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Spectroscopic Examination of the Constituents of the Atmo- 
sphere. By J. Janssen (Compt. rend., 101, 649—651).—At the 
Meudon Observatory, four absorption: tubes, one of which is 60 metres 
long, have been set up, and the absorption-spectra of hydrogen, air, 
and oxygen have been examined, sometimes under high pressures. 
In the case of hydrogen, an enormous stratum of gas must be employed 
before any absorption-spectrum can be observed. When oxygen is 
examined in the 60-metre tube under gradually increasing pressure, 
successive groups of lines appear. The first are the lines and bands 
in the red, which Egoroff regards as identical with the lines A and B 
in the solar spectrum, but if the pressure is raised beyond 27 atmos., 
and the intensity of the light employed is increased, evidences of 
absorption are obtained between A and B, and between B and C, but 
still higher pressures are necessary before the existence of absorption- 
bands in these positions can be definitely established. At very high 
pressures, three other bands become visible, one in the red near a, one 
in the greenish-yellow near D, and one in the blue. No similar 
bands are known in the solar spectrum. C. H. B. 


Optical Properties of Malic and Tartaric Acids. By L. Bex. 
(Amer. Chem. J., '7, 120—128).—Both tartaric and malic acids show 
an increase of optical activity with a rise in temperature, or with a 
decrease of concentration, and in the case of levo-malic and dextro- 
tartaric acids, the sign of polarisation is reversed if solutions suffi- 
ciently strong and cold are examined. From thermic observations 
it seems that this change of rotary power cannot be accounted for 
either by the supposition of changes of configuration of the molecule, 
or of the formation of hydrates, or of the formation of crystal mole- 
cules. It is, however, thought that the change is due to the forma- 
tion of polymerides, which are gradually decomposed by dilution or 
VOL. L. b 
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application of heat; in dilute solutions, the changes effected by varia- 
tion are but slight when compared with those in strong solutions, 
where one must expect the polymeride to exist in comparatively large 
proportion. A further proof of the formation of polymerides is the fact 
that the solutions show abnormal rotary dispersion—a phenomenon 
not possible with the solution of a single substance—and this may be 
gradually made normal by dilution or by heating. 

Tartaric and malic acids both exist in more forms than can be 
accounted for on any existing theory; this may possibly be explained 
by the observation that two molecules of a substance containing an 
asymmetrical carbon-atom may be symmetrically united in four 
different ways. H.'B. 


Sensitiveness to Light of Selenium and Sulphur Cells. By 
S. Browett (Chem. News, 52, 191—193).—With regard to the action 
of light in diminishing the electrical resistance of selenium, and pro- 
ducing in it a photo-electric current, Adams and Day have observed 
that in such cases the structure of the selenium is so modified that it 
behaves apparently like an electrolyte, and hence conclude that 
selenium, under those conditions, conducts electrolytically. 

In the present paper, the author attributes these phenomena to actual 
electrolysis, and bases this assertion on the following facts. 

It is known that in making selenium “cells,” the longer they are 
“annealed” (that is, heated in contact with the metallic electrodes) 
the more sensitive the selenium becomes to the action of light. Again, 
a very sensitive selenium “cell” has been constracted by Fritts, in the 
following manner :—A film of selenium is melted on a plate of metal 
with which it can combine, and ultimately the other surface is coated 
with a transparent conductor. Moreover, a piece of selenium con- 
tained in a good “cell” with copper electrodes indicated a specific 
resistance = 09 megohm, whilst the resistance of a similar piece of 
selenium annealed in a glass mould out of contact with metal 
= 2500 megohms. The author infers that a selenide is formed during 
the heating with the metal, and that the sensitiveness is due to the 
presence of the selenide and its electrolysis by the current. To 
complete the chain of experimental evidence, sulphur, which has 
hitherto resisted numerous attempts to develop in it the sensitiveness 
to light so characteristic of selenium, was mixed with silver sual- 
phide, and incorporated in a “cell” with silver electrodes; it then 
exhibited remarkable sensitiveness to light, and its resistance was 
greatly reduced by it. Numerous experiments aze described proving 
this effect to be due to the direct action of radiation, and not simply 
to a rise in the temperature, by which this sulphur ‘‘cel] ” is affected 
in a similar manner. Electrolytically considered, the action in the 
sulphur “ cell ” containing silver sulphide and silver electrodes is this : 
when the current passes, silver is deposited upon the cathode and 
sulphur upon the anode, but any sulphur deposited on the anode 
would stop the current, an occurrence which is prevented by the silver 
combining with the sulphur, hence the quantity of electricity passing 
is regulated by the quantity of sulphur disposed of in this manner. 
By replacing one of the silver electrodes by a metal which does not 
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combine so readily with sulphur, iron for instance, then on the 
above hypothesis, when iron is the anode the resistance ought to 
be greater than when silver is the anode, and such is the case in 
actual experiment, the resistance being 30 times greater in the 
former than it is in the latter case. Other experiments show that 
light assists the direct combination of silver and sulphur, and it is 
inferred that “the electrolysis of silver sulphide may be assisted by 
light, and its electrolytic resistance at the same time diminished.” 

In a few experiments made with sulphur “ cells ” containing copper 
and copper sulphide, there was no indication of sensitiveness to light. 

With regard to the effect of temperature on selenium “ cells,” 
the author has observed that whether exposed to light or not, 
selenium “ cells” have a temperature of maximum resistance, which 
is generally a few degrees higher than the average temperature of the 
air. D. A. L. 


Dry Electric Batteries. By W. v. Bretz (Ann. Phys. Chem. [2], 
26, 13—26).—This paper contains a series of determinations of the 
electromotive force of certain dry forms of Daniell’s battery, 
especially of those eonsisting of U-tubes containing in the one limb 
copper sulphate solution, in the other zinc sulphate solution, both 
being worked up into a paste by plaster of Paris, and then allowed 
to set in the tubes. Their use as an unit in electric measurements 
was examined ; it was found that in some cases the difference of poten- 
tial remained constant, whilst in others it decreased very rapidly. 
Such batteries cannot be used in electro-therapeutics. 

¥. &. ¥. 

New Forms of Thermopiles. By H. Kayser (Ann. Phys. Chem. 
[2], 26, 9—13).—In this paper, measurements are given of the 
electromotive forces and resistances of various forms of thermopiles, 
the source of heat being a gas flame burning a known number of 
litres of gas per hour. The electromotive force of a Noé-Rebiceck’s 
thermoelectric pile of 20 elements was found to be constant for an 
indefinite length of time, provided that the external conditions, 
namely, gas pressure and temperature of the air, were unaltered ; its 
electromotive force also exceeded that of a Bunsen’s element. The 
internal resistance increased to a maximum, with a consumption of 
gas from 0—60 litres per hour, and from that point to 110 litres per 
hour it diminished ; the maximum resistance of a pile of 25 elements 
was 0°868 ohm. The relative advantages of a thermopile over a 
Bunsen’s element in cases of small external resistance are also dis- 
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Electrical Conductivity of Air under Reduced Pressure. By 
T. Homén (Ann. Phys. Chem. [2], 26, 55—81).—Experiments on the 
relation of the conductivity of air to the pressure, have led to the 
opposed conclusions that an absolute vacuum is a perfect non-con- 
ductor, and a good conductor of electricity. In this paper, an elabo- 
rate series of experiments on the conductivity of air in discharge 
tubes under various degrees of pressure are described. The results 
show that the phenomena of conductivity of air under reduced 
b2 
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pressure are of two kinds, the one, the particular resistance of the air, 
which is proportional to the distance between the electrodes, the 
other the actual resistance of the electrodes themselves. The former 
is independent of the diameter of the air column, and its increase is 
nearly proportional to the pressure, whilst the latter increases very 
quickly with decrease of pressure, and under low pressures reaches 
a point at which the resistance is such that electricity, even at the 
highest difference of potential, cannot overcome it. These results are 
not in accordance with the view that a vacuum is a good conductor 


of electricity. | @ A 


Electrical Conductivity of Alcohol. By E. Preirrer (Ann. 
Phys. Chem. [2], 26, 31—44).—In this paper a description is given 
of determinations of the conductivity of absolute alcohol, and the 
variations produced by change of condition. The lowest value for 
recently distilled alcohol was 0°1261 x 107 ohms in terms of 
mercury as the unit. The relative conductivity is increased by the 
presence of traces of impurities, but decreased to a considerable 
extent by the absorption of air; it decreases, as that of metals, with 
rise of temperature, until a point is reached at which the influence of 
temperature is nil. The author proposes to call this point “the point 
of indifference.” Comparing the temperature coefficient, or the ratio 


of decrease of conductivity, with rise of temperature = i of alcohol 


with that of the metals, it is found that the former is to the latter in 
the ratio 0°0087 to 0°0037. VV. Be We 


Electrical Properties of Salt Solutions. By J. Moser 
(Monatsh. Chem., 6, 634—638).—The author has previously investi- 
gated the electromotive force of cells in which the total amount of 
purely chemical reaction is reduced to a minimum, the current being 
conditioned by the minor molecular attractions of a salt with the 
water in which it is dissolved; such, for example, is the combination 

| Zn | dilute ZnSO, | concentrated ZnSO, | Zn. From these experi- 
ments Helmholtz determined the relation between the E.M.F., the 
vapour-tension of the salt solution, and the transference-values of the 
ions (compare Faraday lecture, Trans., 1881, 299), so that if two of 
these values were known the third could be calculated. By the experi- 
mental] elimination of the third factor, the relation could be determined 
between the E.M.F., conditioned by difference of concentration and 
the vapour-tension. Then, if the theories of Helmholtz are com- 
patible in the two cases stated above, the transference-value should be 
the quotient of the E.M.F.’s, with and without a possible transference 
of the ions. 

In the paper this point is examined and found to be in accordance 
with the theory. 

There is also mentioned a case of electro-neutrality of a combina- 
tion Zn | ZnCl, | ZnSO, | Zn, in which the solutions were of such a 
degree of concentration that the addition of water to either of them 
produced a current with concomitant transference of the ions. 
Attention is also drawn to the fact that the E.M.F., produced by 
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differences of concentration, does not correspond with the heat changes 
on dilution. ¥. BY. 


Incandescence by Ultra-red Rays. By E. Lommet (Ann. Phys. 
Chem. [2], 26, 157—158).—After alluding to the experiments of 
Tyndall on the incandescence of platinum by the impact of the ultra- 
red rays transmitted through a solution of iodine in carbon bisulphide, 
the author shows that the effects of these rays can be rendered visible 
by means of the so-called luminous paints, inasmuch as these rays are 
emitted as a greenish-blue fluorescence. A solution of nigrosin in 
chloroform or alcohol is proposed as a substitute for iodine in carbon 
bisulphide as a perfectly opaque but diathermic medium. 

¥. mV, 

So-called Specific Remission. By W. Ramsay and S. Youxe 
(Ber., 18, 2855—2858).—The authors, after alluding to their various 
papers on the relation between the pressure and boiling points of liquids 
(compare Abstr., 1885, 629, Trans., 1885, 640—657) point out the im- 
probability of the relation designated by Kahlbaum “specific remission” 
(Abstr., 1884, 141, 900), and the sources of error in his method of 
investigation. The authors’ results for the vapour-tensions of ethyl 
alcohol are in accordance with those of Regnault, although the 
former were obtained by the dynamical, the latter by the statical 
method, but those of Kahlbaum are widely divergent from both, and 
are presumably. worthless. 


In the equation Yn @ Ft (in which L is the latent heat of the 
8, — 82 - dt T 


vapour, s; its volume, s, the volume of the liquid, * the increase of 


pressure for each degree temperature, ¢ the absolute temperature, and 
T the heat equivalent of the work), the authors propose to show that 


the values for _. are approximately constant for several liquids, 
8, — 82 


and further, that the ratio os a for two substances A and B at pre:- 
sure p, is equal to that for the same substances at different pres- 
sure p2: that is— 

es for A at =P ¥ for A at ps 


dt 
dp t 
2s for B at p, = oa for B at p, 
or expressed in terms of absolute temperature, a at p, = a at po. 
B 


B 
A list of substances is given for which this relation is valid. 
V. H. V. 


Modification of Bunsen’s Ice Calorimeter. By A. Biiiucxe 
(Ann. Phys. Chem. [2], 26, 159—160).—Two forms of Bunsen’s ice 
calorimeter are used ; in the one the heat change is measured by the 
change of position of a mercury thread along a graduated scale, whilst 
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in the other the instrument is made into an inverted weight ther- 
mometer. Both these methods have relative advantages and dis- 
advantages; the latter is more exact, but requires a longer time, 
whilst the former requires an inordinately long scale. In this paper 
au instrument is described, by which determinations by both methods 
can be conducted simultaneously. The experimental tube is closed 
- with a caoutchouc plug, through which pass two pieces of quill tubing, 
each bent at right angles and provided with stop-cocks, the limb of 
the one being graduated, the limb of the other being bent again at 
right angles, and dipping under the surface of a weighed quantity of 
mercury. Then by opening or closing the stop-cocks determinations 
ure made both by the scale and the inverted weight-thermometer 
methods. V. H. V. 


Phenols. By Berruecot (Compt. rend. 101, 687—690).— 
Orthocresol—Heat of solution at 11°4° = — 2°08 cal.; heat of 
neutralisation by soda, first equivalent + 7°79 cal., second half- 
equivalent + 0°4 cal. = + 8°19 cal. 

Paracresol.—Heat of solution at 11°4° = — 2°13 cal.; heat of 
neutralisation by soda, first equivalent + 7°64 cal., second half- 
equivalent + 0°43 = + 8°27 cal. 

The values obtained are very similar in the case of each isomeride, 
and they agree closely with those obtained with phenol. 

Thymol.—The specimen employed was obtained from oil of thyme, 
and had been crystallised for thirty years. When dissolved in sodium 
hydroxide solution, the heat developed is + 5°73 cal., a number very 
similar to that obtained with solid phenol and the solid cresols under 
the same conditions. It follows, therefore, that the heats of solution 
and neutralisation of thymol are practically the same as those of its 
homologues. Recently fused or precipitated specimens of thymol give 
different and non-concordant results, because thymol, like chloral 
hydrate, parts very slowly with its heat of fusion. 

a-Naphthol.—Solution in one equivalent of sodium hydroxide solu- 
tion develops + 2°84 cal., and the addition of a second equivalent of 
alkali develops + 0°2 cal., giving for the algebraic sum of the heats of 
solution and neutralisation the value + 3°04 cal. The corresponding 
values for 8-naphthol are + 2°19 cal. and + 0°00 cal. = + 2°19 cal. 

Quinhydrone (green quinone), C,H,O.-C,H,OH),.—Heat of solution 
of quinone at 13° = — 3°77 cal., Werner having previously found 
— 423 cal. The mean value is — 400 cal. Heat of solution of 
quinol at 13° = 4°155 cal. Concentrated solutions of the two com- 
pounds were mixed, the heat developed was measured, and the amount 
of quinhydrone which separated was determined. From these data 
the following values were calculated :— 


C,H,0, diss. + C;H,(OH), diss. = C,2H WO; diss. + 0°50 

C,H,0, ” + C,H,(OH), ” — CypH 0, cryst. + 17:2 

C,H,0, cryst. + C,H,(OH). cryst. = CyHw 0, ” + 9-0 
One part of quinhydrone dissolves in 300 parts of water at 14°. 


No thermal disturbance is produced by the addition of an alkali to 
anthraquinone, phenanthraquinone, phlorone, and similar compounds, 


GENERAL AND PHYSICAL CHEMISTRY. 7 


so that in this respect these compounds differ from the true quinones. 
They are more probably analogous to acetone, allylene oxide, and 
similar oxy-derivatives of hydrocarbons. 

Alizarin when dissolved in one equivalent of sodium hydroxide 
solution develops + 5°15 cal; the addition of a second equivalent of 
alkali develops + 0°64 cal., whilst a third equivalent produces no 
thermal disturbance. It follows that in very dilute solutions alizarin 
shows only one phenolic function towards alkalis. In this respect it 
resembles catechol, pyrogallol, and similar compounds of the ortho- 


series, and hence it would follow that alizarin also belongs to the <q 


same series. C. H. B. 


Isomerism in the Benzene Series: Phenols of Complex ge 


Function. By Berruztor (Compt. rend., 101, 651—656).—Para- 


methoxybenzoic Acid (anisic acid), MeO-C,H,,COOH.—Heat of solution $4 
in an equivalent quantity of sodium hydroxide solution = + 5°125 cal. ;“<4 


hence, assuming the heat of neutralisation to be the same as that of 
parahydroxybenzoic acid, + 13:0 cal., the heat of solution in water is 
— 79 cal. The addition of a second equivalent of alkali causes 
no sensible further development of heat; hence anisic acid has no 
phenolic function. This agrees with the commonly accepted con- 
stitution of this acid. 

Methyl Salicylate, HO-C,H,COOMe.—Heat of solution in one 
equivalent of alkali + 4°0 cal., in a second equivalent + 0°20 cal. 
The first value will differ but little from the heat of neutralisation in 
an. aqueous solution, since the solution of one liquid in another is 
never accompanied by any considerable absorption of heat. The heat 
of neutralisation of this ethereal salt is therefore comparable with that 
of a phenol of weak function. 

Phenylglycollic Acid (mandelic acid), HO-CHPh‘COOH.—Heat of 
solution at 18° = — 3-09 cal. The addition of half an equivalent of 
alkali develops + 6°74 cal., a second half-equivalent + 6°88 cal., 
and a third half-equivalent + 0°24 cal. It is therefore a monobasic 
acid without any phenolic function. 

Vanillin, OH-C,H;(OMe)-CHO [4:3:1].—Heat of solution at 
13°7° = — 5°20 cal. The first equivalent of alkali develops + 9°26 cal., 
a second equivalent produces no thermal disturbance. Methylproto- 
catechuic aldehyde therefore behaves as a monhydric phenol. 

Vanillic Acid, OH-C;,H;(OMe)-COOH [4: 3: 1].—Heat of solution at 
13°9° = — 5°16. The first equivalent of alkali develops + 12°64 
cal., the second + 9°74 cal., and the third + 1°37 cal. This acid, 
therefore; behaves as a monobasic acid and a monhydric phenol, as 
the ordinary formula indicates. 

Similar experiments show that piperonal (methyleneprotocatechuic 
aldehyde), piperonylic acid, piperic acid, veratric acid, anisaldehyde, 
anisy! alcohol, anisoil, anethoil, and salicin have no phenolic function. 

Eugenol, on the other hand, behaves as a monhydric phenol. The 
first equivalent of soda develops + 5°77 cal., the second + 0°86 cal., 
and the third produces no thermal disturbance. 

Tolueneparasulphonic acid and sodium benzenesulphonate have no 
phenolic function. 
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In all these cases, there is complete agreement between the thermo- 
chemical data and the generally accepted constitution of the com- 
pounds as deduced from their chemical behaviour. C. H. B. 


Acids of the Benzene Series. By Berrnetor (Compt. rend., 101, 
685—686 ).—Mellitic Acid, C(COOH),.—Heat of solution = + 3°672 
cal. at 20°4°; it is therefore a positive quantity, and differs in this 
respect from the heats of solution of the majority of highly oxidised 
carbon acids. The heat of neutralisation by successive equivalents of 
sodium oxide is as follows :— 


First equivalent (}Na,0) develops + 14°80 cal. 

Second - - - +1470 ,, >= + 4430. 
Third am * ” + 1480 ,, } 

Fourth - - - + 13°60 ,, 

Fifth = a "= + 12:90 ,, > + 39°13. 
Sixth ja am o + 12°63 ,, 


The mean value is + 13°90 x 6 cal., which is almost exactly the 
same as that of benzoic and phthalic acids. The last three equivalents 
of alkali develop somewhat less heat than the first three, and in this 
respect also mellitic acid is analogous to phthalic acid. 

Meconic Acid, C,H,O; + 3H,0.—Heat of neutralisation at 12°7° 
= — 910 cal. The quantities of heat developed by the addition of 
the first, second, third, and fourth equivalents of ulkali are respec- 
tively + 14°4 cal., + 13°6 cal., + 8°7 cal., + 0°7 cal., and from these 
results, which are analogous to those obtained by Louguinine with 
phosphoric acid, it follows that meconic acid is really bibasic, with an 
accessory function which is either analogous to or identical with the 
phenolic function. 

Acrylacetic Acid (tetric acid), C;H,O;——Heat of solution at 12°7° 
= — 39 cal., heat of neutralisation + 12°5 cal. A second equivalent 
of alkali produces no sensible thermal disturbance, and therefore 
acrylacetic acid is a monobasic acid of simple function. 

It is worthy of note that the heat of neutralisation of very many 
organic acids of very varied constitution differs but little from the 
value + 13 cal. C. H. B. 


Liquid Atmospheric Air. By S. v. Wropiewsxi (Ann. Phys. 
Chem. [2], 26, 134—144).—In many of its properties, atmospheric 
air resembles a perfectly homogeneous gas, and on compression it 
appears to the superficial observer to behave as a single gas, so that 
its critical pressure and temperature have been determined. But in 
this paper it is shown that the liquefaction of air is accompanied by 
various complex phenomena, resembling those noticed in the com- 
pression of a mixture of five volumes of carbonic anhydride with one 
of air. Thus if atmospheric air is compressed until the meniscus 
first formed disappears, and the pressure allowed to decrease slowly, 
there are produced two superposed menisci, separating heterogeneous 
fluids, in which the relative proportion of oxygen and nitrogen is 
different, the lower fluid containing about 21°3 per cent., the upper 
175—18°5 per cent. oxygen. Secondly, the tension curves of atmo- 
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spheric air are not regular, inasmuch as on compression the tem- 
perature at first sinks uniformly in proportion to decrease of pressure, 
until a minimum point at — 198° is reached; on further compression 
the temperature begins to rise to a maximum at — 196°, and thence 
decreases. These irregularities of the tension curves show that the 
two constitutents of the air are not vaporised equally, and the tem- 
perature observed is dependent on the momentary composition of 


the fluid. a = s 


Variation of Temperature of Maximum Density of Water 
with Pressure. By G. P. Grimatpr (Gazzetta, 15, 297—302).— 
Pusch] and Van der Waals have shown that if the coefficient of 
compressibility of water decreases with increase of temperature, then 
the temperature of the maximum density of any liquid must decrease 
with increase of pressure. This point has been experimentally ob- 
served by Marshall, Smith and Ormond, and Tait. The last-named 
agree in assigning a decrease of one degree temperature for every 
increase of fifty atmospheres, whilst Van der Waals assigns a decrease 
of 3°24° under the same conditions. In this paper, it is pointed out 
that this value of Van der Waals is probably incorrect, inasmuch as 
it is based on wrong data of the coefficient of compressibility obtained 
by Grassi. Va He Ve 


Do Crystals grow only by Juxtaposition of New Molecules P 
By L. Wutrr (Zeit. Kryst. Min., 10, 374—389).—From his experi- 
ments the author concludes that in some cases at least this question 
must be answered in the negative. 


Rate of Decomposition of Ozone. By E. Mutpzr (Rec. Trav. 
Chim., 4, 189—146).—In continuation of his experiments with the 
ozonometer described in a previous paper (Rec. Trav. Chim., 3, 137— 
157), the author finds that the rate of decomposition of ozone, in a 
mixture of ozone and oxygen, at a given temperature, is directly pro- 
portional to the number of ozone molecules present, and that this rate 
increases rapidly with the temperature. A. P. 


Contact Actions in Dissociation. By D. Konowatow (Ber., 18, 
2808—2833).— Wurtz in the course of investigation on vapour-den- 
sities found that in the case of amyl bromide, the time taken for the 
determination, other conditions remaining the same, affected the 
result. Ina recent paper, the author in conjunction with Menschutkin 
observed that the nature of the substances with which the vapour 
came in contact influenced the degree of dissociation (Abstr., 1884, 
1119), the phenomenon being very marked with fine asbestos. In 
this paper, the contact effect of various substances on the degree of dis- 
sociation of various amyl compounds is more fully examined, a slightly 
modified form of V. Meyer’s vapour-density apparatus being used. 
Thus the contact of finely divided silica caused 53 per cent. of the 
vapour of tertiary amyl acetate to be dissociated at the end of 40 
minutes. Amongst other substances, the following were found to be 
active in inducing this dissociation: silica, barium and calcium sul- 
phates, animal charcoal, freshly cleaned platinum foil, glass wool and 
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glass powder from broken Rupert’s drops. With amy! chloride, not 
only the pressure, &c., to which the vapour was subjected, but also the 
nature of the glass of the containing vessel, affected the degree of the 
dissociation. As regards the former, the collected results show that 
the velocity of the decomposition increases with increased pressure up 
to a certain point, at or above which it is independent of the pressure. 
As an explanation of this contact action phenomenon, it is asked 
whether it is not possible that the bombardment of the molecules 
on the solid matter causes the kinetic energy of the molecules to 
be transformed in part into the internal work required for their 
decomposition. However this may be, these phenomena herein de- 
tailed are analogous to those observed in the experiments of Faraday 
and Dulong, on the effect of finely divided substances in inducing the 
combination of hydrogen with oxygen, and other chemical changes. 

In an added note, the author meets the criticisms of V. Meyer and 
Pond, and points out the reasons for the unsuccessful repetition of 
the experiments described by himself and Menschutkin. 

¥. & Vv. 

Decomposition of Carbon Compounds by the Electric Spark. 
By A. Pizzaret1o (Gazzetta, 15, 223—238).—In this paper, a descrip- 
tion is given of the decomposition of the vapours of various carbon 
compounds introduced into a Torricellian vacuum and subjected to 
a series of electric sparks. Thus under these conditions a given 
volume of methyl alcohol is tripled, owing to its resolution into car- 
bonic oxide and hydrogen, thus: CH;OH = CO + 2H,; the presence 
of both these gases was indicated. 

Similarly ethyl ether yields carbonic oxide, acetylene and hydrogen, 
together with carbon deposited on the platinum wires or walls of the 
tube, whilst ethyl formate gives water in addition to the above- 
mentioned products. fe Se A 


Dissociation of Salts containing Water, and Conclusions 
drawn therefrom as to the Constitution of the Salts. By W. 
Miiiter-Erzracn (Chem. Centr., 1885, 470).—A continuation of the 
author’s experiments in which the vapour-tension of the water in the 
salt is compared with that of pure water (Abstr., 1885, 952). In the 
present paper, the following salts are investigated :—MgS0O, + 7H,0, 
relative tension at 18 = 0°34, after loss of 1 mol. H,O, relative tension 
= 0009; NiSO, + 7H,0 = relative tension 0°56, became inappre- 
ciable after loss of 1 mol. H,O0; CoSOQ, + 7H,O gave similar results; 
FeSO, + 7H,0 gave different results, according to the method of 
crystallisation, the normal results seemed to be relative tension at 
18°5 = 0°36; after loss of 3 mol. H,0, inappreciable. ZnSO, + 7H,0, 
relative tension at 19°5° = 0°43; after loss of 5 mol. H,O, this fell to 
0'24—0°18, and was inappreciable when a salt containing 1} mol. 
H.O was arrived at. Relative tension of CuSO, + 5H,O at 17° = 
0°04—0°05; of CuSO, + 3H,O = about 0:02; after long exposure 
over solid potash, a salt with 14 mol. H,O was left. Relative tension 
of MnSO, + 5H,O = 0°50; of MnSO, + 14H,0 = 0°003; of MnSO, + 
11:H,0 = 0: of CaCl, + 6H,O = 0:12; of CaCl, + 4H,0 = 0°08; 
of CaCl, + 2H,O = 0:013—0°017; of CaCl, + H,O = 0: of CoCl, + 
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6H,0 = 0°20; of CoCl, + 4H,0 = 0: of MnCl, + 4H,0 = 0°18; of 
MnCl, + 2H,.0 = 0: of NaBr + 2H,0 = 0°27: of BaCl, + 2H,O0 = 
0°035; of BaCl, + H,O =0°007. The author calls attention to the 
peculiar behaviour of some salts, in which there is at first no loss of 
water, the tension then gradually rises until it attains its maximum. 
A. J. G. 

Diffusion of Fatty Alcohols and Acids. By A. Winxetmann 
(Ann. Phys. Chem. [2], 26, 105—134).—This paper is an extension 
of the author’s researches on the diffusion of homologous ethereal 
salts (Abstr., 1885, 10), and contains an account of similar experi- 
ments with the paraffinoid alcohols and fatty acids. Observations 
with formic and acetic acids show that the observed reciprocal values 
of the molecular path-lengths are concordant with those calculated 
from the results of the ethereal salts; but in the case of the higher 
acids the calculated and observed values are not thus concordant. In 
the course of the research, it was noticed that in order to obtain 
comparable results, it was necessary to determine the tension of the 
vapour and its diffusion with equal quantities of the liquid. 

The following table contains the diffusion coefficients and the mean 
path-lengths (2 X 10°) in centimetres at 0° and 760 mm. 


Acetic | Propionic | Butyric | Isobutyric| Isovaleric 


acid. acid. acid. acid. acid. 
es 0° 8847 0°068 0°0704 0°0555 
Hydrogen .......++. 0°404 0°3333 0° 2639 0°2713 0°2118 


Carbonic anhydride..| 0°0713 0°0595 0°0476 0°0472 0°0375 


Mean path-length.... 297 227 166 171 124 


Similar determinations were made with the paraffinoid alcohols, 
and the deduced mean path-lengths of the molecules show considerable 
variation in the case of the higher alcohols, but with the lower these 
differences are more constant. Below are given some of the reduced 
results, the upper number giving that for air, the middle that for 
hydrogen, and the lower that for carbonic anhydride. 


Diffusion coefficient. 
Alcohol. — oe h 
, Carbonic ‘ 
Air. Hydrogen. anhydride. 
Methyl ....+.+e++++| 0°1825 0° 5001 0-088 361 
Ethyl......sesee0+-| 0°0994 0° 3806 0°0693 259 
Propyl .....eseeees 0° 0803 0°3153 0°0577 203 
Isobutyl ......++.+-! 0°0688 0°2771 0 -0483 168 
Normal butyl.......| 0°0681 0° 2716 0°0476 164 
Fermentation amyl..| 0°0585 0° 234 0°0419 137 
Normal amyl .......| 0°0589 0° 2351 0°0422 139 
Normal hexyl.......| 0°0499 0°1998 0°0351 lll 
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In conclusion, the results obtained for molecular path-lengths 
by this diffusion method are compared with those by Meyer and 
Schumann’s transpiration method (Abstr., 1881, 504); the latter 
gives values nearly double as great as the former. It is, how- 
ever, shown that the tendency of the transpiration method is to give 
excessive results, and the apparent discrepancy is further cleared up 
by mathematical reasoning. V. H. V. 


Conditions of Equilibrium in Aqueous Solutions. By T. 
THomseEN (J. pr. Chem. [2], 32, 211—230).—Of the large number of 
substances which are now known to rotate the plane of polarisation 
of a ray of polarised light, sugar has been by far the most fully inves- 
tigated. The optical activity of such substances is expressed as 
the specific rotation [a], which is calculated from the formula [a] 
= = — where a = the observed rotation, / the length of liquid 
examined, and ¢ the concentration (expressed in grams of active 
substance in 100 c.c.) of that liquid. If the liquid is a pure substance, 
¢ becomes 100 d, where d = sp. gr. (density compared with water 


at 4°); but if, as in the present case, the liquid is a solution of the 
active substance, ¢ becomes p.d where p= the percentage of active 


substance in the solution, and the formula becomes [a] = ae 


The author points out the unfortunate looseness with which this 
formula is often used (p being, for instance, often confounded with c), 
and the fact that the kind of light used is often not stated, so that 
many determinations published are practically useless. 

For cane-sugar the specific rotation has been found to be [a]p 
= + 66°5°, and this value is correct within narrow limits, whatever 
the temperature or concentration of the solution employed. But in 
the case of most other optically active substances, the specific rotary 
power varies, and even sometimes changes in direction with change 
of temperature and concentration of solution. In the case of tartaric 
acid, the effect of heat and concentration is very marked, and, further, 
the rotation is increased between three and four fold by the neutralisa- 
tion of the acid with an alkali. The author has taken advantage of 
this sensitiveness of tartaric acid in investigating the conditions of 
equilibrium in mixed solutions. He has observed the rotary power of 
50, 40, 30, and 20 per cent. solutions of tartaric acid at the tempe- 
ratures 10°, 20°, 30°, with the following results :— 


t= 10°. t = 20°. t = 30°. 


& 
a 


{a]p. | @. e. | [a)p. d. ¢. [a}p. 


* 2745/63 725) + 5-92°}L* 2670/63 °350|+ 7 -36°91 -2600/63°000)+ 8-63 
*2113}48 °460| = 7°63 [1° 2065)48°260) 8-95 [1 °2015)48°060; 10°11 
*1535/34°605) 9°16 [1°1495/34°485} 10°41 $1 °1460/34°380) 11°44 

75 11°99 21°810 


10°89 [1 °0945 
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For each temperature, the variation curve for different degrees of 
concentration between 20 and 50 per cent. forms a straight line, and 
the following formule may therefore be deduced :— 


[a] = 14154 — 0-1644p = — 2286 + 0'1644y. 
[a]? = 15-050 — 0-1535p = — 0:300 + 0°1535q. 
[a] = 15-784 — 0°1429p = + 1-494 + 014299. 


The second set of formule are obtained from the first by taking 

= 100—gq, where g = the percentage of water in the solution. It 
should be noticed, that whilst the variation for concentration, within 
the above limits, is constant, the increase of specific rotation for a 
given rise of temperature diminishes with increasing temperature. 
Taking this into account and using the above formule, the author 
has calculated the following more complete table :— 


Specific Rotation [a]p of Tartaric Acid. 


p- ¢ = 10°. ¢ = 15°. & = 20°. & = 25°. ¢ = 30°. 
50 p.c 5°93° 6° 67° 7°38° 8°03° 8 64° 
40 ,, 7°58 8°26 8°91 9°51 10°07 
oP «es 9°22 9°85 10°45 10°99 11°50 
ee 10°87 11-44 11°98 12°47 12°93 
[aM = 14615 — 0-1588p = — 1-265 + 0°1588q. 


[a]®2= 15:429 — 0:1480p = + 0:629 + 0°1480y. 


These results lie between those obtained by Krecke (Arch. Néer- 
gee: 7, 102) and those by Arndtsen (Ann. Chim. Phys. [3], 
54, 411). 

The author finds that a solution of tartaric acid (50 per cent.) may 
be kept for months without undergoing any optical change. 

Determinations of the rotary power of varying mixtures of tartaric 
and citric acids and water, tartaric and acetic acids and water, and 
tartaric and sulphuric acids and water were made. The results 
obtained lead to the conclusion that the two acids present appropriate 
water in the proportion in which they are present, or, in other words, 
that the solution consists of a mixture of solutions of the two acids 
of equal strength. Thus, for instance, if 30 grams tartaric acid and 
20 grams citric acid are dissolved in 50 grams water, the tartaric 
acid will appropriate 30 grams, the citric 20 grams of this water, and 
the specific rotation of the tartaric acid will be that of a 50 per cent. 
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solution. In the case of sulphuric acid and tartaric acid, the former 
appears to be present in the shape of its hexahydrate, HeSO,. These 
results seem to show that from such observations, it will be possible 
to determine the state of hydration in which various substances exist 
in solution. i. Z. F. 


Molecular Movements. By G. Kriiss (Ber., 18, 2586—2591).— 
Although the kinetic theory of gases gives some account of the trans- 
lation of molecules through space, yet no satisfactory hypothesis has 
been brought forward to illustrate either the rotation of the molecules 
about their own axes, or the interatomic movements within the mole- 
cules. These two last the author classifies under the title of “ inner 
molecular movements.”. From the undulatory theory of light, deduc- 
tions can be drawn regarding these molecular movements, inas- 
much as the vibration of the ether, which fills the intramolecular 
space, is conditioned within that space by the velocity and amplitude 
of the molecular vibrations. Thus if \ be the wave-length of a ray 
emitted by a substance, v the velocity of light, the number of vibra- 
tions, », which a molecule sends forth by movements of it as a 


whole and of its parts, can be determined by the equation n =~. 


The phenomena of emission and of absorption spectra thus throws some 
light on the least and most extensive form of this inner molecular 
movement. In this paper, this latter point is discussed, together with 
its relation to the interatomic attraction, which is conditioned by the 
chemica}jconstitution of the molecule ; inasmuch as vibrations of the 
particles {pf a body are capable of being excited only by vibrations 
of a dhe period in the external ether, so from the wave-lengths of 
osgrays of light, which are absorbed to the greatest degree by the 
ion of any substance, the number of the vibrations of the mole- 

s within the liquid can be calculated from the equation above. 


A, These positions of greatest absorption for derivatives of indigo and 


fluorescein have previously been determined by the author (Abstr., 1883, 
1042), and from the observations, results are obtained for the maximum 
number of vibrations for billionths of a second. Ina table are given the 
results for indigo, its paraffinoid-, bromo-, nitro-, and amido-derivatives, 
for rosolic acid and its tetrabromo-derivative, and for fluorescein and 
its potassium, bromo-, nitro-, and paraffinoid-derivatives. 

From the numbers given, it follows that the molecule of a com- 
pound emits fewer vibrations per second, the greater the number of 
hydrogen-atoms, or, in the case of analogous replacements of the 
hydrogen-atoms, the increase or decrease of molecular vibrations is pro- 
portional to the number of hydrogen-atoms thus replaced. The results 
are in accordance with those deduced by Kellstab from experiments 
on the transpirability of homologous compounds. 2 A 


Simple Burner for Monochromatic Light. By Noack (Chem. 
Centr., 1885, 497—498).—Consists of a hydrogen evolving apparatus, 
into the cork of which is inserted the stem of a Bunsen burner made 
of glass, and a wire for lowering or raising a block of metallic zine. 
The salt for producing the required light is dissolved in the acid. 
J. K. C. 
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An Aspirator. By A. Gawatovski (Chem. Centr., 1885, 465).— 
A description of an aspirator, consisting of two vessels, revolving on 
an axis, and so constructed that it can be used as an aspirator or 
respirator. P. P. B. 


New Apparatus for Chemical Laboratories. By A. Katzc- 
stnszKy (Chem. Centr., 1885, 545—546).—To expel sulphuric acid in 
the course of analysis, the author employs a wide glass tube sealed at 
the lower and upper extremities, the upper end being driven inwards 
to receive a platinum crucible fitted in with asbestos, and having a 
small open tube inserted laterally. Through this tube sulphuric acid 
is passed into the apparatus; the tube is connected with a suitable 
condenser, heat applied, and the liquid contents of the platinum 
crucible speedily evaporate. The author also describes a simple appa- 
ratus for obtaining an air blast by means of air and water dropping 
into a large flask. J. 


Improved Method of Ventilating Laboratories. By C. M. 
Sruart (Chem. News, 52, 208).—A modification of the glass hood 
described by Hempel (Ber., 18, 1437), so arranged as to be placed on 
every working bench. 


A Gas Regulator constructed without Metal. By H. Scuarrr 
( Ber., 18, 2833—2841).—The arrangement cannot well be described 
without a figure. 


Inorganic Chemistry. 


Source of Hydrogen Occluded by Zinc-dust. By G. Wittiuss 
(Chem. News, 52, 205—207).—In continuation of the experiments 
on the occlusion of hydrogen by zinc-dust (comp. Abstr., 1885, 369, 
634), it is now shown that when 6°749 grams (1 c.c.) of commercial 
zinc-dust was exposed for a long time in a hard glass retort to the 
greatest heat of a Bunsen burner, it yielded as much as 47°4c.c. of hydro- 
gen. When the zinc-dust was moistened with boiling water and dried 
at 100°, its weight increased by about 0°1742 gram on 6°479 grams, and 
on heating 6-479 grams of this dried dust in the manner described 
above, 89°4 c.c. of hydrogen were obtained; whilst zinc-dust, which 
had been exposed in a moist atmosphere until it ceased to gain in 
weight, then dried and heated as in the other experiments, gave as 
much as 362°8 c.c. of hydrogen per 6479 grams of zinc-dust. Hence 
zinc-dust takes up water and decomposes it, and gives up its hydrogen 
on heating ; in another experiment it was proved that zinc-dust absorbs 
hydrogen (9 c.c. per 6°479 grams) at ordinary temperatures, when 
surrounded by it in a moist condition. The author’s previous 
conclusions (loc. cit.), therefore, are confirmed. D. A. L. 
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Genesis of Sulphur Crystals in Square Tables. By C. Brame 
(Compt. rend., 101, 639—642).—A description of peculiar crystals 
obtained by condensing sulphur vapour on glass plates. 


Iodide of Nitrogen. By F. Rascnia (Annalen, 230, 212—2?21). 
—The author accounts for the discordant results of the analyses of 
iodide of nitrogen by Gladstone (this Journal, 1851, 34), Stahlschmidt 
(Pogg. Ann., 119, 421), and Bunsen (Annalen, 84, 1) by the fact that 
the precipitate obtained by adding ammonia to a solution of iodine, 
is decomposed by washing with water. Sesqui-iodamine, NH;,NT; 
or NH,I,NHI,, is first precipitated, but it is converted during 
the process of washing into NHI, and NI;. The latter compound 
dissolves in potassium cyanide, forming cyanogen iodide:—NI,; + 
3KCN + 3H,0 = 3CNI + NH; + 3KOH. The iodide of nitrogen 
prepared from a solution of iodine differs in its properties from the 
iodide obtained by the action of ammonia on finely divided iodine. 
The latter compound is much more explosive than the former, as it is 
capable of exploding when moist. The composition of this substance 
has not yet been ascertained. W. C. W. 


Behaviour of Carbonic Anhydride towards Hydrogen at a 
High Temperature. By A. Naumann and C. Pistor (Ber., 18, 
2724—2727 ; comp. this vol., p. 1036).—Hydrogen has no reducing 
action on carbonic anhydride at 900°. 


Reactions with Carbonic Anhydride, Carbon Bisulphide, 
and Sulphurous Anhydride. By A. Emoarr (Chem. News, 52, 
183—184).—When a mixture of carbonic anhydride and carbon bisul- 
phide vapour is passed over copper heated to redness, almost pure 
carbonic oxide is abundantly evolved with simultaneous formation of 
copper sulphide, Cu,S. Carbon bisulphide alone is decomposed 
when passed over copper heated below redness, and if copper, coated 
with carbon from the decomposition of carbon bisulphide, is heated in 
a stream of carbonic anhydride, only a limited and small quantity of 
carbonic oxide is slowly produced. Hence the mixture of gases is 
necessary for the above reaction, and decomposition and combination 
evidently go on at the same time. Without copper the mixture of 
gas is not decomposed in this manner, for instance, when passed over 
heated pumice. Sulphurous anhydride and carbon bisulphide, when 
passed over copper or pumice heated even below redness, give rise to 
carbonic anhydride, and as a secondary product carbonic oxide. 
When sulphurous anhydride is passed over strongly heated carbon, 
freed as far as possible from air and hydrogen, sulphur is deposited 
and carbonic anhydride formed. D. A. L. 


Absorbents for Carbon Bisulphide Vapour. By A. Emoart 
(Chem. News, 52, 184).—To test the efficiency of various absorbents 
for carbon bisulphide vapour, air saturated with this vapour was 
passed through certain substances, at the rate of 1 litre per hour. 
Caoutchin, powdered roll sulphur, bromine dissolved in potassium 
bromide, and linseed oil are imperfect absorbents, iodine and potassium 
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tri-iodide absorb completely a large proportion of carbon bisulphide 
vapour, but soon get saturated. When these substances are used, a 
guard tube (filled with paraffin) must be attached to arrest iodine 
vapour. The carbon bisulphide can be removed from the saturated 
iodine solution by simple exposure to the air. Large quantities of gas 
cannot be conveniently treated in this manner. For analytical purposes, 
the volume of gas to be analysed is treated with linseed oil in a Crum’s 
tube; used in this way, linseed oil is the best, as it absorbs the carbon 
bisulphide immediately without dissolving the carbonic anhydride. 
D. A. L. 
Artificial Formation of Twin Crystals of Potassium Sulphate 
and Chromate by Increase of Temperature. By H. Baumnaver 
(Zeit. Kryst. Min., 10, 405).—The observation made by Mallard, that 
in twin crystals of potassium sulphate new twin-lamelle are formed 
by heating, is confirmed by the author. Perfectly simple crystals 
ean, by heating, be converted into complicated twin crystals. In the 
same way, plates of potassium chromate, cut parallel to the basal 
plane, after slight heating, exhibit a great number of twin lamelle. 
B. H. B. 
Action of Sodium Thiosulphate on Metallic Salts. By P. 
Jocuum (Chem. Centr., 16, 642—644).—By treating solutions of sul- 
phate or chloride or acetate of copper, lead, cadmium, silver, gold, 
platinum, zinc, manganese, cobalt, or nickel, with solution of sodium 
thiosulphate, the author has obtained a series of double thiosulphates, 
of which an account is given in this paper. om 


Action of Carbonic Oxide on Lead and Silver Chlorides. By 
A. G. Bioxam (Chem. News, 52, 183).—Contrary to the statement 
of Gobel (J. pr. Chem., 6, 388), who describes a method of preparing 
carbonyl chloride founded on the supposed reaction between carbonic 
oxide and these chlorides, the author finds that neither lead nor silver 
chloride is attacked by heating in a current of dry carbonic oxide. 
When heated in a current of moist nitrogen, lead chloride loses 
weight with evolution of hydrogen chloride. D. A. L. 


Alteration of Mercurous Iodide by Exposure to Light. By 
— Yvon (J. Pharm. [5], 11, 148—149).—Crystallised mercurous 
iodide, exposed to the light for eight years, in a flask closed by a 
sheet of paper, had become almost black. Analysis shows the altered 
iodide to contain 60°72 per cent. of mercury, instead of 61:16 per cent. 

> 2 

Chromic Phosphate. By C. L. Broxam (Chem. News, 52, 194— 
195).—The precipitate produced by boiling solutions of chromic 
salts with sodium phosphate and acetic acid has been found by the 
author to consist of normal chromic phosphate, mixed with slight 
excess of chromic oxide, Cr,03, and retaining about 5 mols. H,O at 
100°. D. A. L. 


Molybdenum-derivatives. By C. Birwatp (Chem. Centr., 1885, 
424—425).—Some time ago, Werther showed (J. pr. Chem., 83, 198) 
that hydrogen peroxide caused a yellow coloration in acid solutions of 
VOL. L. c 
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molybdic acid. The same reaction takes place with the oxides, sul- 
phides, and salts of molybdenum, but after a time gas is evolved, and 
the colour disappears. The reaction forms a good test for molybdenum, 
and serves to detect it in the presence of chromates, as the blue 
coloration caused by hydrogen peroxide with chromates may be ex- 
tracted by agitation with ether, whilst the yellow molybdic coloration 
remains in the aqueous liquid. The test is, however, much less 
delicate with molydic compounds than with chromates, and is quite 
masked by the presence of vanadium or titanium compounds. 

The normal molybdates and polymolybdates when added to hy- 
drogen peroxide cause a brown coloration and strong evolution of 
oxygen. But when commercial ammonium molybdate, Am,Mo,0. + 
H,0, or analogous salts (for ‘instance, Rammelsberg’s seven-thirds 
salts) are employed, scarcely any evolution of gas takes place, and the 
deep yellow solutions yield crystalline lemon-yellow compounds by 
spontaneous evaporation. The ammonia compound, 


18Mo00,,14N H;,3H,0, + 18H,0, 


crystallises in lemon-yellow prisms which do not change on ex- 
posure to the air. Acids deepen the yellow colour of the solution, 
alka!'s discharge it. If zine is added to ‘the acidified solution, it 
beco:nes darker and finally green. Potassium ferrocyanide and thio- 
cyanate give the same reactions as with ordinary molybdates; lead 
nitrate gives a white precipitate, soluble in nitric acid, insoluble in, 
but becoming dark-coloured by ammonia. Silver and mercurous 
nitrites both give white precipitates; barium chloride, a white 
compound, 19Mo00,;,8Ba0,2H,O, + 13H,0; ferrons sulphate, a dark 
yellow voluminous precipitate. Silver nitrate gives a pale yellow 
amorphous precipitate, 32Mo0;,13Ag,0,2H,0,. Ferric sulphate yields 
an amorphous lemon-coloured powder, Fe,03,5Mo0;,16H,0. When 
fused with molybdic acid the ammonia compound yields a violet-blue 
powder of the formula Mo,O,. The crystals of the ammonia compound 
are highly refractive, and have a sp. gr. of 2°975; the sp. gr. of 
their solution saturated at 17°4° is 1°486. 

The analogous potassium molybdate, K,Mo,0,, + 4H.O, yields, 
with the peroxide, the derivative 16Mo,0,6K,0,4H,0, + 13H.0; no 
corresponding sodium salt could be obtained. 

The author has also made experiments on the use of the electrolytic 
method for the quantitative estimation of molybdenum, but finds the 
results unsatisfactory. L. T. T. 


Vanadic Anhydride. By A. Drrre (Compt. rend., 101, 698—702). 
—When ammonium vanadate is heated in a closed crucible out of 
contact with air, the vanadic acid is reduced by the evolved gases, 
and yields a dark coloured mixture of the two oxides, V,0, and V,O,, 
in which the latter predominates. If this product is oxidised with 
nitric acid, the solution evaporated to dryness, and the residue gently 
heated, pure vanadic anhydride is left in the form of a reddish-yellow 
ochreous powder. When this powder is exposed to the air, it absorbs 
water and becomes red, forming first the hydrate V,0;,H,0, and after- 
wards the hydrate V,0;,2H,O, The latter compound, if placed in an 
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atmosphere saturated with aqueous vapour, absorbs more water and 
forms the hydrate V,0,,8H,0, but this loses 6 mols. H,O when ex- 

sed to the air. The amount of water absorbed by the vanadic 
anhydride depends on the tension of the aqueous vapour in the sur- 
rounding atmosphere. When the anhydride or one of the red hydrates 
is brought in contact with a small quantity of water, it instantly 
forms a viscous, almost gelatinous mass, which dissolves completely 
on adding more water, forming a deep blood-red, limpid solution. 
No precipitate is formed when this solution is boiled, or if it is mixed 
with alcohol in the cold, but the addition of a small quantity of nitric 
acid produces a flocculent reddish precipitate soluble in excess of 
acid with production of a straw-coloured solution. If this solution is 
evaporated in a vacuum over potash, it leaves a reddish, velvety mass 
of hydrated vanadic acid, readily soluble in water with production of 
the original blood-red solution. 

If the blood-red solution is mixed with excess of potassium chloride, 
the whole of the vanadic anhydride is precipitated in reddish flocks, 
which are not altered by boiling, and are insoluble in water containing 
potassium chloride, but dissolve slightly in pure water, forming a 
yellow solution, whilst the precipitate, which settles very slowly, 
becomes orange coloured. 

When a cold solution of ammonium vanadate is mixed with a small 
quantity of nitric acid, a reddish turbidity is produced, which dis- 
appears on adding more acid, but if the solution is boiled, the greater 
part of the vanadium is precipitated. This precipitate, after washing, 
and drying by exposure to air, has the composition V,0,;,2H,O, but 
differs from the hydrate described above, in that it does not alter in 
contact with water, and is only very slightly soluble even at 100°. 

If the product of the calcination of ammonium vanadate is heated 
in a current of dry air at 440° for several hours, it is converted into 
a pale yellow vanadic anhydride with a slight greenish tinge. This 
variety corresponds with the slightly soluble hydrates, and can also 
be obtained by heating these hydrates at 350—440°, but is then red- 
dish-yellow. It does not absorb moisture from the air, and dissolves 
only very slightly in water, forming a yellow solution. 

When ammonium vanadate is heated in contact with the air until 
the residue fuses, the product is not pure vanadic anhydride, but 
contains a compound of this oxide with the lower oxide, V,0,. If, 
however, the product obtained by the action of nitric acid on the 
mixed oxides formed by heating ammonium vanadate in a closed 
vessel, is heated to fusion and allowed to cool, it solidifies in dark 
brownish-red needles, which have a greasy lustre and are transparent 
in thin plates. This variety of the anhydride does not form a 
hydrate even if left in contact with water for several months, and a 
saturated solution of it contains only 0°05 gram per litre. 

From these observations, it follows that vanadic anhydride exists in 
three distinct modifications, which may be regarded as analogous to 
the polymeric varieties of phosphoric anhydride, described by Haute- 
feuille and Perrey. C. H. B. 
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Action of Hydrogen Peroxide on Antimony Sulphides. By 
F. Rascnia (Ber., 18, 2743 —2745).—When freshly precipitated 
antimony sulphide, from 30 grams of tartar emetic, is treated with 
500 c.c. of concentrated ammonia, and 900 c.c. of a 25 per cent. 
solution of hydrogen peroxide, about 4 is converted into antimonic 
acid which forms a flaky precipitate. The solution contains am- 
monium sulphate and antimoniate ; the latter salt is precipitated by 
the addition of alcohol, and when dried at the ordinary temperature, 
has the composition NH,SbO, + 3H,0, and is therefore identical with 
Frémy’s hydrogen ammonium metantimoniate, H.(NH,).Sb,0, +5H,0. 
The reaction above described is fresh evidence of the non-existence of 
an antimonic acid corresponding with orthophosphoric acid. 

N. H. M. 

Equilibrium in the Reaction of Hydrochloric Acid on 
Antimony Trisulphide, and of Hydrogen Sulphide on a 
Solution of Antimony Trichloride. By J. Lana (Ber., 18, 2714— 
2724).—Experiments made by the author confirm the result obtained 
by De Clermont and Frommel (Abstr., 1879, 13), that water de- 
composes antimony trisulphide ; the decomposition continues as long 
as water is present. 

Hydrochloric acid of all degrees of strength acts on antimony sul- 
phide. In presence of an excess of the sulphide, the action continues 
until the strength of the hydrochloric acid diminishes to a certain 
point, this point depending on the amount of hydrogen sulphide 
present in the solution. The equilibrium will then be disturbed if 
the pressure on the hydrogen sulphide over the solution be increased ; 
this causes a reversal of the reaction which is shown by the separation 
of antimony sulphide. On the other hand, if the hydrogen sulphide 
be removed from the solution as it is formed, the action of the hydro- 
chloric acid will continue until all the antimony sulphide is dis- 


solved. H. M. 


Mineralogical Chemistry. 


Absolute Hardness of Minerals. By F. Prarr (Zeit. Kryst. 
Min., 10, 528—531).—The author has made a series of experiments 
to determine the absolute hardness of minerals. An accurate chisel- 
shaped diamond cutter was passed with constant pressure in the same 
direction 100 or 1000 times over the face of the crystal, and the 
volume thus removed estimated by weighing the crystal before and 
after the experiment. A detailed description is given cf the instru- 
ment employed. Assuming that the hardness of two crystal planes 
is in inverse proportion to the volume of material removed, with the 
same load and the same number of passings to and fro of the diamond 
over an equal area, the hardness of minerals can then be expressed 
numerically, a given substance (tale) being taken as unit. 

B. H. B, 
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The Gold Beds of Mount Morgan, Queensland. By R. L. 
Jack (Dingl. polyt. J., 258, 45).-—These beds are situated about 
35 kilos. south-south-west of Rockhampton. The gold is distributed 
in hematite ironstone and in siliceous sinter. D. B. 


Copaline from Hiitteldorf, near Vienna. By G. Srarxu (Zeit. 
Kryst. Min., 10, 427).—In the slate of the Vienna sandstone, a fossil 
resin occurs in sharply angular fragments, or in small grains of 
8mm. diameter. Its colour varies between light greenish-yellow and 
brown. It is transparent to translucent. Several grains exhibit 
distinct fluorescence. Its density is less than 11. It is brittle, fuses 
at 160 to 165° to a clear liquid; at 360° it becomes brownish-black, 


hard, with metallic lustre, and at a red heat it burns leaving no 
residue. B. H. B. 


Pseudomorphs. By E. Dé (Zeit. Kryst. Min., 10, 423).—The 
anthor describes pseudomorphs of iron pyrites after copper pyrites, 
from Kapnik, and pseudomorphs of tetrahedrite after copper pyrites, 
from Felsébanya. 

In the pseudomorphs from Kapnik and Felsébanya described, and 
in the pseudomorphs of iron pyrites after copper pyrites from Miisen, 
numerous spherical cavities were observed, around which the iron 
pyrites is grouped. This the author regards as a characteristic struc- 
ture for many pseudomorphs. B. H. B. 


Galena with Octahedral Cleavage from Wermland. By H. 
Sséaren (Zeit. Kryst. Min., 10, 507—508).—In a specimen of galena 
from Nordmarks mines in Dr. Lundstrém’s collection, the usual 
cubical cleavage is not developed. On breaking up the specimen 
irregular fragments are formed of a distinctly octahedral character. 
The ordinary cubical cleavage is developed after two hours’ heating 
at 200°; at 250° much more rapidly ; and at 300° with still greater 
facility. Analysis gave the following results :— 


Pb. Bi. Ag. Fe. s. Total. 
85°67 0°76 0°05 0°39 13°59 100°46 


The author is of opinion that the percentage of bismuth sulphide, 
which was also observed in the galena of Habach, may be the cause 
of the octahedral cleavage of galena. The galena, with octahedral 
cleavage, from Mt. Blanc, described by A. Brun (Abstr., 1883, 428), 
also gave on analysis 1 per cent. of bismuth sulphide. 

B. H. B. 


Tetrahedrite from the Alaska Vein, Colorado. By T. 
Liwen (Zeit. Kryst. Min., 10, 488—489).—The author has examined 
crystals of the new mineral from the Alaska vein, S.W. Colorado, 
described by K6nig under the name of alaskite (Zeit. Kryst. Min., 4, 
42), in order to prove crystallographically whether the mineral really 
belongs to the isomorphous rhombic group of copper-bismuth glance, 
lead-arsenic glance, &c. The measurements, however, showed the 
crystals to belong to the regular system; the mineral being evidently 
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tetrahedrite. A qualitative analysis showed the presence of S, Bi, 
Sb, Pb, Ag, Cu, Zn, the elements given by Konig in his analysis of 


alaskite. The following forms were observed on the crystals: + > 
202 202 404 , 30 O 
H = een, 0d, Saya toe B. H. B. 


Microscopic Character of Variegated Copper Ore from New 
Mexico. By H. Baumuaver (Zeit. Kryst. Min., 10, 447—450).—The 
author has examined, under the microscope, a specimen of bornite 
from Chloride, in New Mexico. He found that the compact bornite 
was of a crystalline character, with inclusions of copper glance. On 
treating these inclusions with concentrated nitric acid, it was seen 
that they consisted of a number of separate crystals, irregularly 
grouped together. In addition to copper glance, a second mineral 
was observed here and there in the inclusions. This might possibly 
be galena. Small patches of copper pyrites also occasionally occur in 
the inclusions. In several places, the ore incloses small distinctly 
developed crystals of quartz. B. H. B. 


Antimonite from Czerwenitza. By H. v. Foutton (Zeit. Kryst. 
Min., 10, 429).—Antimonite occurs in the red trachytic mother-rock 
of the opals, in the form of hemispherical radiated aggregates, 1 cm. 
in diameter. These are frequently covered with hyalite. Several of 
the hemispherical aggregates of antimonite consist exclusively of anti- 
monite fibres ; others, however, are found on microscopic examination 
to consist of antimonite with interstratified hyalite, which the author 
regards as pseudomorphs after antimonite. Similar pseudomorphs 
are found at the Josephis adit, in Klausenthal, near —_— — 

Selenides from the Andes. By F. Hevusier and H. Kiinorr 
(Ber., 18, 2556—2561)—Analysis of zorgite containing a con- 
siderable quantity of silver. The substances are not homogeneous; 
analysis of the different parts gave— 


Ag. Cu. Pb. Co. Bi. Se. Total. 
I.... 1920 12°43 35°70 traces — 32°77 100:09 
II.... 27°49 25°40 1710 O39 — 2954 99°92 
N J 
Il.... 1587 36°15 1:73 46°25 100-00 
IV.... 1916 35°77 3°45 41°62 100-00 


I and II clear bluish-green substance of silvery lustre. I agrees with 
the formula Ag,Se,2PbSe,2CuSe. III and 1V, darker samples of 
bluish lead colour, are essentially selenides of silver and copper 
(comp. Pisani, Abstr., 1880, 440). A. J. G. 


Refractive Indices of Fluorspar. By E. Sarasry (Zeit. Kryst. 
Min., 10, 523—524).—The author has determined the refractive 
indices of a fluorspar prism, with a refraction angle of 60° 4°55”. A 
table of the results is given for the spectrum lines, A, a, B, C, D, F, h, 
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H, (Cd) 9,10, 11, 12, 17, 18, 23, 24, 25, 26, (Zn) 27, 28, 29, (Al) 30, 
31, 32. B. H. B. 


Optical Properties and the Micro-structure of Corundrum. 
By A. v. Lasautx (Zeit. Kryst. Min., 10, 346—365).—Corundum is 
without doubt an optically uniaxial mineral crystallising in the hex- 
agonal system. Disturbances in the regular optical behaviour depend 
on the nature of the growth and the structure of the corundum 
crystal. The crystals occurring in volcanic rocks appear, as a rule, 
to have a more uniform constitution and a more regular optical beha- 
viour than those found in the older crystalline rocks. The optical 
disturbances appear throughout to be connected with the more or 
less distinctly developed structural faces parallel to R, coP2, and OR. 
The concentric structure in the direction of one or other of these 
planes determines the cleavage, which is developed in the direction of 
R alone, or Rand OR, or coP2 and OR, or all three planes at the same 
time, more or less perfectly. The cleavage is not dependent on the 
twin lamelle present, but on the other hand the latter are dependent 
on the presence of the structural planes which determine the cleavage. 
But both appear simultaneously almost always. In this. case,.struc- 
tural and twin planes are identical. In the direction of coP2, the 
plane of symmetry, a twin formation is not possible ; in the direction 
of OR it is entirely unknown. The optical disturbances in the zone 
lamellz bounded by the structural planes are, however, of two kinds : 
—1. Optical disturbance is effected by tension in the zones of the 
crystal. 2. It occurs in consequence of interpolated twin lamelle. 
Lastly, optical disturbances also occur in corundum crystals, in con- 
sequence of processes of alteration, producing granular, laminated, 
or fibrous products in the interior of the crystals. In this case, how- 
ever, a regular interference figure is not exhibited. B. H. B. 


Corundum in Graphite. By H. Wicumann (Zeit. Kryst. Min., 
10, 429).—On the surface of the graphite of Miihldorf, near Spitz, 
in Lower Austria, small crystals of corundum occur. The crystals 
attain a thickness of 0'5—6 mm., and a length of 7—25 mm. They 
are of a red to blue colour, rarely grey, but always clouded with inclu- 
sions. The translucent crystals prove to be biaxial, with a rather 
large axial angle. B. H. B. 


Gahnite and Epidote from Rowe, Massachusetts. By A. G. 
Dana (Zeit. Kryst. Min., 10, 490—492).—With iron pyrites, copper 
pyrites, and quartz, the author found at Davis’ mine, Rowe, frag- 
meuts of gahnite, which on analysis gave the following results :— 


Al,O;. Fe,0;. FeO. MnO. MgO.- ZnO. Si0,. Total. Sp. gr. 
5483 3:00 337 trace 193 3692 053 10058 453 

The following minerals also occur associated with the gahnite :— 
Ilmenite, apatite, rutile, sphalerite, garnet, calcite, green crystals of 
a triclinic felspar, and epidute. The epidote occurs in short prisms, 
opaque, and of a greenish-grey colour. Aualysis gave the following 
results :— 
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SiO, Al,0;. Fe,0;. MnO. MgO. CaO. Alkalis. H,O. Residue. Total. 
38°20 2462 1220 057 O13 21:59 037 216 035 100719 
B. H. B. 


Goethite from Pitkiranta in Finland. By M. WersuLt (Zeit. 
Kryst. Min., 10,511—512).—The author describes specimens of quartz 
and fluorspar with .cavities lined with rock crystal and hematite, on 
which needles and radiated aggregates of goethite were crystallised 
out. An analysis of the goethite gave 89°65 per cent. of ferric oxide, 
and 10°50 per cent. of water. The mineral is therefore a very pure 
goethite. B. H. 


Zircon in Stratified Rocks. By F. Sanppercer (Zeit. Kryst. 
Min., 10, 405).—The author has observed transparent crystals of 
wrcon in the granite of Schapbach, in the Black Forest, of Windeck, 
near Weinheim, of Heidelberg, Ilmenau, of the Luisenburg, near 
Wunsiedel, Nabburg and Worth, near Regensburg. The crystals 
exhibit exclusively the-combination coPco. Transparent zircons are 
also found in gneiss and mica-diorites, and in the porphyry of the 
Wagenberg, near Weinheim. Microscopically small zircons of the 
same form are widely distributed in the sedimentary rocks, the mate- 
rial of which is mainly derived from the older rocks; for example, in 
the variegated sandstones of the Black Forest and Spessart, in car- 
boniferous sandstone, in the Upper Keuper sandstone, and in the 
sands of the Valley of the Maine. B. H. B. 


Boracite. By H. Baummaver (Zeit. Kryst. Min., 10, 451—457).— 
The author brings forward further arguments to prove that boracite 
at the ordinary temperature, in the state in which it is met with in 
nature, does not crystallise in the regular, but in the rhombic system. 

B. H. B. 

Uranothallite. By A. Brezina (Zeit. Kryst. Min., 10, 425—426). 
—Crystals of uranothallite recently obtained at Joachimsthal, gave, 
for the rhombic crystals, the axial ratio a:b: ¢ = 0°954: 1: 0°783. 
The analysis gave the following results :— 


U0,. CO. CaO. FeO. H,0. Total. 
35°45 23°13 16°28 2°48 22°44 99°78 


corresponding with the formula 2CaCO; + UC,0, + 10H,0. 
B. H. B. 


Occurrence of Hornstone and Barytes in the Porphyry 
District of Teplitz. By G. Lause (Zeit. Kryst. Min., 10, 421).— 
In a description of a crystal of barytes from Teplitz, in Bohemia 
(Zeit. Kryst. Min., 9,221), Becke stated that the crystal was deposited 
from the Tephtz mineral water, which, according to the analyses of 
Sonnenschein, contains no barytes. This statement the author corrects 
by showing that barytes occurs in mineral spring fissures only where 
they traverse the Cenomanian hornstone-conglomerate occurring in 
the neighbourhood of Teplitz. From these fissures honey-yellow 
crystals of barytes have been long known. The Teplitz springs, 
however, do not contain barium. Only in the Neubad spring have 


MINERALOGICAL CHEMISTRY. 25 


traces of barium been found. This spring passes through hornstone- 
conglomerate containing barytes. B. H. B. 


Halotrichite and Epsomite from the Falu Mine. By M. 
Weisutt (Zeit. Kryst. Min., 10, 512).—In two portions of the Falu 
mine, where the degree of moisture is low, and the temperature 
relatively high, sponge-like masses occur of a recent mineral, which 
appears to be a mixture of epsomite and halotrichite. The sp. gr. of 
the mixture is 177. The analysis gave results corresponding with 
the formula— 


2(MgSO, + 7H,0) + (FeZnCa)(AlFe),(SO,), + 22H,0. 
B. H. B. 


Turquoise from Nischapur in Persia. By E. Tierze (Zeit. 
Kryst. Min., 10, 428).—The mother-rock of the turquoise of Nischapur 
is, contrary to all former descriptions, a porphyritic trachyte. In 
this, and in a breccia formed of angular fragments of the trachyte, the 
turquoise occurs in veins, 2 to 6 mm. thick, or in irregular patches. 
In the trachyte, pseudomorphs of turquoise after orthoclase occur. 
Turquoise is also found in shapeless fragments in the alluvium in the 
neighbourhood of the trachyte rocks. B. H. B. 


Berzeliite. By L. J. Iaetsrrim (Zeit. Kryst. Min., 10, 516— 
517).—The author notes the discovery of berzeliite, hitherto found 
only at Langban, at the Moss mine in Wermland. An analysis gave 
the following results :— 


As,0;. CaO. MgO. Mn, Pb and Cl. 
57°80 25°25 16°95 traces 
This corresponds with Dana’s formula for berzeliite— 
(CaMgMn),»As,0.5. B. H. B. 


Xanthoarsenite, a New Mineral from Oerebro. By L. J. 
Icztstrém (Zeit. Kryst. Min., 10, 518—519).—The new mineral 
occurs at a small iron mine 6 miles east of Grythytta. Its colour is 
sulphur-yellow to orange. In thin splinters, it is translucent. Before 
the blowpipe, it melts to a black glass, giving a strong odour of 
arsenic. Analysis gave the following results :— 


As,Os. MnO. FeO. MgO. CaO. H,0. 
33°26 43°60 3'1l 6°08 1:93 12°02 
B. H. B. 


Manganostibite, a New Mineral from Wermland. By 
L. J. Iezusrrém (Zeit. Kryst. Min., 10, 519).—This mineral occurs at 
the Moss mine, in small, black, rhombic crystals. An analysis of 
0°54 gram gave the following results :— 


Sb,0,. As,0;. MnO. FeO. CaO. MgO. Total.* 
24-09 7°44 55°77 5°00 3°62 3°00 99°92 

B. H. B. 
* The figures given only add up to 98°92. 
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Vanadates and Silver Iodide from New Mexico. By F. A. 
Genta and G. v. Ratu (Zeit. Kryst. Min., 10, 458—474).—Quite 
recently new workings at the Sierra Grande Mine, Lake Valley, 
Donna Anna Co., New Mexico, have yielded a number of highly 
interesting and rare minerals, which have been examined chemically 
by F. A. Genth, and crystallographically by G. v. Rath. 

Vanadinite, from the Sierra Bella Mine, Lake Valley, gave the 
following results on analysis :— 


Cl. P,0;. V,0;. As:0;. PbO. Total.* Sp. gr. 
I... 239 O87 17:37 024 79°43 100°00 —- 
II.... 249 O39 1744 133 7831 10026 6862 


II is the analysis of vanadinite from the Sierra Grande. This 
corresponds with the formula Pb;Cl[(VAsPb)0O,]},; whilst analysis I 
gives a small excess of lead, probably present as cerussite. 

Lead Arsenio-vanadate—Endlichite—An analysis of a supposed 
vanadinite from the Sierra Grande gave the following results :— 

SiO, FeO; CaO. Cl. As,0;. V0; PbO. ©O,,H,O. Total. 
‘7644 0°99 030 044 216 160 15°94 [213] 100:00 
The mineral has thus the composition of equal mols. of mimetite 

and vanadinite: Pb;Cl(AsO,); + Pb;C1(VO,);. This mineral the 
authors believe to be new, and propose for it the name of endlichite, 
after the director of the Lake Valley mines. 

Descloizite—Very fine red and brown crystals have recently been 
found at the Sierra Grande. The mean results of three analyses of 
the red (I), and of three analyses of the black variety (Il) gave the 
following results :— 

PbO. CuO. ZnO. MnO. FeO. As,0;.  V,0;. 
I.... 5672 110 1741 O49 O15 O20 21°65 
II.... 5636 087 1391 2°74 O30 050 21°35 
P,O;. H,0. Total. Sp. gr. 
I... — 2°37 9949 6106 
II .... O04 3°39 99°46 5°848 


After subtracting the impurities shown by the black descloizite, its 
analysis agrees very well with that of the pure red, the composition 
being expressed by the following formula :— 


Pb,(HO)(V,As,P)O, + (Zn,Mn,Cu,Fe)2(HO)(V,As,P)0,. 


No indunium is present in the vanadates of Lake Valley. 

On the new descloizite crystals, the following forms were observed :— 
P, 2P2, 3P3, 1Pco, 2Pco, coP, coP3, coPco, coPco, OP, with the 
rhombic axial ratio, a:b: c = 0°6367 : 1: 0°8046. 

Silver iodide.—Pure silver iodide is frequently found accompanying 
the vanadates of the Sierra Grande. It occurs with calcite and red 
descloizite in yellow, indistinct crystals and crystalline masses; and 
with vanadinite and black descloizite in very small, indistinct, rounded 
crystals. B. H. B. 

* The figures given only add up to 99°96. 
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Minerals of the Pegmatite Vein at Moss. By W. C. Broacer 
(Zeit. Kryst. Min., 10, 494—496).—The author gives a long list of the 
minerals occurring in the pegmatite vein at Moss, the remarks on the 
new mineral annerédite being of special interest. This mineral is 
black with metallic to resinous semi-metallic lustre. H. = 6; sp. gr. 
5°7. Analysis gave the following results :— 


Nb,O;. SnO,. SiO; ZrO, UO, MThO,. Ce oxides. Y oxides. PbO. 
4813 O16 251 197 1628 2°37 2°56 7°10 2°40 


FeO. MnO. CaO. MgO. K,0. Na,0. Al,O3. H,0. Total. 
338 020 335 O15 O16 O32 O28 819 9951 


corresponding with the formula 
2R.Nb.0,(+ 5H,0 + 4Si0,). 


The mineral, therefore, resembles samarskite, from which it differs 
erystallographically. The axial ratio is rhombic; a:6:¢ = 
0°40369 : 1 : 0°36103. The forms observed were, coP>o, coPco, OP, 
coP, coP3, coP5, 2Poo, 1Pco, Poo, P, 2P2, 2P2, 3P3, 2P. - 

B. H. B. 


Quartz from Burke, North Carolina. By G. v. Rara (Zeit. 
Kryst. Min., 10, 475—487).—A description of peculiar crystals from 
this locality. 


Opal from Nagasaki, Japan. By H. Ssicren (Zeit. Kryst. Min., 
10, 508).—The mineral is of a yellowish-brown to chesnut-brown 
colour, and possesses the usual characteristics of opal. Under the 
microscope, no trace of organic structure could be detected. Analyses 
of material dried at 135° (1), and of undried material (II), gave the 
following results :— 


H,0. SiO, FejO3. Al,O,. MgO. Total. 
- ies 88°87 5°26 1°84 0°32 99°88 
ELuces OOF 84°36 4-99 1°74 0°30 100°26 


The latter analysis corresponds with the composition of menilite, 
H,Si,0;. B. H. B. 


Change in Colour in Felspar due to the Action of Light. 
By E. Erpmann (Zeit. Kryst. Min., 10, 493).—From the pegmatite 
veins of the Ammeberg zinc mine, the author collected specimens of 
amazonite, with which he made the following experiments :—A large 
fragment was broken into three parts, 5 to 10 cm. long, the fresh 
fracture showing a pale greenish-grey colour. Of these pieces, one 
was packed up in black paper and kept in a dark place; the two 
others were exposed to the action of sunlight, one having a strip of 
black paper 10 mm. wide pasted on and varnished, the other having 
a strip of the same width varnished to exclude air and moisture, but 
not light. The two specimens were exposed to the action of the sun, 
air, and rain for 74 days. It was then found that the original pale 
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green colour had become a deep emerald-green ; the portion protected 
by the black paper and the specimen kept in the dark room having 
remained unaltered. The layer of varnish had cracked, so that it could 
not be decided whether the change was due to air and moisture, or to 
light alone. A second experiment was then made. A piece of the 
unaltered felspar was broken up, and small pieces placed in five tubes 
of different colours (black, blue, yellow, pale emerald-green, and 
colourless). The open ends of the tubes were then sealed, without 
heating the felspar, and the tubes exposed to the action of light for 
10 months. On opening the tubes, the felspar in the colourless tube 
was found to be of a deep emerald-green colour; the felspar in 
the green tube was less altered, still less in the yellow, and 
inappreciably in the blue, whilst in the black tube it was quite 
unaltered. The change in colour is due, therefore, to the action of 
light alone. B. H. B. 


Apophyllite from Wermland. By L. J. Iceusrrim (Zeit. Kryst. 
Min., 10, 517).—At the Nordmarks mines the author found, in 
addition to the ordinary apophyllite in crystals, concentrically radiated 
globular masses of the same mineral, 2 to 3 cm. in diameter. An 
incomplete analysis gave the following results :— 

Si0,. a0. MgO. K,0,Na,0,F.  H,0. Total. 
52°00 23°20 1:30 710 16°40 100-00 
B. H. B. 


Chemical Composition of the Amphiboles. By F. Berwerru 
(Zeit. Kryst. Min., 10, 406—409).—1. Zremolite—The mean of two 
analyses of tremolite from St. Gotthard gave the following results :— 


SiO, Al,0O; FeO. CaO. MgO. H,0. Total. Sp. gr. 
58°40 056 0°26 13°63 24°82 1°85 99°52 3°02 


Making allowance for the talc mixed with the specimen analysed, 
the analysis corresponds with the formula 


(CaSiO;) (MgSiO;) (H,SiOs). 
2. Actinolite——The author gives the formula for pure actinolite as 
5CaSiO, 
9MgSiO; 
2H,Si0; 


3. Arfvedsonite, from the Nunasornausak Mine in Greenland, gave 
on analysis the following results :— 


SiO,. Al,O;. Fe,0,; FeO. CaO. K,O. Na,O. H,O. Total. Sp. gr. 
47°08 1:44 1:70 35°65 2°32 288 714 2°08 10029 345 


The author assumes that muscovite is mixed with the mineral 
analysed, and that the formula for pure arfvedsonite is 


13FeSi0O, 

CaSiO, 
4Na,Si0; 

2H,Si0; 
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4. Alumina-hornblende, from Vesuvius, gave the following analytical 
results :— 


SiO. Al,Os. Fe Os. ‘Fed. CaO. MgO. KO. 
39°80 14°28 2°56 19°02 10°73 9°10 2°85 


Na,O. H,0. Total. Sp. gr. 
1:79 1°42 101°55 3°29 


The author is of opinion that, as the amount of mica mixed with 
the hornblende is very small, the hornblende crystals were built up of 
calcium silicate and meroxene molecules, and assumes that at first the 
tendency to form meroxene predominated, but that the regular develop- 
ment of the meroxene was disturbed by the calcium silicate coming 
into play. By the calcium silicate and meroxene crystallising toge- 
ther, a hornblende crystal resulted as terminal product. 

5. Alwmina-hornblende (Pargasite), from the granular limestone of 
Pargas, had the following composition :— 


F. Si0,. Al,O3. FeO. CaO. MgO. __‘K;,0. 
1°66 42°97 16°42 1°32 14°99 20°14 2°85 


Na,O. H,0. Total. Sp. gr. 
1°53 0°87 102°75 3°11 


Subtracting the 35°91 per cent. of mechanically mixed phlogopite, the 


formula for the pure pargasite is 


8Si,A1,0,, 

9SiCa,0, 

7SiMg.0, 
SiH,0, 


6. Glaucophane, from Zermatt, gave the following results on 
analysis :— 


SiO,. Al,O;. FeO. CaO. MgO. Na,O. H,0. Total. Sp. gr. 
58°76 1299 584 210 1401 645 254 10269 304 


The quantity of paragonite admixed could not be determined. 
B. H. B. 


Alterations of the Garnets in the Amphibole Schists of the 
Tyrol. By A. Carurein (Zeit. Kryst. Min., 10, 433—446).—In rocks 
from the Stamser Alps, the author has observed garnets altered into 


scapolite, epidote, oligoclase, hornblende, saussurite, and chlorite. 
B. H. B. 


Vesuvian Humite, Chondrodite from Nyakopparberg, and 
Humite from Ladugrufvan. By F. C. v. Winearp (Zeit. Anal. 
Chem., 24, 344—356).—The above minerals (with the exception of 
the Ladugrufvan humite) showed no trace of alteration to serpentine. 
The fluorine was determined by the direct method of Fresenius, except 
in the case of the Vesuvian humite of type II, and that from Ladu- 
grufvan, where the small quantity of material would only allow of the 
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use of Berzelius’ process. After drying at 110°, the minerals still 
contained hydrogen. This was determined by igniting with lead 
oxide and weighing the expelled water. The following are the 
analytical results :— 


I. Vesuvian humite, type I, or humite of Descloiseaux. 
II. Vesuvian humite, type II, or chondrodite of Descloiseaux. 
Pale wine-yellow. 
III. Vesuvian humite, type III, or clinohumite of Descloiseaux. 
Pale brownish-yellow or greyish-brown. 
IV. Chondrodite from Nyakopparberg: a, pale wine-yellow; b, 
honey-yellow. 
V. Humite, type I, from Ladugrufvan. 


FeO. Fe,0;. MgF>. H,O. Total. 
4°32 920 145 99°93 
3°80 839 137 99°92 
9°63 ’ 925 141 10016 
7°76 } 910 131 99°83 
18-67 ’ 910 1:31 100719 
3°51 770 307 100°05 


The completely unaltered condition of the specimens, and the fact 
that the water was not expelled below a red heat, negative the sup- 
position of v. Rath that the deficiency in the older analyses was due 


to water of hydration, and require the hydrogen to be regarded as 
existing in the form of hydroxyl, replacing fluorine isomorphously. 
The fluorine determinations (of which the above numbers are the 
averages deduced from numerous concordant results) do not exhibit 
the wide variations found by other analysts, and, in fact, with the 
exception of II, in which it is assumed that the fluorine is below the 
truth, of IVb, which is rejected, and of the excess of water in V, due 
to an obvious partial alteration, all these numbers (after calculating the 
iron as magnesium) lead to the identical formula 


Mgis(MgF),(MgOH),(Si0,), 
for all the three types. M. J. S. 


Isomorphous Silicates. By C. Rammetssera (Chem. Centr., 
1885, 687—688).—The author has endeavoured, by a series of experi- 
ments, to add to the knowledge of the chemical nature of the 
members of the scapolite group. All the members of this group are 
perfectly isomorphous. They are called by various names, but quali- 
tatively their composition is the same ; they are silicates of alumina, 
lime, and soda. Only in one member, humboldtilite, do iron and 
magnesia occur toa considerable extent. There is no soda-free scapolite 
known, corresponding with anorthite, nor a lime-free scapolite, corre- 
sponding with albite, which, like the above-mentioned minerals of the 
felspar group, could be regarded as terminal members of the series. 
The composition of the various members of the group, however, 
is very different; the proportion of acid amounts to 40 to 60 
per cent., that of lime varies from 24 to 4, whilst the amount of 
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soda amounts to 2 to 10 per cent. With the variations in the atomic 
proportion of Na: Ca: Al: Si, it appears desirable to assume Ca = 2R, 
Al = 6R, and to calculate the ratio R: Si. In this way the author 
found that the scapolite group includes: (A) semisilicates ; (B) com- 
binations of normal and semi-silicates ; (C) normal silicates ; and (D) 
combinations of normal and quadri-silicates. He concludes that in 
the scapolite group only the simplest silicates occur, namely :— 


Na.SiO0;; CaSiO,; AlSi,O,. 
Semisilicates .... NaSiO,; Ca,Si0,; Al,Si,O,».. 
Quadrisilicates ... Na,Si,O,; CaSi,O,; AlSi,O,,, 


and combinations of any two of them. In group B, which includes 
the majority of cases, combinations of 1 and 6 mols., of 1 and 3 mols., 
of 1 and 1 mol., and of 4 and 1 mol. of normal and semi-silicate, are 
found. The combination of normal and quadri-silicate (group D) 
consists of 3 and 1 mol. B. H. B. 


Mineralogical Notes from Bohemia. By R. Rarretr (Zeit. 
Kryst. Min., 10, 421).—In fissures and cavities in the basalt of the 
Eulenberg near Leitmeritz, the author found analcime, chabasite, 
phillipsite, and thomsonite, with aragonite and calcite. The analcime 
forms thin, crystalline crusts exhibiting the form 202. Chabasite 
occurs in yellow, twin crystals ; phillipsite also occurs in twin crystals. 
On the latter are frequently planted crystals of thomsonite, with the 
following composition :— 

SiO. Al,03. CaO. Na,0. H,0. Total. 
38°44 31°48 13°60 3°53 12°93 99°98 
B. H. B. 

Empholite, a New Mineral from HorrsjOberg in Wermland. 
By L. J. Iceustrém (Zeit. Kryst. Min., 10, 521).—This new mineral 
forms white or yellowish, translucent crystals, and radiated aggregates 
in damourite and pyrophyllite in gneiss. The-mineral crystallises in 
the rhombic system with the planes coP, coPco, coP2, and coP3. The 
plane of the optic axes is parallel to the brachypinacoid ; the acute 
bisectrix is parallel to the brachydiagonal, positive; the obtuse 
bisectrix is parallel to the vertical axis. In appearance the mineral 
resembles diaspore; H. = 6. Analysis gave the following results :— 


Si0,. Al,O3. MgO,CaO,FeO. 4H,0. Total. 
51°70 31°52 4°60 12°18 100-00 


(Compare Abstr., 1885, 31.) B. H. B. 


Persbergite. By L. J. Icetstrém (Zeit. Kryst. Min., 10, 522).— 
An analysis of the mineral discovered by the author in 1860, and 
named persbergite, shows it to be a mineral resembling falunite. The 
analytical results were as follows :— 

Si0,. Al,03(Fe.03). MgO,CaO. H,0. Total. 
41°20 27°50 18°20 13°08 100-00 
B, H. B. 
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Minerals from the Mica Diorite of Christianberg, Bohemia. 
By G. Starx (Zeit. Kryst. Min., 10, 427).—The minerals examined 
were biotite, hornblende, plagioclase, and apatite. The three first 
minerals on analysis gave the following results :— 


Si0,. Al,O;. Fe,O3. Cr,0;, FeO. CaO. MgO. K,O. 
I.. 3953 1345 806 014 489 3:38 2252 413 
Il.. 53°83 378 350 008 683 1032 1949 — 
Ill... 6554 21°74 trace — — 2:14 trace 3°32 
H,0. Sp. gr. 
1-49 2°81 
1:04 2°92 
0°35 2°57 


Corresponding with the formule— 


I. Biotite...... 2[(H,Na,K,),Si0,) + 11[(FeCaMg).Si0,] 
+ 3[ (Al, Fe,Cr.)28i;0, ]. 
II. Hornblende. 15(RSiO;) + 1(R,'"Si,0,). 
ILI. Plagioclase ee 2(K,Al,Si,Oi.) + 6(Na,Al,Sig0;¢) + 1(Ca,Al,SigO.). 
B. H. B. 


Chemical Constitution of Staurolite. By W. Friept (Zeit. 
Kryst. Min., 10, 366—373).—Analyses of staurolite (1) from St. 
Gotthard and (II) from Tramnitzberg, in Moravia, gave the following 
results :— 


Si0.. Al,O;. FeO; FeO. MgO. H,O. Total. 
I.. 2815 5217 41:70 1384 254 163 = 100°03 
Il... 2819 5215 159 1412 242 159 100°06 


Both of these analyses correspond with the formula 
H,(FeMg).(AlFe)uSinOe, or (FeMg),Al,(A10),.(0H)(Si0,) 1. 


This formula, based on analyses of material proved to be pure by 
microscopical examination, differs from Rammelsberg’s formula for 
staurolite by } mol. SiO, And the ferric oxide, passed over by 
Rammelsberg, is taken into account in the new formula. An 
estimate of the value of the two formule may be formed from the 
following comparison of the actual and calculated results :— 

I. New staurolite formula, H,(Al,2;Fe)(4Fe,Mg)«SinOce. 


Si0,. Al,O. Fe,03;. FeO. MgO. H,O. Total. 
Calculated .. 28°38 51°87 1°68 13°93 2°58 1:55 99-99 
28:17 5217 165 13°98 248 161 100-06 


II. Old staurolite formula (according to Rammelsberg, taking into 
account the percentage of ferric oxide discovered by the author), 


H,(4Fe,Mg);(Al,2'5 Fe) 125 1gO34. 


SiO, Al,0;. FeO, FeO. MgO. H,0O. Total. 
Calculated... 3018 5058 164 1358 251 1:51 100-00 
29°46 52°29 — 1342 229 160 99:06 
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The percentage of alumina found by Rammelsberg exceeds the 
calculated amount by 1°71, whilst the silica percentage is 0°72 less 
than the calculated. 

On comparing his analysis with that of the microscopically tested 
material, it is evident the staurolite he employed contained some 
quartz. 

It may consequently be assumed that staurolite has the formula of 


a basic silicate :— 
(MgFe),Al,(A10),OH),(SiO,)n = Hy(Mg,Fe)( Al Fe) 248i, Ope, 


which represents the simple oxygen ratio of 2: 1. B. H. B. 


Pycnophyllite from Aspang. By G. Srarxi (Zeit. Kryst. Min., 
10, 427—428).—The author gives the name of pycnophyllite to a 
compact, finely laminated substance, which fills the fissures of a 
tale-mica schist, south-east of Aspang. The mineral is of a green 
colour, is greasy to the touch, adheres to the tongue, has a resinous 
lustre, H. = 2, sp. gr. 2°796, is easily split up parallel to one plane. 
Thin leaves are translucent, biaxial, negative. In composition the 
mineral most resembles hygrophilite or pinite. The analyses of 
specimens from two localities in the neighbourhood of Aspang gave 


the following results :— 


SiO,  AlOs. Fe,Q, FeO. CaO. MgO. K,0. Na,O0. H,0. 
48°88 2937 238 O51 4124 267 G51 334 462 


\cntetisignameadl 
5009 2647 366 — 044 3:93 10°77 4°61 
B. H. B. 
Igelstr6mite from Delarne. By M. Wersutt (Zeit. Kryst. Min., 
10, 511).—This mineral, formerly described by the author (Abstr., 
1884, 409), from the Silferberg mines, has been recently found four 
miles further to the south-west in the Hillings mines. The deposit 
consists of magnetite with manganocalcite, silicates rich in man- 
ganese (igelstrémite, actinolite, and garnet), arsenica] pyrites, and 
magnetic pyrites. An analysis of the igelstrémite gave the following 
results :— 
Si0.. FeO. MnO. MgO. (CaCO; Total. 
28°76 48°59 18°57 1°98 2°25 100°15 


corresponding with the formula— 


2(FeMg).SiO, + (MnMg),SiO,. 
B. H. B. 


Minerals of Vester-Silfberg. By M. Werputt (Zeit. Kryst. Min, 
10, 512—515).—The author gives a detailed description of a number 
of minerals occurring at Vester-Silfberg. Manganocalcite from the 
Stollberg gave on analysis the following results :— 

CaO. MnO. FeO. MgO. CO. Insoluble. Sp. gr. 
46°22 6°98 3°01 O22 (4286) 071 2°804 
corresponding with the formula 6CaCO; + (MnFe)CO;. The mineral 
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thus approximates closely to Breithaupt’s so-called spartaite. An 
analysis of manganese-hisingerite, an alteration-product of igel- 
strémite, gave the following results :— 


SiO,. Fe,0;. Mn,O;. Al,O;. MgO. CaO. H,O. Total. Sp. gr. 
37:09 3434 1550 139 262 1:92 781 10067 2°469 


An analysis of silfbergite gave— 


SiO,. FeO. MnO. MgO. CaO. Al,O3. Ignition. Total. 
4950 3069 824 810 202 O69 O40 99°64 


corresponding with the formula (FeMnMgCa)SiQ,. 
The author further mentions the occurrence of magnetite, igelstrém- 
ite, iron-rhodonite, and manganese-hedenbergite (compare Abstr., 


1884, 409). B. H. B. 


Manganese Minerals from Wermland. By L. J. Ice.stréu 
(Zeit. Kryst. Min., 10, 519—521).—The manganese minerals of the 
so-called steel ore mines of Gasborn in Wermland, are manganese 
silicates, and are largely employed in steel making. The author has 
made several analyses of these silicates, the results being as 
follows :— 


SiO... MnO. FeO. CaO. MgO. A103. Fe,03. Ignition. Total. 


I. 42°37 4063 680 810 — — — 2°10 = 100°00 
II. 47°00 3120 10°60 570 250 — — 080 97°81 
III. 3863 13:00 — 1980 — 820 21°90 — 10153 


I. Rhodonite; II. Rhodonite, with grains of magnetite; III. 
brownish and manganese garnet. 
A yellow manganese silicate gave the following analytical results :— 


Total insoluble 


SiO,. FeO. MnO. CaO. in acids. 
38°35 14°05 29°52 10°52 92°46 
"Total soluble 
MnCO3. FeC0O3. CaCO. in acids. 
3°70 2°01 1°36 7°07 
B. H. B. 


Chemical Composition of Katapléite. By A. Ssicren (Zeil. 
Kryst. Min., 10, 509—510).—The mean of two new analyses of kata- 
pléite is as follows :— 


SiO,. ZrO3. FeO. CaO. Na,O. H,0. Total. 
44°13 32:00 0°19 5°56 8:52 9°26 99°66 
The author, therefore, concludes that the formula of katapléite is 
(Na,CaFe)SiO; + ZrSi,O, + 2H,0. B. H. B. 


Two New Norwegian Minerals. By W. C. Briaarr (Zeit. Kryst. 
Min., 10, 503—504).—1. Lavenite. Monosymmetrical. Axial ratio 
a:b:e = 10811:1:0°8133; 8 = 71° 244’, with the combination 
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coP, coP2, coPco, coPco, — P, — Poo. The optic axial plane is the 
plane of symmetry, the acute bisectrix forming with the vertical axis 
an angle of 204°. Cleavage perfect in the direction of the ortho- 
pinacoid. Colour chesnut-brown to yellow. Slightly translucent. 
Analysis gave the following results :— 


SiO, ZrO, Fe,0; MnO. CaO. Na,.O. Ignition. *~Total. Sp. gr. 
33°71 3165 564 506 11°00 11°32 1:03 99°41 3°51 


This very rare mineral was formerly regarded by the author as 
mosandrite, which it closely resembles. 

2. Cappelenite—A greenish-brown mineral in thick prismatic 
crystals, translucent to semi-transparent. Hexagonal; axial ratio 
a:c¢ = 1:0°43010; combination, ooP, P, 3P, OP. 

Analysis gave the following results :— 


Si0,. B,O3. Y,0;. (LaDi),0O3, Ce,05. ThO,. BaO. 
1416 (17°13) 52°55 2°97 1:23 0°79 815 
CaO. Na,O. K,0. H,0. Total. Sp. gr. 
0-61 0°39 0-21 18] 100-00 4°407 
B. H. B. 


Barium Sulphate as a Cementing Material in Sandstone. 
By F. Crowes (Chem. News, 52, 194).—In certain New Red Sand- 
stone beds in the neighbourhood of Nottingham, known as Stapleford 
and Bramcote Hills, and the Hemlock Stone, the cementing material 
has been shown by the author to be crystalline barium sulphate. The 
Hemlock Stone is mushroom shaped, and whilst the lower portion is 
calcareous sandstone, the upper portion is not, but contains barium 
sulphate, to which fact most probably the stone owes its shape. The 
barium sulphate occurs in some of the beds in streaks, patches, and 
large and small more or less spherical masses ; the intervening sand 
being loose, weathered surfaces appear honey-combed or mammellated, 
and in one case yield pebble-like masses of sand held together by 
barium sulphate. D. A. L. 


Weathering of Sandstone. By J. Sroxiasa (Landw. Versuchs-Stat., 
1885, 203—214).—The sandstone examined contained 41 per cent. of 
quartz, and had a sp. gr. of 2°3—2°5 at 17°. The changes which this 
class of stone undergoes may be thus classified : oxidation of the ferrous 
compounds (yellowing) ; partial solution of carbonates; loss of half 
the total calcium carbonate with relative increase of silicates and 
qnartz; and final pulverisation of the mass. The analytical tables 
show clearly the conversion of insoluble into soluble compounds, 
especially in the case of the phosphates which rapidly become soluble 
in acetic and citric acids. E. W. P. 


Application of Thermochemistry to Geology. By Drrvtarair 
(Compt. rend., 101, 609—612, 644—646, and 676—679).—The object 
of the author’s investigations is to ascertain how far the main facts of 
geology can be explained by thermochemical laws, the inquiry being 
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limited in the present papers to the formation of minerals at the 
ordinary temperatures from substances in aqueous solution. 
From a consideration of the following reactions— 


2FeO + O = Fe,0,, develops + 26°6 cal. 
2Mn0O + O, = 2Mn0,, - + 214 ,, 
2FeO + 2CO, = 2FeCO,, . +100 ,, 


2MnO + 2CO, = 2MnCO,, - + 136 ,, 


it would follow that when oxygen and carbonic anhydride, both in excess, 
come in contact with silicates or other minerals containing ferrous and 
manganous oxides, the latter will be converted into ferric oxide and 
manganese peroxide respectively, and no carbonates will be formed. 
If, however, the carbonic anhydride and oxygen come in contact with 
the minerals slowly and in quantity insufficient to completely trans- 
form both oxides, the oxygen will combine mainly, if not entirely, 
with the ferrous oxide, and the carbonic anhydride, being unable 
to combine with the ferric oxide thus formed, will unite with the 
manganous oxide in preference to uniting with the still un- 
altered ferrous oxide. The products will, therefore, be ferric oxide, 
which is insoluble, and manganous carbonate, which is distinctly 
soluble. If the two gases are dissolved in water percolating through 
primary rocks, the issuing water will contain manganous carbonate in 
relatively much greater proportion than in the original rock, and it is 
easy to see that this explains the formation of manganese minerals 
comparatively free from iron, from rocks in which iron is present in 
considerable quantity. 

Since the heat of formation of ferric oxide is so much greater than 
that of ferrous carbonate, it follows that the latter can only be 
formed in a reducing medium, and can only remain unchanged so 
long as it is protected from the action of oxygen. Natural ferrous 
carbonates may be divided into two groups: spathic iron, which is 
crystallised, and exists in the oldest rocks as well as in comparatively 
recent formations; and lithoidal ferrous carbonate, which is confined 
to the carboniferous horizon. The formations in which this lithoidal 
ferrous carbonate occurs, are of estuarine origin, and hence the ferrous 
carbonate has been formed in a reducing medium highly charged with 
carbonic anhydride. 

The iron in alluvial formations is invariably present as hydrated 
ferric oxide, which is generally supposed to have been brought up by 
the water springing from the underlying rocks. If this explanation 
were correct, we should expect to find crystallised ferrous carbonate 
deposited in the caverns and fissures in these rocks, but as a matter of 
fact, the whole of the iron which they contain is in the state of 
hydrated peroxide. This would indicate that the iron has really been 
derived from water percolating from above. 

Amongst the natural compounds of a metal, that with the greatest 
heat of formation should constitute the principal mineral of the parti- 
cular metal. If all minerals had been deposited from aqueous 
solutions of tolerably simple composition, it would follow from the 
laws of thermochemistry that there should only be one naturally 
occurring compound of each metal, but many minerals have been 
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formed in very complex media and under extremely varied conditions, 
and these geological conditions have to be taken into account. All 
minerals may, however, be broadly divided into the following types : 
those which have been formed in an oxidising medium; those which 
have been formed in a reducing medium; those which have been 
deposited on a siliceous substratum; and those which have been 
deposited on a calcareous substratum. 

The heats of formation of the more important manganese com- 
pounds are manganous sulphide, MuS, 22°6 cal.; manganous oxide, 
MnO, 47:4 cal.; manganous carbonate, MnCO,, 542 cal.; and 
manganese peroxide, MnQ., 581 cal. These values are in complete 
agreement with the fact that manganese peroxide is by far the most 
abundant mineral of manganese, that manganous sulphide is very 
rare, whilst manganous oxide exists only in combination with the 
peroxide, and that manganous carbonate is a rare mineral, mainly 
confined to veins and fissures, and existing only out of contact with 
oxygen. In all cases where the oxidation of the manganese is not 
complete this result is due to the non-permeable character of the 
minerals by which the manganese compound is surrounded. 


C. H. B. 


Composition of Water from Uriage (Isére). By E. Pericor 
(J. Pharm. [5], 11, 241—245).—Berthier examined this water in 1823, 
and found the solid residue to be 5°76 grams per litre; twenty years 
later this became almost doubled in amount, and has since remained 
constant. The following is the result of the author’s analysis :— 


CaCO, NaCl KCL CaSO, Na SO, MgSO, Na,HAs0,. 
0388 6000 0402 1148 1253 #£0°609 0 002 
Si0.. H,S. Total. 
0-014 0010 9°821 


The total solid residue was 11°917 grams, the excess being due to 
water of crystallisation of the sulphates. The presence of minute 
traces of iodine and boric acid was ascertained, the latter having beea 
previously found by Dieulafait. Lefort has detected lithium, rubi- 
dium, ferrous sulphide, sodium thiosulphate, and organic matter. 
Sp. gr. 1:0084; dissolved gases, nitrogen 19 c.c., carbonic anhydride, 
3°2 ec, at 0° and 760 mm. The other constituents agree closely 
with those obtained by the author. The probable origin of the water 
is discussed. The water is accompanied by enormous quantities of 
gas, which is mainly composed of nitrogen and carbonic anhydride. 


4. & 
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Organic Chemistry. 


Melting and Boiling Points of Cyanogen Bromide. By E. 
Mutper (Rec. Trav. Chim., 4, 151—152).—Cyanogen bromide be- 
comes somewhat transparent at 16°, but melts at about 52°, it boils at 
61°3° (corr.). S. ¥. 


Normal Cyanuric Acid. By E. Mutper (Rec. Trav. Chim., 4, 
91—101).—In continuation of his researches on the derivatives of 
normal cyanic acid (Abstr., 1883, 304, and Rec. Trav. Chim., 2, 133) 
the author finds that both normal ethyl cyanurate and the crude 
prodact «(CN-OEt-C,H,O) (Abstr., loc. cit.), when saponified with 
aqueous soda at the ordinary temperature, and then neutralised with 
hydrochloric acid, yield a white crystalline deposit having the compo- 
sition C,;N,;0;HEt,, and probably the constitution C,N,OEt).OH or 
C,N,(OEt)*CONH. Normal ethyl cyanurate yields isocyanuric acid 
on acidification with hydrochloric acid, normal cyanuric acid seeming 
to be incapable of existing in the free state. The author considers 
that Wurtz’s diethylcyanuric acid is most probably identical with 
that obtained by Habich and Limpricht, and has the constitution 
C;0,(N Et), : NH. A. F. 


Additive Compounds of Normal Ethyl Cyanurate with 
Cyanogen Bromide. By E. Mutper (Rec. Trav. Chim., 4, 147— 
150).—On treating normal ethyl cyanurate with excess of cyanogen 
bromide, an additive compound, C;N,0;Et;,2CNBr, is formed. It is 
liquid at the ordinary temperature, crystallising a few degrees lower. 
The author considers that it has the constitution 


y_- CBr(OEt}'N :C(OEt) 
NCON<Br(OEt)—-N(CN)> 


When heated for several hours at 125°, until no further pressure is 
developed, a yellow liquid is formed, which by continued heating at 
the same temperature in an open tube is converted into a hard 
and vitreous mass. 

On treating cyanogen bromide with excess of normal ethyl cyanurate, 
a second additive compound seems to be formed, having the composi- 
tion ©,N,0;Et,,CNBr. 


Action of Ammonia and Amines on Methyl Thiocyanurate 
and Cyanuric Chloride. Normal Alkyl Melamines. By A. W. 
Hormaxn (Ber., 18, 2755—2781).—The final product of the action of 
ammonia on methyl thiocyanurate is melamine, but by modifying the 
conditions of the experiment, either of the intermediate products may 
be produced. To obtain the primary amido-base, C;N;(SMe).*NH,, 
the methyl thiocyanurate is digested with a moderate excess of strong 
alcoholic ammonia for about five hours at 100°. The purified base 
crystallises from boiling alcohol in rhombic plates melting at 200; it 
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is readily soluble in hot, more sparingly in cold alcohol, and is not 
quite insoluble in water. Its solutions give no reaction with vegetable 
colours, and no sulphur reaction with alkaline lead salts. The base 
dissolves sparingly in hydrochloric acid, and is reprecipitated on the 
addition of water. On boiling it for a long time with hydrochloric 
acid, it is decomposed with production of mercaptan, ammonia, and 
cyanuric acid. The platinochloride and aurochloride, 


C;H;N,S.,HAu Ch, 


are described. The secondary amido-base, C;N;(NH:).*SMe, is obtained 
on digesting methyl thiocyanurate with alcoholic ammonia for about 
five hours at 160°. It differs from the primary base by its ready 
solubility in water and more sparing solubility in alcohol ; it melts at 
268°, dissolves readily in hydrochloric acid, and yields a platino- 
chloride, (C;H;N;S)2,H,PtCl,. When boiled with hydrochloric acid, it 
gives the same decomposition-products as the monamido-compound. 
The tertiary amido-base, melamine, can be obtained in nearly theoretical 
amount by heating methyl thiocyanurate with an excess of strong 
aqueous ammonia for several hours at 180°. Its properties agree with 
those assigned to it by Liebig (Annalen, 10,21). The author has also 
succeeded in obtaining two platinochlorides from it, 


(CsH:Ne),H,PtCl, + 2H,0 and C;H,N,,H.PtCl, (?). 


The amines are found to react with methyl thiocyanurate in the same 
way as ammonia. The primary methylamido-base, C;N;(SMe).NHMe, 
is produced on heating methyl thiocyanurate with a 33 per cent. 
aqueous solution of methylamine for several hours at 100°. It is 
readily soluble in alcohol and ether, and crystallises in well-formed 
prisms melting at 174—175° ; it forms crystalline salts with hydro- 
chloric, nitric, and oxalic acids, and also yields a sparingly soluble 
platinochloride and an aurochloride. Hydrochloric acid decomposes 
the base at 100° into ethy! mercaptan, methylamine, and cyanuric acid. 
The secondary methylamido-base, C;N;(NHMe)."SMe, is produced simul- 
taneously with the primary compound. It is very readily soluble in 
alcohol, less so in ether, and is best crystallised from a large bulk of 
boiling water, from which it separates in slender needles melting at 
144°. Its salts are mostly very readily soluble, the nitrate crystal- 
lising best ; the platinochloride is very sparingly, and the aurochloride 
moderately soluble. The base is decomposed by hydrochloric acid 
at 200°, and yields the same products as the primary base. 

The tertiary methylamido-base, trimethylmelamine, is prepared by 
heating methyl thiocyanurate with 33 per cent. aqueous methylamine 
for several hours at 180°; or a mixture of the primary and secondary 
bases may first be prepared at a temperature of 130—140°, and this 
then heated at 170—180° with more methylamine. Trimethylmel- 
amine is very readily soluble both in water and in alcohol, and the 
author has not succeeded in obtaining it quite pure; its hydrochlo- 
ride, nitrate, and sulphate are also extremely soluble, the oxalate mure 
sparingly so. Like melamine, it yields two platinochlorides, 


[C.N\(NHMe);]:,H,PtCl, and C;N,(NHMe),H,PtCh. 
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By the action of ammonia on cyanuric chloride, Liebig (Annalen, 
10, 45) obtained the compound C;H,N;Cl, which he termed chloro. 
cyanamide, but which the author shows to be C;NNH,),Cl, that is 
an intermediate product between cyanuric chloride and melamine, 
and it may in fact be converted into the latter by a few hours’ 
heating at 100° with strong aqueous ammonia. A nearly theoretical 
yield of melamine may likewise be obtained directly frém cyanuric 
chloride. A solution of methylamine in absolute methyl alcohol like- 
wise reacts with cyanuric chloride with production of dimethylamido- 
cyanuric chloride, C;N;(NHMe),Cl; it is nearly insoluble in water, 
alcohol, and ether, soluble with slight decomposition in boiling glacial 
acetic acid, from which hot water precipitates it in needles melting at 
241° with decomposition. In acid solutions, the chlorine soon becomes 
replaced by hydroxy]. When dimethylamidocyanuric chloride is heated 
with a solution of methylamine in methyl! alcohol for a few hours at 
100°, it is converted into trimethylamine; this, when heated at 150° 
with hydrochloric acid, splits up into methylamine and cyanuric acid. 
On heating dimethylamidocyanuric chloride with aqueous ammonia at 
150°, the chlorine is displaced, and a base produced which is without 
doubt dimethylmelamine, C;N;(NHMe),."NH,; its salts are soluble, the 
sulphate crystallising in six-sided plates, and the oxalate in rhom- 
bic crystals; it yields two platinochlorides, C;H\N.,H,PtCl, and 
(CsHioNo)2,H,PtCl.. 

The dimethylamidocyanuric acid, C;N,(NHMe).°OH, obtained from 
dimethylamidocyanuric chloride (see above) by the action of an acid 
(or of water at 200°), is separated from its hydrochloride as a white 
indistinctly crystalline precipitate which is almost insoluble in boiling 
water, insoluble in alcohol and ether; its platinochloride has the 
formula (C;H,N;O).,H,PtCl, Dimethylamidocyanuric acid forms 
salts both with acids and with bases; the hydrochloride and nitrate 
are crystalline and soluble without decomposition; the sodium salt 
and the methyl salt (obtained from dimethylamidocyanuric chloride 
and sodium methylate) crystallise in prisms. 

The mother-liquors from the preparation of dimethylamidocyanuric 
chloride contain (besides methylamine hydrochloride) a crystalline 
substance, found to be methylamidomethoxycyanuric chloride, 


MeO-C,N;Cl‘NHMe ; 


it forms acicular crystals melting at 155°, is soluble in alcohol and 
ether, also in hydrochloric and nitric acids with formation of crystal- 
lisable salts. 1t may be bviled with acids without parting with its 
chlorine. 

Attempts to obtain hexamethylmelamine, C;N;(NMe.)3, by heating 
methyl thiovcyanurate with dimethylamine, were without success, but 
its hydrochloride may be obtained by heating a mixture of equal 
weights of dimethylamine hydrochloride and cyanuric chloride as 
long as hydrogen chloride is evolved. The base crystallises in needles 
melting at 171—172°; its platinochloride and aurochloride are de- 
scribed. When it is heated with hydrochloric acid at 200°, it splits 
up into cyanuric acid and dimethylamine. 

Methyl thiocyanurate is acted on by ethylamine in the same way as 
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by ammonia and by methylamine with formation of corresponding 
products. The primary ethylamido-base, C3N;(SMe),"N HEt, crystallises 
from boiling dilute alcohol in lustrous needles melting at 114°, is ° 
sparingly soluble in boiling water, readily in cold alcohol ;‘it yields a 
platinochloride of the formula (C;H»N,S.)2,H,PtCl. The secondary 
ethylamido-base, C;N;(NHEt)."SMe, forms needles melting at 83—84°; 
its hydrochloride is crystalline, extremely soluble in water, less so in 
alcohol, and insoluble in ether; the nitrate is more sparingly soluble ; 
the oxalate forms slender, very soluble needles, whilst the sulphate 
does not crystallise. A platinochloride, aurochloride, and stanno- 
chloride have also been obtained. The tertiary ethylamido-base, 
triethylmelamine, C3;N;(NHEt);, can be obtained both from methyl 
thiocyanurate and from cyanuric chloride, and forms prisms melting 
at 73—74°. It is soluble in alcohol, ether, and benzene; the platino- 
chloride, (C,H,.N«)2,H.,PtCl, and aurochloride are described, and also 
a compound with silver nitrate, (CysHisNc)2,AgNO;. Triethylmel- 
amine is decomposed by hydrochloric acid at 150° into cyanuric acid 
and ethylamine. 

Hexethylmelamine, C;N;(NEt:);, is formed by the action of diethyl- 
amine on cyanuric chloride. The platinochloride, (C\;HyNe)2,H.PtCk, 
and aurochloride, C);HyN,,HAuCl,, are described. Hydrochloric acid 
at 150° decomposes the base into diethylamine and cyanuric acid. 

In order to show that the higher amines also react with methyl 
thiocyanurate, this latter substance was digested with alcoholic amy1- 
amine at 100°. The primary amylamido-base, C;N;(SMe).NHC,Hu, 
obtained, crystallises in clusters of silky needles melting at 96”. 
Hydrochloric acid decomposes it slowly at the ordinary temperature. 

Piperidine also reacts with methyl thiocyanurate. When the reac- 
tion takes place at 200°, the secondary base, C;N;(NC;Hw)."SMe, is ob- 
tained, and forms colourless crystals melting at 106—107°; its 
platinochloride has the formula (C,,H.3N;S)2,H,PtCl. If the reaction 
takes place at 250°, the tertiary base, tripiperidylmelamine, 


O3N3(NCsH)s, 


is produced, and crystallises in small needles melting at 213°; it dis- 
solves readily in acids, and yields a sparingly soluble platinochloride, 
(CisHaoN¢)2,H2PtCl. Hydrochloric acid decomposes the base at 150° 
into piperidine and cyanuric acid. 

Triphenylmelamine, C;N;(NHPh);, may be obtained by the action 
of aniline on methylthiocyanurate or cyanuric chloride, and hezxa- 
phenylmelamine, C3N;(N Phz);, may likewise be obtained from dipheny!- 
amine and cyanuric chloride. A. K. M. 


Alkyl Isomelamines derived from the Alkyl Cyanamides, 
and the Constitution of Melamine and of Cyanuric Acid. 
By A. W. Hormann (Ber., 18, beg the two formule, 

N-C(NH,) NH-C(NH) 
NH, C<y: :C(NH, >N and NH:C<yq. o(NH)>N4, which have 
been proposed for melamine, the former is the one which most simply 
explains the formation of melamines and of mercaptan by the action 


of ammonia or amines on methy! thiocyanurate, and of melamines and 
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hydrochloric acid from cyanuric chloride and ammonia or amines 
(see last Abstract). The second formula, on the other hand, would 
necessitate the assumption of complicated molecular changes; in the 
formation of the hexalkylmelamines by the action of a secondary 
amine, one alkyl group of the latter must be assumed to detach itself 
from one nitrogen-atom, and to attach itself to another, and the 


resulting hexalkylmelamine, NMe:C<NMocuNM. > Me, should 


be split up by the action of water into methyl cyanurate and methyl- 
amine; cyanuric acid and dimethylamine are, however, produced. 
The formation of the piperidine-derivative of melamine is met by 
similar difficulties if the imido-formula be taken as correct, whilst the 
amido-formula readily explains all the reactions. 

Alkylmelamines corresponding with an imido-melamine can, how- 
ever, be obtained, but these yield no cyanuric acid; they split up 
into ammonia and alkyl cyanurates. 

Trimethylisomelamine, C;N;Me;(NH) 3, has been previously men- 
tioned by the author (Ber., 3, 264) and by Baumann (Ber., 6, 1372). 
In order to obtain it, monomethylthiocarbamide is treated with dry 
mercuric oxide in absolute alcohol, the methylcyanamide first formed 
rapidly polymerising to trimethylisomelamine. This is very readily 
soluble in water and alcohol, insoluble in ether, the solution exhibit- 
ing a distinctly alkaline reaction. It crystallises in well-formed 
needles, melts at 179° and readily sublimes; the platinochloride, 
C.NeHy»,H.PtCl,, and aurochloride, C;N,Hi2,H,Au,Cls, are described. 


Hydrochloric acid at 100° decomposes the base into ammonia and 
methyl isocyanurate ; this decomposition takes place in stages, and the 
author has succeeded in isolating one of the two intermediate pro- 
ducts, namely, NH: C;N;Me,0,; it forms an aurochloride, 


C.,H,yN,O.,HAuCk, 


and a hydrochloride, C,H,N,O,,HCI. 

Triethylisomelamine, C;N,Et,(NH);, has also been previously 
mentioned (Hofmann, Ber., 1, 27). It forms stellate groups of 
needles, melts at 92°, and erystallises from water with 4 mols. H,O. 
Platino- and auro-chlorides are described. It is decomposed by acids 
in the same way as the trimethyl-derivative, and here again the one 
intermediate product, HN : C,;N;Et;O., can readily be isolated. 

In further support of the amido-nature of melamine, the author 
mentions its decomposition by water into ammonia and cyanuric acid, 


the constitution of which he indicates to be HO-C<N won >’: 


He points out that the formation of cyanuric acid from carbamide 
does not prove it to have the constitution coc tt OD> KE, as the 


constitution of carbamide has not been definitely established (compare 
this Journal, 1866, 161). There also appears to be little ground for 
the assumption of the iso-nature of cyanic acid. On the contrary, the 
formation of cyanates from potassium cyanide, the conversion of 
ummonium cyanate into carbamide, and of cyanic acid with the 
elements of water into ammonia and carbonic anhydride, run perfectly 
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parallel with the formation and behaviour of thiocyanic acid, the 
normal constitution of which is not doubted. The formation of alkyl 
isocyanurates from cyanuric acid may be accounted for by the fact 
that the normal ethers may be readily converted into the iso-ethers 
(Ber., 3, 272; Rec. Trav. Chim., 1,191). The production of cyanuric 
chloride from phosphorus pentachloride and cyanuric acid, and the 
re-formation of the latter by the action of water on the chloride 
(Annalen, 116, 357) also support the view that cyanuric acid contains 
hydroxyl-groups. Phosphorus pentachloride acts in the same way on 
the normal methyl] salt of cyanuric acid, with formation of methyl 
chloride, phosphorus oxytrichloride, and cyanuric chloride. Methyl 
isocyanurate, however, gives a very different reaction when heated 
with phosphorus pentachleride, hydrochloric acid, phosphorus tri- 
chloride, and trichioromethy] isocyanurate, 
N(CH,Cl):CO 
CO<N(OH,C!)-CO>N (CHC), 

being formed. A. K. M. 

Allyl-sulphuric Acid. By F. Szymanski (Annalen, 230, 43— 
50).—The preparation of allyl-sulphuric acid by the action of sul- 
pburic acid on allyl alcohol was first described by Cahours and Hof- 
mann (Annalen, 102, 293). Beilstein and Wiegand (Abstr., 1885, 740) 
have recently stated that allyl alcohol is completely carbonised by 
sulphuric acid. The author finds that this is not the case when the 
alcohol is slowly added to the acid. The best results are obtained 
when the acid is diluted with an equal volume of water. The barium 
salt has been previously described by Cahoars and Hofmann (loc. cit.). 
The strontium salt forms anhydrous, rhombic prisms soluble in water 
and in alcohol. The anhydrous calcium salt crystallises in quadratic 
plates. The copper salt crystallises in needles with 4 mols. H,0. 
It is soluble in water and alcohol. On saturating allyl-sulphurie acid 
with lead carbonate, a basic salt, (C;H;SO,)2Pb + PbO + 6H,0, is 
obtained, which is soluble in water. 

The magnesium salt, Mg(C,;H;SO,). + 4H,0, crystallises in trans- 
parent needles, soluble in water. The potassium, ammonium, and 
sodium salts are hygroscopic and soluble in water. The ferrous salt 


forms quadratic plates soluble in alcohol. It is hygroscopic. 
W. C. W. 


Methylene-derivatives. By L. Henry (Compt. rend., 101, 599— 
600).—Diethorymethane, CH,(OKt)., obtained by the action of diiodo- 
methane on sodium ethoxide, is a colourless, mobile, limpid liquid, with 
i pungent taste, and a peculiar agreeable odour quite different from 
that of acetal. It is only slightly solublein water, and quite insoluble 
in a concentrated solution of calcium chloride. It boils at 82—83° 
under a pressure of 760 mm.; sp. gr. at 16°7° compared with the water 
at the same temperature = 0°8275; vapour-density 3°44. 

Chlorebromomethane, CH,C1Br, obtained by the action of excess of 
bromine on chloriodomethane, is a mobile, colourless liquid with au 
agrevable ethereal odour and a sweetish, pungent taste. It is insolu- 
b'e in water, does not decompose when exposed to light, and boils at 
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68—69° under a pressure of 765 mm.; sp. gr. at 19° compared with 
water at the same temperature = 19907; vapour-density 4°43. 
Bromiodomethane, CH,BrI, is obtained by the action of a limited 
quantity of bromine, or better, of iodine chloride, on diiodomethane. It 
is a colourless liquid which becomes purple when exposed to light. It 
has an agreeable ethereal odour and asweetish, bitter taste, is insoluble 
in water, and boils at 138—140° under a pressure of 754 mm.; sp. gr. 
at 16°8° compared with water at the same temperature = 2°9262 ; 
vapour-density 7°65. C. H. B. 


Sulphates of some Carbohydrates. By M. Hoénie and S. 
Scuusert (Monatsh. Chem., 6, 708—749).—By the action of sulphuric 
acid on cellulose at different temperatures, varying from 7° to 40°, 
and subsequent treatment of tbe product with barium carbonate, salts 
were obtained which contained the same percentage of barium, but 
which possessed a greatly varying rotatory power ({a]; = — 3°65° to 
+ 72°99°). Further experiments made to ascertain the influence of 
the quantity of acid used, showed that salts varying in composition, 
but having the same rotatory power, can be formed. Prolonged 
action of sulphuric acid causes an increase of barium in the salt as 
well as an increase of rotatory power. When the action is allowed to 
take place at a low temperature the product contains salts varying 
more from one another than if the reaction takes place at a higher 
temperature. 

The following salts were separated :— 


CypH 9: (SO,Ba),, C,.H,,0,; ( SO,Ba);, Cy2H.0n(S O, Ba). 


They form white or yellowish-white, voluminous powders, with varying 
solubilities in water; the lead and calcium salts are similar. The 
hydrogen sulphates form white, amorphous, very hygroscopic com- 
pounds, which dissolve very readily in water ard in alcohol; they are 
insoluble in ether. The aqueous solution decomposes slowly at the 
ordinary temperature, more quickly when boiled, losing sulphuric acid. 

Anhydrous starch is acted on by sulphuric, acid in a similar way ; 
but the action is much slower than in the case of cellulose. The 
products have the same general formula, Con HjonO5n_2(SO;)2, as those 
obtained from cellulose, but turn polarised light to the right. 

When the hydrogen sulphates are boiled with alcohol, they lose all 
the sulphuric acid, leaving modified forms of cellulose and starch 
respectively. N. H. M. 


Organic Iodides of Nitrogen. By F. Rascuie (Annalen, 230, 
221—224).—Methylamine hydrochloride is completely converted into 
methyldiiodamine, NI,Me, when the theoretical quantity of iodine 
(dissolved in potassium iodide) is added to a solution of methylamine 
hydrochloride and sodium hydroxide: MeNH:;,HCl + 4I + 3NaOH = 
N Mel, + NaCl + 2Nal + 3H,0. 

Dimethyliodumine, N Me,], is obtained from dimethylamine by a similar 
reaction as a yellow precipitate. It is sparingly soluble in alcohol and 
ether. It soon decomposes and acquires a dark colour. A solution of 
potash changes the colour of the compound to greenish-yellow without 
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affecting its composition. Iododimethylamine and di-iodomethylamine 
decompose without exploding when they are touched by a hot body. 
Ethyldi-iodamine and diethyliodumie are obtained by similar 
reactions, in the form of brick-red and orange-coloured precipitates. 
hey rapidly decompose into iodoform and a dark blue “''c ~ 


Synthesis of a Ketone from Ginanthylidine. By A. M. Béuat 
(J. Pharm. [5], 11, 155—158).—Amyl methyl ketone, CsH"COMe, is 
obtained by dissolving cenanthylidine in sulphuric acid, diluting with 
water and distilling. It forms an oily liquid of pungent odour, boils 
at 147—148° under 759°2 mm. pressure, shows the property of a 
ketone, yielding a hydrogen sodium sulphite compound, &c., and on 
oxidation is converted into acetic and valeric acids. A. J. G. 


Action of Bromine in Alkaline Solution on Amides. By 
A. W. Hormann (Ber., 18, 2734—2741).—Chloracetamide is acted on 
by bromine in alkaline solution with formation of a compound, 
CH,Cl‘NH-CO-NH-C.H,C10. This substance melts at 180°, and is spar- 
ingly soluble ; it is decomposed by acids or alkalis into chloracetic and 
hydrochloric acids, carbonic anhydride, ammonia, and methaldehyde. 
Kthoxyacetamide, when treated with an alkaline solution of bromine, 
yields a compound, EtO-CH,-NH-CO-NH-C,H,0-OEt. It crystallises 
in colourless needles, which melt at 80°, and is decomposed by acids 
and alkalis into ethoxyacetic acid, alcohol, ammonia, and meth- 
aldehyde. 

When 1 mol. of phenylacetamide is acted on by 1 mol. bromine and 
4 mols. of a 5 per cent. solution of alkali, and then distilled in steam, 
much benzylamine is obtained together with some bromobenzylamine, 
which may be converted by the action of sodium amalgam into 
benzylamine. The yield is about 60 per cent. of the theoretical. 

Hydrocinnamamide is prepared by heating ammonium hydrocinna- 
mate for five hours at 220°; it forms small, thin needles, which melt 
at 105°. When treated with bromine in alkaline solution, and then 
distilled with steam, it yields a mixture of phenylethylamine and a 
bromine-derivative, C,sH,Br-NH., which boils at 252—254°. To obtain 
pure phenylethylamine the mixed product contained in the distillate 
is treated with sodium amalgam. The yield is about 30 per cent. 

N. H. M. 


Action of Ethyl Acetoacetate on the Amidines : Pyrimidines. 
By A. Pinner (Ber., 18, 2845—2852).—In order to test the general 
character of this reaction (Abstr., 1885, 158, 751), the author has 
tried to prepare the corresponding pyrimidines from various amidines, 
and he finds that, with the exception of formamidine, all the amidines 
experimented with are capable of yielding pyrimidines. When 
formamidine hydrochloride (25 grams) is treated with the calculated 
amount of ethyl acetvuacetate, a 10 per cent. solution of sodium 
carbonate added, and the whole allowed to remain several weeks, a 
substance is obtained which crystallises in long, broad, silky needles, 
melting at 70—71°, is readily soluble in the ordinary solvents, with 
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the exception of water, and has neither acid nor basic properties ; its 
composition indicates it to be ethyl cyanoacetoacetate, 


CH,-C(CN) : CH-COOEt. 


Acetamidine reacts readily with ethyl acetoacetate, yielding di- 


methylhydroxypyrimidine, OMe<y - (oH) > CH: this forms lustrous 


needles, melts at 192°, is readily soluble in water and alcohol, sparingly 
in ether and cold benzene. LHthylmethylhydroxypyrimidine, C;HN.O, 
obtained from propionamidine and ethyl] acetoacetate, forms slender, 
white needles, melting at 160°, and readily soluble in water and 
alcohol. The hydrochloride, C;HjN.,0,HCI, crystallises in thick 
prisms, melts at 240—246° with decomposition, is very readily 
soluble in water, and somewhat less so in alcohol. The platino- 
chloride forms thick, yellow prisms, melting at 236° with decom- 
position. 

Succinimidine reacts with ethyl acetoacetate with elimination of 
only one molecule of water and production of a compound, 


C,H,N,H,-C,H;0,. 


A description is given of some more derivatives of phenylmethyl- 
hydroxypyrimidine (loc. cit.). When a solution of silver nitrate is 
added to a hot aqueous or alcoholic solution of the pyrimidine, a 
clear solution is obtained, from which ammonia throws down a white, 
granular precipitate of the silver salt; it is extremely soluble in excess 
of ammonia and in nitric acid. On adding bromine to a solution of 
phenylmethylhydroxypyrimidine in chloroform, four atoms of the 
halogen are taken up with formation of the compound C,,H,N,OBr,, 
which crystallises in yellow, lustrous needles, melting at 245° with 
decomposition. It dissolves slowly with decomposition when boiled 
with alcohol, and on cooling, colourless, transparent needles of the 
composition C,,H,N,Br separate, melting at 260°. Phenylmethyl- 
hydroxypyrimidine is not acted on by nascent hydrogen, but may 
be reduced by distillation with zinc-dust: the phenylmethylpyri- 
midine, Cy;,HiN2, obtained, melts at 74—78°, and yields a platino- 
chloride, melting at 190° with decomposition. Chromic acid and 
alkaline potassium permanganate have little action on the hydroxy- 
compound, whilst acid permanganate oxidises it readily with produc- 
tion of benzamide. 

Attempts to reduce phenylmethylchloropyrimidine, C,,HgN.Cl (Abstr., 
1885, 159), by the action of sodium amalgam on its alcoholic solu- 
tion, yielded phemylmethylethozypyrimidine, C,,H,N,-OEt, which, how- 
ever, is more readily obtained by boiling the chloropyrimidine with 
sodium alcoholate. It forms thick, colourless, transparent prisms, 
melting at 30—31°, boils at 300—301°, is insoluble in water and 
alkalis, readily soluble in alcohol, ether, and acids. The hydro- 
chloride, C,,H,N,OEt, HCl + 2H,0, crystallises in slender, white, very 
soluble needles, and when dried melts at 148—149°; it breaks up at 
about 150° into phenylmethylhydroxypyrimidine and ethyl chloride. 
The platinochloride, (C,,H,N,OEt).,H,PtCl., melts at 197° with decom- 
position. The hydriodide, C,,H,N,OEt,HI(+ $H,0 ?) forms yellow 
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prisms or long needles, very sparingly soluble in cold, moderately 
soluble in hot water ; it melts at 143°5°. 
Phenylmethylpyrimidineanilide, C,,H;N;"NHPh, is obtained on heat- 
ing the chloropyrimidine with aniline. The hydrochloride forms 
small slender needles which blacken at 236°, and melt with decompo- 
sition at 240°. The free base melts at 150—153°, and its nitrate at 
85—87°. A. K. M. 


Condensation of Acetoacetates with Bibasic Acids. By 
R. Firtie (Ber., 18, 2526—2527).—Ethereal acetoacetates condense 
readily with bibasic acids with elimination of 2 mols. H,O. With 
succinic acid and ethyl acetoacetate, a crystalline compound, C\H,:0s, 
melting at 75°5—76°, is obtained. This is the monethy] salt of a 
bibasic acid, C,H,O;; the free acid is crystalline, melts at 199—200°, 
and loses carbonic anhydride at a slightly higher temperature. From 
ethyl acetoacetate and sodium pyrotartrate the monethyl salt of the 
homologous acid, C,H,»O;, which melts at 194°, is obtained. The 
investigation of these acids is proceeding. A. J. G. 


Condensation of Aldehydes with Bibasic Acids. By R. 
Firtie (Ber., 18, 2523—2525).—By the condensation of succinic acid 
with acetaldehyde, propaldehyde, isobutaldehyde, valeraldehyde, or 
cenanthaldehyde, a single lactonic acid is formed in each case, in 


accordance with the equation X‘CHO + COOH-CH,°CH.-COOH = 
O-CHX ~ (HCOOH; with pyrotartaric acid, on the other hand, 


<co-CH, 


two isomeric lactonic acids, 


O-CHX O——CHX 
<co-cH,> CMe COOH and <G0-CHMe >CH COOH, 
are obtained. Benzaldehyde and pyrotartaric acid give in addition to 
the acid described by Penfield a second isomeric acid melting at 
123°5°. These lactonic acids when heated lose carbonic anhydride, 
aud are converted mainly into monobasic acids, the isomeric lactones 
being obtained as bye-products. The constitution of these unsaturated 
acids is still uncertain, except in the case of the acid C,H Oz, 
derived from the lactonic acid prepared from propaldehyde and 
succinic acid, which has been shown to be identical with hydrosorbic 
acid. 
Salicylaldehyde and succinic aldehyde yield a dicoumarin, 


C,;H,CH ZCH’C,H 
<0— co S>COC<Kp9_*o >> 


very similar in chemical behaviour to coumarin. Anisaldehyde and 
succinic aldehyde yield two acids of the formule 

MeO-C,H,CH : CH:CH.-COOH and 

MeO-C,H,CH : CH:C(COOH) : CH:C,H,OMe 


respectively. No description is given of these substances. 


A. J. G. 
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Tartronic Acids. By A. Pinner (Ber., 18, 2852—2854).—The 
suthor finds that no better yield of this acid is obtained by saponi- 
fying trichlorolactic acid directly with baryta water, and he prefers 
to use the method previously given (Abstr., 1885, 759). Experiments 
in which other precipitants (in the place of barium chloride) were 
employed, gave unsatisfactory results. 

In the preparation of ethyl tartronate, only a part of the acid is 
converted into normal ethyl salt, some hydrogen ethyl-derivative 
being also probably formed. The normal salt boils at 222—225°, is 
readily decomposed by water, and is readily converted into the amide 
by the action of ammonia. 

The only secondary products produced in the preparation of 
tartronic acid, which the author has been able to confirm, are di- 
chloracetic acid, and a small quantity of oxalic acid. 

Tartronamide, CH‘OH(CONH,)2, forms six-sided scales, melting at 
195—196°, with decomposition. It is sparingly soluble in cold water, 
moderately in hot, and sparingly in alcohol. A. K. M. 


Malic Acids. By H.van’r Horr, jun. (Ber., 18, 2713—2714; com- 
pare Abstr., 1885, 1201).—Inactive malic acid from monobromo- 
succinic acid, prepared from fumaric acid and hydrobromic acid 
(identical with that examined by Anschiitz, ibid., p. 1049), and an 
inactive malic acid obtained by the action of soda and water on 
maleic acid, are shown by crystallographic measurements to be 
identical with Pasteur’s acid. N. H. M. 


Decomposition of Malic Acid obtained from Fumaric Acid. 
By G. J. W. Beemer (Rec. Trav. Chim., 4, 180—182).—It is usually 
stated that the inactive malic acid obtained from fumaric acid is a 
distinct modification, and cannot be decomposed into the levo- and 
dextro-acids. This is, however, not the case, as by the fractional 
crystallisation of its cinchonine salt, a malic acid is obtained, whose 
hydrogen ammonium salt shows a specific- rotary power identical with 
that of the corresponding salt of the natural acid (Ber., 13, 352). 

a. F. 

Constitution of Isosaccharic Acid. By H. Kitiani (Ber., 18, 
2514—2518).—In the author’s last paper on this subject (Abstr., 
1885, 744), the position of one of the hydroxyl-groups was still left 
unsettled; he now shows that the dihydroxypropenyltricarboxylic 
acid obtained by oxidising isosaccharic acid (loc. cit.) yields a dihy- 
droxyglutaric acid, not identical with the f-y-dibydroxy-acid ; this 
must therefore be the a-y-acid, 


COOH-CH(OH)-CH.-CH(OH)-COOH. 
From this isosaccharic acid must have the constitution 
COOH-C(OH)(CH,’OH)-CH,-CH(OH)-COOH. 


a-y-Dihydroxyglutaric acid is best obtained by heating dihydroxy- 
propenyltricarboxylic acid for four hours at 120°. It ecrystallises in 
colourless prisms, begins to soften at 106° with loss of water, and 
only fuses completely at a considerably higher temperature; it is 
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nearly insoluble in ether, readily soluble in alcohol and water. The 
calcium salt, C;H,0,Ca + 3H,0, forms white nodular crystals, sparingly 
soluble in water. 

B-y-Dihydroxyglutaric acid, COOH-CH,-CH(OH)-CH(OH)-COOH, 
is obtained by converting glutaconic acid, 


COOH-CH,’CH : CH:COOH, 


into dibromoglutaric acid, by treatment with bromine, and boiling the 
product in dilute solution for two hours and a half with calcium car- 
bonate. It crystallises in needles or six-sided plates, melts at 155— 
156°, and is sparingly soluble in alcohol, very readily soluble in water. 
It is further distinguished from the a-y-acid by the ready solubility 
of its calcium and cadmium salts. A. J. G. 


Oxidation of Benzene. By J. G. Hotper (Amer. Chem. J., 7, 
114—116).—When treated in the cold with manganese dioxide and sul- 
phuric acid, benzene yields carbonic anhydride and a small quantity 
of benzoic acid; neither formic nor phthalic acid could be detected. 
By gradually adding sulphuric acid to benzene and lead dioxide, a 
vigorous reaction occurs, and carbonic anhydride and benzoic acids 
are formed ; no succinic acid was observed. Potassium permanganate 
acts very slowly ; lead dioxide and boiling dilute nitric acid yield only 
oxalic acid; chromic acid yields only carbonic anhydride. H. B. 


Parachlorometanitrotoluene and its Reduction-products. 
By L. Garrermann and A. Katser (Ber., 18, 2599—2602).—This 
compound was prepared from metanitroparatoluidine hydrochloride 
by treatment with cuprous chloride and sodium nitrite. It crystallises 
in yellow needles, melts at 7° to a strongly refractive, golden-yellow 
oil, of sp. gr. 1°297 at 22° (water at 22° = 1), and boils at 260—261° 
under 745 mm. pressure. It seems to be identical with the a-nitro- 
compound obtained by Wroblewsky by the direct nitration of para- 
chlorotoluene. 

Parachlorometanitrotoluidine, CsH;MeCl-N Hy, obtained by reduction 
of the nitro-compound, crystallises in thin, colourless tables, melts at 
29—30°, and has an odour similar to that of naphthylamine. The 
hydrochloride crystallises in colourless needles, the sulphate in broad 
needles or plates; the acetyl compound crystallises in colourless 
needles, and melts at 96°. A. J. G. 


Action of Phenyl Cyanate on Polyhydric Alcohols. By H. 
Tesmer (Ber., 18, 2606—2610, compare Abstr., 1885, 774).—The 
author confirms the formula C;H,O(O-CO-NHPh),, previously given 
for the quinovide of phenylcarbamic acid. 

Quercyl pentaphenylearbamate, C,H,(O°CO-NHPh),, is prepared by 
heating quercite and phenyl cyanate in sealed tubes at 165° for two 
hours; it is an amorphous white mass, melts somewhere between 
120—140°, and is soluble in the ordinary solvents except light petro- 
leum. When heated with aqueous baryta at 150°, it is decomposed 
into aniline, quercite, and carbonic anhydride. 

Saccharyl phenylearbamate, CsH,0,(0‘CO-NHPh), + CONPh, pre- 
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pared in a similar manner from saccharin, crystallises in silky, inter- 
laced needles, melts at 230—240" with decomposition. It is sparingly 
soluble in benzene and alcohol, soluble in ether, readily soluble in 
aniline ; aqueous baryta at 160—170° converts it in aniline and 
barium carbonate and saccharate. 

Metasaccharyl phenylcarbamate, C,5H,0,(0-CO-NHPh); + CONPh, is 
obtained as an amorphous, white powder, which softens at 205°, melts 
about 210°, and is soluble in most solvents. With aqueous baryta, it 
yields aniline, and barium carbonate and metasaccharate. 

Isosaccharyl phenylcarbamate, C,H,O,(0‘CO-NHPh), + CONPh, 
also forms an amorphous, white powder, softens at 180°, and melts at 
181° ; with aqueous baryta, it is decomposed in the same manner as 
the preceding compounds. 

Quercetyl phenylcarbamate, C4H,,0,(0‘CO-NHPh), prepared by heat- 
ing quercetin and phenyl! cyanate at 160°, is a pale yellow, amorphous 
mass. It melts at 200—205°, and is insoluble in most solvents. 
Aqueous baryta at 170° decomposes it into quercetin, aniline, and 
barium carbonate. 

Flavopurpuryl phenylearbamate, C,4H,O;(O-CONHPh)., is prepared 
by heating flavopurpurin and phenyl cyanate at 165°; it crystallises in 
yellowish, microscopic plates, insoluble in most solvents; boiling 
aniline dissolves it, with formation of flavopurpurin and dipheny]- 
carbamide ; alkalis resolve it into flavopurpurin, aniline, and carbonic 


anhydride. A. J. G. 


Para- and Meta-phenylene Cyanate. By L. Garrermann and 
KF. Wrampecmeyer (Ber., 18, 2604—2606).—Paraphenylene cyanate, 
C,.H,(N:CO),, is prepared by the action of carbonyl chloride on 
paraphenylenediamine; it crystallises in white needles, melts at 91°, 
boils at 231° under 745 mm. pressure. It shows a close resemblance 
in reactions and properties to phenyl cyanate, giving paraphenylene- 
dicarbamide with ammonia, diphenylphenflenedicarbamide with ani- 
line, &c. When heated with absolute alcohol, it yields paraphenylene- 
urethane, C,H,(NH-COOEt)., which crystallises in colourless prisms, 
and melts at 193°. Paraphenylenecarbamide is also formed in the 
preparation of paraphenylene cyanate. 

Metaphenylene cyanate is prepared in similar manner to, and closely 
resembles the para-compound. A. J. G. 


Resorcinol-derivatives. By G. Errera (Gazzetta, 15, 261—274). 
—Trinitrodibenzoylresorcinol, NO.*C,.H(O-CO-C,HyNO,)., obtained by 
the action of nitric acid (sp. gr. 1°4) on dibenzoylresorcinol, is a 
yellow, amorphous substance, melting at 123— 124°, insoluble in water, 
sparingly soluble in alcohol, readily in benzene and chloroform. It is 
not decomposed by hydrochloric acid, but is saponified completely 
by alcoholic potash into nitroresorcinol, together with iso-dinitro- 
resorcinol and metanitrobenzoic acid, or the latter and benzoic acid, 
according to the conditions of the experiment. The nitroresorcinol 
and metanitrobenzoic acid can be separated by treatment with acetic 
chloride, or by the different solubility of the copper salts, or by the 
etherification of the acid. 
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Trinitrodibenzoylresorcinol is reduced by tim and hydrochloric acid 
to amidoresorcinol and amidobenzoic acid. 
Mononitrodibenzoylresorcinol, NO,C,;H,(OBz)., prepared either by 
the action of zinc-dust on a mixture of nitrosoresorcinol (1 mol.) 
with benzoic chloride (2 mols.), or by the nitration of dibenzoylresor- 
cinol bya mixture of nitric and sulphuric acids, crystallises in acicular 
needles, melting at 110°; on hydrolysis, it yields mononitroresorcinol 
and benzoic acid, and on reduction benzoic acid and amidoresor- 
cinol. 
Mononitromonobenzoylresorcinol, NO.Cs;H;(OH)-OBz, obtained by 
heating a mixture of nitroresorcinol and benzoic chloride in equi- 
molecular proportions, crystallises in pale-yellow needles. 
Mononitrodiacetylresorcinol, NOs*C,.H;(OAc),, from acetic chloride 
and nitroresorcinol, forms long lamellar colourless crystals, melting at 
90—9I°; it is converted by bromine into Weselsky’s. dibromonitro- 
resorcinol... V.  V. 


Fluoresceins from Maleic Acid. By R. Burcxnaror (Ber., 18, 
2864—2870).—This is a continuation of the work published by 
Lunge and Burckhardt (Abstr., 1884, 1340). 

Dimethylmaleinftuorescein, 0<¢'H (OMS) SO aa is formed 
when a solution of maleinfluorescein in methyl alcohol is boiled with 
alcoholic potash and methyl iodide, and crystallises in red needles. 
Unsuccessful attempts were made to obtain a bromine-derivative 
corresponding with eosin, but no definite product could be obtained. 
Maleinfluorescein reaets with acetic chloride, yielding a diacetyl-deriva- 
tive, CisHO,Aco, crystallising in yellowish-white needles, melting at 
157°; it is sparingly soluble in alcohol, readily im glacial acetic acid, 
and insoluble in water, chloroform, carbon bisulphide; and benzene. 


a-Naphtholmaleinfluorescein, << eee >C(CyH,-OH)., obtained on 


heating maleic anhydride (1 mol.) with anaphthol (2 mols.) and zine 
chloride at 160°, forms a violet powder, which yields a red solution 
with alcohol, the addition of ammonia producing an intense green-red 
fluorescence ; the solution changes on exposure to the air, becoming 
first violet, and then dirty brown. The compound is also soluble in 
ether, glacial acetic acid, chloroform, ethyl acetate, and methy] alcohol, 
but is insoluble in benzene and carbon bisulphide. It melts at 118— 
120°. A second compound, C,,H,90,, is formed simultaneously with 
the last substance by the union of maleic anhydride (1 mol.) with 
a-naphthol (1 mol.). It crystallises in small, hygroscopic needles 
melting at 90°, dissolves in the ordinary solvents with the exception 
of benzene, toluene, and carbon bisulphide ; also in hydrochloric acid, 
water, and ammonia. It forms a lead salt of the composition 
CxH.PbO,. 

8-Naphthol yielded no fluorescent product with maleic anhydride, 
the statement previously made (loc. cit.) referring to the employment 
of fumaric acid. The product of the latter reaction forms a yellow 
solution with alcohol, which exhibits an intense moss-green fluor- 
escence on the addition of ammouia. 
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The reactions of several other phenols with maleic anhydride have 
also been tested qualitatively. A. K. M. 


Chloro- and Bromo-derivatives of Phloroglucinol. By K. 
Hazora and R. Benen (Monatsh. Chem., 6, 702—707).—Hezabromo- 
phlorogiucinol dibromide, C,Br;(OBr);,Br2, is obtained together with 
phlorobromine when a solution of 10 grams of phloroglucinol in 
L litre of water (at 40°) is treated with 96 grams of bromine, added 
24 grams at a time. It dissolves very readily in chloroform, from 
which it orystallises in small, yellowish-white needles melting at 118°. 
Sulphurous acid converts it into tribromophloroglucinol melting at 
151°. When heated at 156°, it gives off a part of its bromine. 

Hezxahydrotrichlorophloroglucinol, C,H,Cl;0;+3H,0, is prepared from 
the above compound by the action of tin and hydrochloric acid ; it 
forms long, white crystals which melt at 125°. At 100° it loses its 
water of crystallisation. 

Trichlorophloroglucinol, C,<Cl;sH;0;+3H,0, is prepared by the action 
of chlorine on a solution-of phloroglucinol in glacial acetic acid. It 
softens when heated at 120°, and melts at 129°. At 100° it loses 
3 mols. of water. N. H. M. 


Thymolphosphoric Acids. By G. Discauzo ( Gazzetta, 15, 278— 
282).—Monothymolphosphonyl chloride, POCI,O-C;H;MePr, prepared 
by heating a mixture of phosphorus oxychloride and thymol in equi- 


molecular proportions, is a colourless, mobile liquid, boiling with slight 
decomposition at 280—285°. When heated with water, it is converted 
into the corresponding acid, PO(OH),°O-C,H;MePr, a thick, oily liquid, 
sparingly soluble in water, soluble in alkalis, decomposed completely 
on distillation into thymol and metaphosphoric acid. Its barium salt 
crystallises in prismatic lamine. 

Dithymolphosphonyl chloride, POC](OC,H;MePr),, prepared from a 
mixture of thymol (2 mols.) with phosphorus oxychloride (1 mol.), is a 
colourless, fluorescent liquid, boiling at 330—340°, under a pressure of 
320 mm. It is decomposed by water, forming dithymolphosphoric acid, 
PO(OH)(O-C,H;MePr),. This substance is insoluble in water; its 
barium salt crystallises with 5H,O in delicate, colourless needles. 

¥. & V- 


Nitration of Parabromaniline. By H. Hacer (Ber., 18, 2578). 
—When parabromaniline is nitrated, the bromine-atom is displaced 
and picramide (trinitraniline) formed. A. J. G. 


Action of Isbutyric Acid on Aniline. By F. L. Barpwett (Amer. 
Chem. J.,'7, 116—118).—Aniline and isobutyric acid do not react with 
each other until zinc chloride is added, when isobutyranilide is 
formed; the yield is increased by heating the mixture. It crystal- 
lises in colourless prisms and melts at 102°5°. By the action of 
bromine-vapour on the aqueous solution, a yellow precipitate is formed, 
which when treated in alcoholic solution with charcoal yields colour- 
less needles of parabromisobutyranilide, C§H,Br-NHC,H,O; it melts at 
128°, and when heated with aqueous hydrochloric acid yields para- 
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bromaniline; treated with nitric and sulphuric acids it yields para- 
bromorthonitraniline. H. B. 


Metadinitroazoxybenzene and Orthazoxytoluene. By H. 
Kuincer and H. Pirscnke (Ber., 18, 2551—2556).—Metadinitroazoxy- 
benzene, NO,"C,H,N.0°C,H,NO.,, is obtained by treating metadinitro- 
benzene with a small quantity of sodium methoxide dissolved in 
methyl alcohol. It crystallises in long, straw-yellow needles, melts at 
141—142°, is sparingly soluble in alcohol, somewhat more soluble in 
ether and carbon bisulphide, moderately soluble in benzene and toluene. 

Metadinitrohydroxyazobenzene, NO.CsHyN.°C,H;(OH)-NO,, is ob- 
tained by heating a solution of the azoxy-compound in sulphuric acid 
at 140°; it forms a yellowish-brown, indistinctly crystalline mass, and 
melts at 172—173°. It dissolves in dilute alkalis with yellowish-red 
colour. The silver salt, C,,.H,N,O,OAg, is obtained as a red, crystalline 
precipitate. 

Orthazoxy toluene, CsH,Me*-N,0°C,H,Me, is prepared by the action of 
sodium methoxide on orthconitrotoluene; it crystallises in yellow, 
monosymmetric tables or needles, a : b = 0°84158:1; 8 = 68° 37'; 
observed faces, OP, cokco, coP; melts at 59—60°, and explodes 
when more strongly heated. When distilled with iron, it yields orth- 
azotoluene together with a little orthotoluidine. When heated with 
sulphuric acid, it undergoes a peculiar decomposition, much orthazo- 
toluene being formed (44—48 per cent.) together with amorphous 
substances. A. J. G. 


Methylene-Blue Group. By A. Bernrusen (Annalen, 230, 73 
—211).—A considerable portion of this research has already appeared 
in this Journal (Abstr., 1883, 916; 1884, 595, 1156; 1885, 259). 


Leucothionine or diamidothiodiphenylamine, 


CeH3(NH2), ¢ : , 2B 4312426 
NH<(.H,(NH,)> > [NH,: NH: NH,:S=4:1: 4: 6], 
is formed by the action of tin and hydrochloric acid on a-dinitro- 
diphenylamine sulphoxide. Under similar treatment, A-dinitro- 


diphenylamine sulphoxide, NH< (tr to) > 80, yields leuco-isothio- 


nine, CsHi<poz>CsHa(NH)s- On oxidation with ferric chloride, 


H 
C.H,(NH,) 
isothionine, NHC »s, is produced. It is a dark, crystal- 
N-C, "ee 
line powder, sparingly soluble in water and freely soluble in alcohol, 
yielding violet-red solutions. It dissolves sparingly in warm benzene, 
forming an orange-coloured liquid. The hydrochloride, C,H »N,S,2HCI, 
is freely soluble in water and alcohol. The aqueous solution is violet- 
red, and dyes silk amethyst. The addition of strong hydrochloric 
acid does not turn the solution blue, as is the case with thionine. The 
salt dissolves in strong sulphuric acid with violet coloration. 
The composition of methylene-blue was ascertained from the © 
analysis of the hydriodide, C,H N;SI, and the hydrochloride, 
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C,.H,.N;,SCl.+ 3H,O. The aqueous solution of the free base (tetra- 
methylthionine hydroxide) is obtained by treating a dilute solution of 
the hydriodide with freshly precipitated silver oxide. On evaporat- 
ing the solution in a vacuum over sulphuric acid at the ordinary tem- 
perature, the'free base remains as a dark, amorphous mass. It dis- 
solves freely in:alcohol and in water. The preparation and properties 
of leucomethylene-blue (formerly called methylene-white) have been 
already described (Abstr., 1883, 916). Pentamethylleucothionine- 
dimethiodide, CyH»N;8,2Mel, is formed by the action of methyl 
iodide and methyl} alcohol on leucomethylene blue at 110°. The com- 
pound is soluble in hot water, but insoluble in ether. It is decom- 
posed by moist-oxide of silver, yielding the ammonium base, 


C.H,(NMejOH) 
NM:<6.H,(NMe,OH)> > 


On ewaporating the alkaline liquid, the base remains as a brittle, 
amorphous mass, soluble in alcohol and in water. It is decomposed 
by heat, yielding methyl alcohol and pentamethylleucothionine. The 
constitution of leucomethylene-blue, or tetramethylparadiamidothio- 
dipbenylamine is proved to be 


C.H;-NMe, o_o 
NH<6H.NMe,> > [NH: NMe, = 1: 4], 
by the fact that it yields on methylation the same pentamethylleuco- 
thioninedimethylammonium iodide, which is obtained from leuco- 
thionine. The free base of methylene-blue is represented by the 
C,H,_———_S 
formula HO-NMeX | S. 
N-C,H,(NMe)” 

Methylene-red is obtained as a bye-product in the preparation of 
methylene-blue. It is contained in the mother-liquor from which the 
methylene-blue has been precipitated. The pure compound is 
deposited from alcohol im glistening green prisms, soluble in water. 
The aqueous and alcoholic solutions exhibit a purple colour, which 
disappears on the addition of an alkali. The colour does not re- 
appear on acidification. A blue colour is produced by oxidation. 
Reducing agents also destroy the purple colour, and in this case sul- 
phuretted hydrogen is liberated. The hydrochloride of methylene- 
red has the composition C,.HisN,8,,2HCl. On the addition of am- 
monia to methylene-red, a yellow-coloured base is precipitated. It 
is soluble in alcohol and in ether. It is precipitated from the alcoholic 
solution by water. 

When methylene-blue is treated with a dilute solution of an alkali, 
a mixture of methylene-violet, methylene-azure, leacomethylene-blue, 
and other leuco-products is formed. Methylene-violet is best ob- 
tained in the pure state by decomposing methylene hydriodide with 
silver oxide, and boiling the aqueous solution of the base for several 
hours. The solution deposits crystals of pure methylene-violet, and 
the mother-liquor contains methylene-azure. The precipitate of 
silver iodide is mixed with a considerable quantity of leuco-bases. 
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C;,H;————_S 
| » is de- 
N-C,H;(NMe.) 


posited from alcohol in long needles, soluble in chloroform and 
sparingly soluble in hot water. The solutions have a red or violet- 
red colour and are fluorescent. The hydrochloride, C,.H,,N,SO,HCI, 
crystallises in long needles of a dark green colour. It is insoluble in 
cold dilute hydrochloric acid. The aqueous solution dyes wool or 
silk violet. The iodide and chromate are very slightly soluble in hot 
water; in other respects, they resemble the corresponding salts of 
methylene-blue. Leucomethylene-violet is deposited from alcohol in 
white plates or scales. The solution in acids is stable, but the solu- 
tion in alkalis absorbs oxygen with great avidity, and deposits 
methylene-violet. The hydrochloride is crystalline. In order to 
obtain methylene-azure in a state of purity, the mother-liquor from 
which the methylene-violet has been deposited is treated with an alka- 
line solution of stannous chloride. The liquid is mixed with half its 
volume of alcohol, and left for some time in a closed vessel. The 
leuco-azure which is deposited as a crystalline mass is washed, dissolved 
in dilute hydrochloric acid, and oxidised by ferric chloride. On the 
addition of common salt, methylene-azure is precipitated. It is dis- 
solved in water, reprecipitated and converted into the hydriodide. 
This salt is more soluble in water than methylene-blue hydriodide, 
which it closely resembles. The hydrochloride is also very soluble 
in water. The solution dyes silk blue. The hydrochloride dissolves 
in strong hydrochloric acid with a blue coloration, and in strong 
sulphuric acid with a green colour. It is decomposed by boiling with 
a strong solution of potassium hydroxide, with formation of dimethyl- 
amine. 

The preparation of oxythiodiphenylimide and hydroxythiodiphenyl- 
amine has been already described (Abstr., 1885, 260). The constitution 
of these compounds may be represented by the formule— 


C,H,;'S 
0¢ | ; 
N'C,H; 


Silk immersed in an alkaline solution of the latter compound is dyed 
crushed strawberry. 


Methylene-violet or dimethylthionoline, O 


» and OH. <p> Cy OH. 


C,H; —-—S 
Thionol or diorythiodiphenylimide, o¢ | » is prepared by 
N-C,H;,(OH) 
treating thiodiphenylamine with sulphuric acid diluted with one-fifth its 
weight of water at 160° for 24 hours. The product of the reaction 
is poured into water, mixed with excess of sodium hydroxide, and 
filtered. On the addition of hydrochloric acid to the hot filtrate, 
thionol hydrochloride is deposited in glistening green crystals. 

The free base is insoluble in cold water, but dissolves freely in acids. 
It is deposited from glacial acetic acid in plates. The alcoholic solu- 
tion is of a purple colour, and the solution in strong sulphuric acid is 
blue. The sulphate, 2C,,H;NSO,,H,SO,, forms green needles. The 
barium salt, C,,H;NSO;Ba, crystallises in plates exhibiting a green 
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lustre. Silk immersed in a solution of thionol in potassium car- 
bonate acquires a violet colour which turns red on exposure to the 
air. Thionol is formed in small quantities by the continued action of 
' alkalis on methylene-blue ; it is also a product of the action of alkalis, 
or of strong sulphuric acid on thionine. 

Leucothionol, NH< CoH,(OH) >S, is formed by treating an am- 

, C,H,(OH)7?”” y 8 

moniacal solution of thionol with zinc-dust. It is deposited from its 
ethereal solution as a crystalline, colourless mass. On treatment with 
acetic anhydride, it yields a triacetyl derivative. 


: C.H; 8. 
ip Thionoline, OC | » is formed by adding ferric chloride 
h* NN-C,H3(N'H,) 
to amidophenol which has been saturated with sulphuretted hy- 
1 drogen. It is also produced by the prolonged boiling of thionine in 
water, NC,,.H,.S(NH,)NH + H,0 = NC,,H,S(NH.)O + NH. 
Thionoline dissolves in hot alcohol, forming a purple solution; the 
C.H;( NH.) 


leuco-compound, NH< O.H,(OH) >S, is soluble in acids and in alkalis. 
6443 ‘~ 


The nitrate, sulphate, and hydrochloride of thionoline crystallise in 
needles. Strong sulphuric acid dissolves thionoline, forming a blue 
| solution. Methylene-violet is dimethylthionoline. Ww. Cc. W. 

| 


Benzyl Compounds. By O. Boremann (Chem. Centr., 1885, 
456—458).—This communication contains an account of several 
' metabenzyl compounds, prepared from metanitrobenzyl alcohol, some 
| of which have already been described (Abstr., 1883, 1121). 
ik Primary metanitrobenzylamine, NO.*C,H,yCH."NH., is formed by 
| treating metanitrobenzyl chloride with alcoholic ammonia; it is a 
hi yellowish oil, absorbs carbonic anhydride from the air, forming a solid 
salt, and yields a sparingly soluble oxalate and platinochloride. The 
iF secondary amine, NH(NO,°C,H,CH,),, formed with the primary, crystal- 
ie lises in yellowish, rhombic leaflets, melting at 87°; its hydrochloride 
i and platinochloride are both sparingly soluble salts. When reduced 
) by tin and hydrochloric acid, it forms an amido-compound, the bydro- 
chloride of which crystallises from concentrated hydrochloric acid in 
| long, reddish needles, having the composition N(NH,°C,H,°CH,).,5HCL. 
I) The base crystallises in prisms melting at 86—87°. 
iy Lertiary metanitrobenzylamine, N(NO.C,;HyCH:);, is formed by 
i} digesting metanitrobenzy! chloride with aqueous ammonia; it crystal- 
6 lises in monoclinic prisms, melts at 162°, is soluble in glacial acetic acid 
and benzene, but only sparingly in alcohol, is insoluble in ether, and 
does not unite with hydrochloric acid. When reduced with tin and 
i hydrochloric acid, it yields the tertiary amido-compound, which 
; cerystallises in colourless needles, melts at 142°, and forms a sparingly 
soluble platinochloride. 
Amidobenzyl chloride is very unstable and is formed by the 
reduction of the nitro-compound with tin and hydrochloric acid. 
Metanitrodibenzylmethylamine, NMe(NO,°C,H,yCH,)2, is formed by 

acting on nitrobenzyl chloride with an aqueous solution of methyl- 
amine; it melts at 81°. By the action of dimethylamine, metanitro- 


=. eee 
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henzyldimethylamine, NO.*C,H,CH,"N Me,, is formed ; it is a yellowish 
oil, and forms a well-defined platinochloride. 

Metanitrobenzylphenylamine, NO,C;H,CH,,NHPh, is formed by the 
action of aniline on nitrobenzyl chloride; it crystallises in long, 
orange-red needles, melting at 86°; its hydrochloride forms white 
leaflets, is an unstable compound, and does not form a platinochloride. 
When reduced by fin and hydrochloric acid, this base forms metamido- 
benzylphenylamine, NH,-C,HyCH2NHPh, melting at 67°. 

Metanitrobenzaldehyde, when treated with concentrated sodium 
hydroxide, yields meta-azoxybenzoic acid, aman x” ™ 

Ethylortholuidines. By R. L. Cuase (Amer. Chem. J., 7, 118— 
120).—These compounds have been prepared by Reinhardt and Staedel 
(Abstr., 1883, 57%). Ethylortholuidine, formed from ethyl iodide and 
orthotoluidine, boils at 204—206°; its salts are exceedingly soluble 
in water; the chloride, platinochloride, iodide, acetyl- and nitroso- 
compounds are mentioned. 

Diethylorthotoluidine was prepared from the monethyl]-derivative 
and ethyl iodide, it boils between 203—208° ; the hydriodide crystal- 
lises well from water, it contains 1 mol. H,0. H. B. 


Consecutive Orthoxylidine and Orthoxylenol. By A. Téa. 
(Ber., 18, 2561—2562).— Mononitrodibromortho-xylene, CsHMe,Br,"NO, 
|Me.: Br: NO, = 1:2:3:4:5], is obtained together with the 
dinitro-compound by adding 4, 5 dibromortho-xylene to cold fuming 
nitric acid. It crystallises in colourless needles, and melts at 141°. 
Dinitrodibromortho-xylene, C;§Me,Br.(NO,),, crystallises in small needles, 
and melts at about 250°. 

Dibromortho-aylidine, C;HMe.Br,"NH2, is prepared from the mono- 
nitro-derivative by heating it with iron and acetic acid. It crystallises 
in colourless needles, melts at 103°, distils with steam, is readily 
soluble in alcohol, ether, and glacial acetic acid, and does not yield 
salts with acids. The bromine is, to a great extent, removed by long 
treatment with tin and hydrochloric acid, but complete replacement 
can only be effected by the action of sodium amalyam on a warm 
alcoholic solution. 

Ortho-xylidine, C[H;Me,"N H, [Me : Me: NH, = 1 : 2: 3], so obtained, 
is a colourless oil, which turns brown on long exposure to air, does 
not solidify at — 15°, and boils at 221—222°. The hydrochloride, 
UcH;Me,"N H,,HCl + H,0, crystallises in large, lustrous tables, and 
sublimes readily; the nitrate and sulphate are also described. 
Acetxylide, CsHsMe,-NH Ac, crystallises in long, slender needles, and 
melts at 131°. 

Urtho-wylenol, C;H;Me.,OH [Me,: OH = 1: 2: 3], prepared in the 
usual way from the xylidine, crystallises in very long, slender needles, 
melts at 75°, boils at 218°, and yields a blue coloration with ferric 
chloride in aqueous solution. The tribromo-derivative, CsMe.Br,-OH, 
crystallises in slender needles, and melts at 184°. A. J. G. 


Paraxylidine. By E. Né.tine, O. Wirt, and S. Foret (Ber., 18, 
2664—2668).—Crude xylidine was found to contain about 25 per cent. 


538 ABSTRACTS OF CHEMICAL PAPERS. 


of paraxylidine boiling at 215° under 739 mm. pressure. Sp. gr. = 0°980 
(water at 15° = 1). Nitraceto-xylide, melting at 166°, is obtained by 
nitrating the acetyl-derivative; it yields a nitro-xylidine which melts 
at 142°, and crystallises from benzene in brownish-yellow, lustrous 
crystals, readily soluble in alcohol and ether. When nitro-xylidine is 
reduced rylenediamine is formed; this crystallises from benzene in 
small white needles melting at 146°5—147°, which, when oxidised, 
yield paraxyloquinone. 

Ethyl nitrite acts on nitro-xylidine with formation of the ethyl salt 
of nitroparaxylenol; it is a yellow substance melting at 85°. 

N. H. M. 

The Six Isomeric Xylidines. By E. Né.tine and S. Foret 
(Ber., 18, 2668—2681).—A description of these compounds and some 
derivatives is given. When consecutive ortho-xylidine is oxidised it 
yields ortho-xyloquinone, CsH,Me,0, [Me,: 0. = 1:2:3:6]. This 
compound sublimes in yellow needles which melt at 55°; it is rather 
readily soluble in alcohol, ether, &c. It is reduced by sulphurous 
acid to the qguinol, a white substance, melting at 221°. Ortho-xylenol 
[Me,: OH = 1: 2:3], is obtained from the diazo-derivative of the 
base; it crystallises from water in white needles, melts at 73°, and 
sublimes unchanged. The aqueous solution acquires a pale-violet 
colour when treated with ferric chloride. 

Metaxylylquinone, CeH,Me,O0, [ Me, : O. = 1:3: 2: 5] is prepared 
by oxidising metaxylidine ; it forms splendid, yellow needles which 
melt at 73°. The corresponding quinol forms white needles melting 
at 149°. When symmetrical metaxylidine is nitrated, a nitro-derivative 
[Me,: NH,: NO. =1:3:5:4] melting at 54° is formed; this, 
when reduced, yields metaxyleneorthodiamine, melting at 77°. 

When the hydrochlorides of the xylidines are heated with methyl 
alcohol at 300—320°, amidotrimethylbenzenes are formed. Consecutive 
ortho-xylidine yields a liquid amidotrimethylbenzene boiling at 240°; 
the acetyl-derivative melts at 180°. Symmetrical metaxylidine yielded 
a crystalline isocumidine which melts at 67—68°, and boils at 245° 
(uncorr.) ; the acetyl-derivative melts at 163—164° ; the cumenol melts 


at 98—99°. N. H. M. 


Amidoazo-derivatives of the Three Xylenes. By E. Né.rine 
and S. Fore. (Ber., 18, 2681—2686). — Amidoazometazylene, 
C,H; Me,"N."C,H,Me,."N H, [ Me: Me: N.: Me: NH,: Me = 4: 2:1:2:3:4], 
is prepared by the action of 69 grams of a 20—25 per cent. solution 
of sodium nitrite on a well-cooled mixture of 121 grams meta- 
xylidine and 157 grams metaxylidine hydrochloride. The product is 
extracted with ether, and the residue left on evaporating the ether is 
warmed with 120 grams of metaxylidine and 10—15 grams of meta- 
xylidine hydrochloride at about 50°. It is then boiled with dilute 
hydrochloric acid, and the sparingly soluble hydrochloride thus 
obtained is washed with water, alcohol, and ether. The base is 
liberated by means of ammonia and crystallised from alcohol or 
benzene. It forms orange-yellow plates which melt at 78°, is almost 
insoluble in water, readily soluble in hot alcohol and in benzene. The 
hydrochloride forms a bright yellow crystalline powder; its alcoholic 
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solution is green. When reduced, it yields a diamine melting at 
77—78°. 

Amido-azometaxylene, [Me:Me:N,:Me: Me: NH, = 6:2:1:3:5:4], 
crystallises in yellow plates melting at 77°5°; it dissolves readily in 
alcohol and in benzene. The alcoholic solution of the hydrochloride 
is red. 

Amido-azometaxy lene, [N,: Me: Me: NH, = 1: 2:6: 4], crystal- 
lises from alcohol in yellow plates melting at 95°. The solution of 
the hydrochloride in phenol is violet. 

Amido-azortho-aylene,[Me:Me:N.: Me: Me: NH, =3:2:1:2:3:4], 
forms yellow plates, and melts at 110°5°. 

Amido-azortho-aylene, [Me: Me: N,: Me: Me: NH, =6:3:1:4:5: 2], 
forms yellow plates melting at 179°; it is sparingly soluble in alcohol. 
The solution of the hydrochloride in phenol is green. 

Amido-azoparazylene, [Me: Me: N,: Me: Me: NH, =5:2:1:3:6:4], 
crystallises from alcohol in red plates melting at 150°. The hydro- 
chloride is red; its solution in phenol is violet-red. When the base is 
reduced, a diamine melting at 146°5—147° is formed. 

Experiments made by the authors show that the amidoazoxylene 
described by Nietzki (Abstr., 1880, 552) is a mixed amidoazo-metapara- 
aylene [Me : Me: N,: Me: Me: NH, = 4:2:1:3:6: 403 it melts 
at 110—111°. . H. M. 


Azo-derivatives of Carvacrol. By G. Mazzara (Gazzetta, 15, 
305—315).—In continuation of experiments on the azo-derivatives of 
thymol and carvacrol (Abstr., 1885, 904 and 1132), the author 
describes the preparation of an azo-compound by heating 1 mol. of 
bidiazotriphenylmethane with 2 mols. carvacrol dissolved in potash. 
There is thus formed a purplish-red, amorphous substance, carvacrol- 
bidiazotriphenylmethane, to which is ascribed the composition 
[OH-C,H.MePh:N,°C,HyCHPh-C,HyN2,C,H.MePh],0. It melts at 
130°, and is soluble in ether and chloroform ; its potassium-derivative 
is a red precipitate; when heated with bidiazobenzene it is converted 
into a red crystalline substance, the composition of which has not yet 
been definitely established. V. H. V. 


Derivatives of Diphenylurethane. By H. Hacer (Ber., 18, 
2573—2577).—Diphenylurethane is best obtained by heating diphenyl- 
amine with ethyl chlorocarbonate. 

Di-orthonitrophenylurethane, (NO.C,H,)2N-COOEt, is obtained 
together with the para-compound by adding diphenylurethane to nitric 
acid of sp. gr. 1°44, and pouring the solution into much water; the mix- 
ture is separated by treatment with a little hot benzene, from which the 
para-compound crystallises on cooling. The ortho-compound forms a 
brown syrupy mass readily soluble in alcohol, and seems to be miscible 
in all proportions with benzene. Potash converts it into orthonitrodi- 
phenylamine. When heated alone, it yields a mixture of products from 
which a colourless liquid, boiling at 141—143° and of the formula 
C,H»O, was isolated. This is insoluble in water, readily soluble in 
ether, and unites with bromine to form a yellow liquid, yielding on 
distillation an oil which gives a nitro-derivative melting at 181—182°. 
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Di-paranitrophenylurethane crystallises in yellow needles, melts at 
133—134°, is readily soluble in benzene, sparingly in alcohol, and 
yields paranitrodiphenylamine when boiled with potash. 

Di-paramidophenylurethane, (NH2*C.H,),.N-COOEt + H,0, is pre- 
pared by reducing the nitro-compound with tin and hydrochloric 
acid; it crystallises in violet needles, and melts at 101° with decom- 
position. When treated with benzoic chloride, it yields a benzoyl- 
derivative, (NHBz-C,H,),N-COOEt, crystallising in flesh-coloured 
needles and melting at 210°; this is not identical with the substance 
to which the author had previously and erroneously assigned this 
formula (Abstr., 1885, 150). 

Hexabromodiphen ylurethane, (C;H.Br;).N*COOEt, is obtained by the 
action of bromine on solutions of diphenylurethane ; it crystallises in 
long, greenish-brown needles, and melts at 184°. When treated with 
nitric acid, it yields a nitro-compound crystallising in yellowish-brown 
needles, and melting at about 245° with decomposition. <A. J. G. 


New Synthesis of Vanillin. By M. Utricu (Ber., 18, 2571— 
2573).—In 1881, Meister, Lucius, and Briining patented a method 
for obtaining three isomeric mononitrometamethoxybenzaldehydes. 
Tiemann (Abstr., 1883, 189) and Schnell (Ber., 17, 1381) have stated 
that this method yields not mononitro-, but two dinitro-derivatives ; 
the author, however, finds that when metamethoxybenzaldehyde is 
nitrated according to. the directions of the patent, the three mono- 
nitro-derivatives are formed. 

The main product of the reaction is a-nitro-metamethowybenzalde- 
hyde ; it crystallises in thick, yellow prisms, and melts at 107°. B-nitro- 
metamethoay benzaldehyde is formed in small quantity ; it crystallises in 
needles, and melts at 82—83°. As both these acids give the indigo 
reaction, they must be the two ortho-nitro-compounds [COH : Me: NO, 
= 1:3:2and1:3:6]; there is no evidence as to which is which. 
The third nitro-compound crystallises in cauliflower-like masses inter- 
spersed with prisms, melts at 97°, and does not give the indigo 
reaction; it has the constitution [COH : Me: NO, = 1:3: 5]. 

Puranitromethoaybenzaldehyde, |{COH : Me: NO, = 1:3: 4], is ob- 
tained as follows: methyl metamethoxycinnamate is nitrated at 0° 
with nitric acid of sp. gr. 1°46, and the paranitro-methyl salt 
separated by crystallisation from the product, when it is obtained 
in flat, white needles melting at 163°. The free paranitro-acid 
prepared from the methy] salt is then oxidised with aqueous potassium 
permanganate, by which means it is converted into paranitromethoxy- 
benzaldehyde. This crystallises in hair-like needles, melts at 62°, 
and is soluble in water, alcohol, and benzene. When treated with 
acetone and soda, it yields a colourless solution from which after a 
time colourless needles melting at 84° separate. By replacing the 
nitro-group by hydroxyl, vanillin is obtained. A. J. G. 


Paramidacetophenone, Orthamidometacetyltoluene, and 
some of their Derivatives. By J. Kuinert (Ber., 18, 2687— 
2706).—Paramidacetophenone is best prepared by boiling a mixture 
of 2 parts aniline, 3 parts zine chloride, and 5 parts acetic anhydride 
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for five hours; the product is boiled with hydrochloric acid and 
treated with sufficient soda solution to precipitate and redissolve 
the zinc hydroxide. A brown oil then appears, which is sepa- 
rated and distilled with steam to expel aniline. The residue 
is extracted several times with boiling water, and the united 
extracts evaporated down; on cooling the amide separates. The 
yield is 5}0—60 per cent. of the weight of aniline used. Several salts 
are described. Acetylamidacetophenone, COMe’C,H,:NHAc, forms 
small white needles which melt at 166—167° ; it is readily soluble in 
hot water and in alcohol. Hydroxyacetophenone, COMe‘C,HyOH 
= 1:4, is prepared by acting with sodium nitrite on a well-cooled 
solution of the base in dilute hydrochloric acid, and then slowly 
heating the product with water until it boils. The phenol is 
extracted with ether. It forms white needles melting at 107°, readily 
soluble in hot water, alcohol, and ether. When the aqueous solution 
is treated with ferric chloride, it acquires a dark-brown colour. 
Iodoacetophenone, C;H,I-COMe, is prepared from the amide by means 
of the diazo-chloride; it crystallises in white plates which have an 
agreeable odour and melt at 79°. It dissolves readily in alcohol and 
ether. When oxidised, it yields pariodobenzoic acid. Dimethylamid- 
acetophenone, COMe:C,H,yNMez, is obtained by the action of methyl 
iodide on amidacetophenone, and forms yellowish plates melting at 
58—59°. It is readily soluble in alcohol, ether, and hot water. 

Acetophenoneazonaphthol, COMe’C,H,N : N-C,H,OH, is prepared 
by the action of the sodium compound of #-naphthol on the diazo- 
chloride obtained from amidacetophenone. It forms groups of slender, 
red needles with a slightly green metallic lustre, insoluble in water, 
sparingly soluble in ether, readily in alcohol. Dilute alkali dissolves 
it readily, with formation of a dark-red solution. 

Orthamidometacetotoluene, [COMe : Me: NH, = 5:1: 2], is pre- 
pared from toluidine in a manner similar to amidacetophenone as 
described above. In appearance it is very similar to amidacetophenone ; 
it melts at 102°, and boils at 280—284°. It dissolves readily in hot 
water, alcohol, ether, and dilute alkali, and is almost insoluble in light 
petroleum and benzene. Several salts are described; they resemble 
the salts of amidacetophenone. 
144° ; it is readily soluble in warm water and in alcohol. 

Acetocresol, COMe’C;H,-OH, is prepared similarly to hydroxy- 
acetophenone; it crystallises in reddish prisms melting at 104°, 
readily soluble in alcohol, ether, and hot water. When treated with 
ferric chloride, it gives a yellowish-brown coloration. 

Dimethylamido-acetotolwene, COMe-C,H,NMe,, crystallises in groups 
of flat prisms melting at 95°; it is readily soluble in alcohol, ether, 
and hot water, almost insoluble in light petroleum. 

Acetyliodotoluene, COMe:C,;H,I, is prepared by the action of 
hydriodic acid on the corresponding diazo-chloride; it forms a 
yellowish crystalline mass melting at 39°, very readily soluble in 
alcohol and ether, sparingly soluble in light petroleum, benzene, and 
hot water. When oxidised, it yields ioduphthalic acid. This crystal- 
lises in slender white needles which melt at 203—204°, is very 
sparingly soluble in boiling water, and dissolves readily in glacial 


The acetyl-derivative melts at 143— 
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acetic acid, alcohol, ether, and warm chloroform. The barium salt 
forms slender, white needles very sparingly soluble in boiling water ; 
the calcium, copper, and silver salts were also prepared. When 
iodophthalic acid is treated with concentrated potash solution, it is 
partially converted into parahydroxybenzoic acid; nascent hydrogen 
converts it into benzoic acid. N. H. M. 


Mixed Azo-compounds. By E. Bamspercer and A. CaLMAn 
(Ber., 18, 2563—2567; compare Abstr., 1885, 157).—A mixture of 
phenylazoacetophenone and ethyl phenylazobenzoylacetate is obtained 
by mixing aqueous solutions of diazobenzene chloride, ethyl benzoyl- 
acetate, and soda. 

Phenylazoacetophenone, COPh’CH,'N,Ph, is obtained by heating 
the mixture with alcoholic potash and precipitating with water; it 
crystallises in slender, golden-yellow needles, melts at 128°5°, and is 
readily soluble in hot alcohol or acetic acid. 

Phenylazobenzoylacetic acid, COPh*CH(N,Ph)-COOH, obtained 
from the potash salt prepared as above, crystallises in long, citron- 
yellow needles, melts at 141°, is soluble in ether, alcohol, and acetic 
acid, and yields phenylazoacetophenone when boiled for some time 
with dilute soda. 

Orthonitrophenylazoacetophenone, NO.C,HyN:CH,COPh, crystal- 
lising in lustrous, golden-yellow needles melting at 140—141°, and 
orthonitropheny lazobenzoylacetic acid, NO,*C,HyN.-CH(COPh)-COOH, 
crystallising in sulphur-yellow needles and melting at 177°, are 
formed in similar manner from orthonitrodiazobenzene chloride. 
When heated for some time at the melting point, the acid loses 
carbonic anhydride, and is converted into the ketone. By the action 
of hydroxylamine hydrochloride on the ammonium salt, the compound 
NO-C,H,yN.CH(CPh : NOH)-COOH is formed; this crystallises in 
orange-yellow needles, and melts at 142°. 

Metanitrotolylparazobenzoylacetic acid, 


NO,-C,H,Me-N,-CH(COPh)-COOH, 


prepared from metanitroparatoluidine, crystallises in silky, golden- 
yellow needles, melts at 194°, and is very sparingly soluble in cold 
- alcohol or acetic acid. The corresponding acetophenone, 


NO,C,H;,;Me:N,"CH,"CO Ph, 


crystallises in lustrous, citron-yellow needles, melts at 168°, and 
with hydroxylamine yields the ketoxime, 


NO,.°C,H,;Me:N,CH."CPh ‘ NOH 3 


this crystallises in reddish-yellow needles, and melts at 174°. 
A. J. G. 

Crystallographic Examination of some Organic Com- 
pounds. By J. Zincer (Zeit. Kryst. Min., 10, 414—420).—The 
crystalline systems and axial ratios are as follows:—Metatrimeth- 
amidobenzoic acid chloride, NMe,Cl-C,HyCOOH; monosymmetric; 
a:b: c = 19388 : 1 : 08757; B = 88° 49’. Metadimethamido- 
benzoic acid, NMe,°C;H,COOH; asymmetric; a: ¢ = 1 : 1:9403. 
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Dinitroparatoluidine (m. p. 69—71°). Rhombic; a:b:c¢c = 
09965 : 1 : 05184. 2, 4-Dinitrophenyl metanitrobenzoate: asym- 
metric; a: b:¢c = 07137: 1: 1°7671. A. J. G. 


Phenylacetic Acid. By R. Mrrser (Chem. Centr., 1885, 516— 
518).—Orthoparadinitrophenylacetic acid is prepared by adding 
phenylacetic acid to concentrated nitric acid and pouring the mixture 
into concentrated sulphuric acid. The acid crystallises in colourless 
needles melting at 160° (Abstr., 1884, 178). Ethyl dinitrophenylacetate 
erystallises in colourless needles melting at 35°; it is more stable 
than the acid. 

Paramido-orthonitrophenylacetic acid is formed by reducing the 
dinitro-compound with ammonium sulphide; it crystallises in long, 
reddish-yellow needles, which are soluble in alkalis, and also in acids ; 
it melts at 184—186°. Attempts made to convert this compound 
into orthonitrophenylacetic acid by the diazo-reaction have been 
without success. Ethyl amidonitrophenylacetate crystallises in long, 
yellow needles melting at 100°; this compound, when treated with 
an alcoholic solution of ethyl nitrite and hydrochloric acid, yields a 
compound having the composition C,HiN.0;, which crystallises in 
needles melting at 163°. When heated with hydrochloric acid in 
sealed tubes at 150—160°, this compound is resolved into ethyl 
chloride, carbonic anhydride, ammonia, and orthonitrobenzoic acid ; 
this owes its production to the formation of nitrosomethy lorthonitro- 
benzene; it would, therefore, appear that the compound is ethyl 
orthonitrophenylnitrosoacetate, NO."C,HyCH(NO)-COOEEt [2: 1]. 


Nitrosomethy lorthonitroparadiazobenzene chloride, 
NO,.C,H;° (N,Cl) ‘-CH,NO, 


is obtained by treating amidonitrophenylacetic acid with hydrochloric 
acid and amyl or ethyl nitrite. When heated with hydrobromic acid 
it yields the bromide NO,°C;H;BrNO, which melts at 151—152°. 
The chloride boiled with alcohol yields nitrosomethylorthonitrobenzene, 
NO.-C,HyCH,NO [1:2], which, when heated in sealed tubes with 
hydrochloric acid at 150—160°, is resolved into ammonia and ortho- 
nitrobenzoic acid. 

Nitrosomethylnitrobenzene, when oxidised by potassium dichromate 
or permanganate, or ferric sulphate, yields orthonitrobenzaldehyde, 
melting at 43°5—44°5°. Reduced by ammonium sulphide, it forms 
nitrosomethylorthamidobenzene, NH,°C,H,CH,-NO, which crystallises 
in needles melting at 132—133°. 

The methyl-derivative of nitrosomethylnitrobenzene, 


NO,C, H,CHMe-NO, 


melts at 58°; the ethyl compound is an oil. Methylnitrosoamido- 
benzene, NH,"C;HyCHMe'NO, is an oil volatile in steam; its hydro- 
chloride crystallises in needles melting at 109°. 

Orthonitrobenzonitrile, NO.C.HyCN [1 : 2], is formed by heating 
nitrosomethylnitrobenzene with acetic anhydride and sodium acetate. 
The nitrosomethylamidobenzene yields, under like conditions, a 
diacetyl compound, NHAc:C,H,CHAc'NO, melting at 127°5—128°5°. 
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Dinitrophenylacetic acid, reduced by tin and hydrochloric acid, 
yields amido-oxindole, NH,C,H;< wa>00, from which, by the 


diazo-reaction, the paradiazonitroso-oxindole chloride, 
CIN, C,H, <C RN) S00, 


has been prepared ; it crystallises in yellow needles, and when boiled 
with alcohol yields nitroso-oxindole. P. P. B. 


Derivatives of Durene. By J. U. Ner (Ber., 18, 2801—2807). 
—Durylic acid is best obtained by heating durene with dilute nitric 
acid (1 vol. acid of sp. gr. 14 to 3 vols. water) for three to four 
hours in a reflux apparatus; the product is allowed to cool, filtered, 
and the residue extracted with sodium carbonate solution, the un- 
altered durene being again treated with dilute acid. On adding 
hydrochloric acid to the alkaline solution, durylic acid is precipitated 
together with some nitro-compounds, which are removed by treatment 
with zine and glacial acetic acid, and distillation in a current of 
steam. The durylic acid obtained melts at 149°, and agrees in all 
properties with the acid described by Jannasch (Zeits. f. Chem., 6, 
449), whilst the yield amounts to 15—20 grams from 40 grams 
durene. Dinitrodurylic acid (see also Gissmann, Abstr., 1883, 334) is 
best prepared by dissolving finely divided durylic acid in pure con- 
centrated sulphuric acid, cooling with ice, and gradually adding a 
solution of nitre in pure sulphuric acid, with constant stirring. After 
four or five hours the product is poured upon ice, the nitro-acid 
filtered off, washed and purified by means of its calcium salt. Its 
properties have been described by Gissmann (loc. cit.). When 
dinitrodurylic acid is dissolved in a dilute solution of potas- 
sium carbonate and potassium permanganate solution gradually 
added, dinitropyromellitic acid is produced. It has a strongly acid 
odour, is readily soluble even in cold water, extremely so in ether, and 
crystallises from both solvents in very long, silky, colourless needles ; 
soluble also in alcohol and glacial acetic acid, but insoluble in chloro- 
form, benzene, and light petroleum. When it is heated in a capillary 
tube, it loses water (100—160°), and becomes yellow, and it decom- 
poses at 203° with evolution of gas. The silver salt, C,(NO.).(COOAg),, 
forms a golden-yellow, amorphous precipitate. Attempts to reduce 
dinitropyromellitic acid to the diamido-acid proved unsuccessful. 
Ethyl dinitropyromellitate, C.(NO.),(COOEt),, obtained by heating 
the silver salt with ethyl iodide and ether for one to two hours at 
100°, forms magnificent, colourless needles, readily soluble in hot, and 
sparingly in cold alcohol, readily in benzene, chloroform, glacial 
acetic acid, acetone, and ethyl acetate, more sparingly in ether. It 
melts at 130°. When its hot solution in glacial acetic acid is treated 
with zinc-dust, ethyl azopyromellitate, C,N.(COOEt),, is produced. 
This has a deep cinnabar-red colour, is insoluble in water and dilute 
acids; it yields a colourless salt with concentrated hydrochloric acid, 
dissolves readily in glacial acetic acid, alcohol, and ether, and melts 
at 134°. It sublimes without decomposition when heated. When 
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diamidodurene (from dinitrodurene) is treated with ferric chloride, a 
green coloration is produced, and at once changes to yellow, owing to 
the formation of duroquinone, C,0,Me,. This crystallises from light 
petroleum in long, yellow needles melting at 111°. It sublimes 
readily, emitting but a faint quinone odour, dissolves very readily in 
ether, chloroform, benzene, alcohol, and acetone. Zinc-dust and 
soda solution, sulphurous acid, and sodium amalgam reduce it, but it 
is reproduced on agitation with air. It is insoluble in alkalis, and 
nearly so in hot water. Potassium permanganate and sodium 
carbonate solution, and also chromic acid and glacial acetic acid, 
decompose it. 

From the great stability of duroquinone, the author hopes to succeed 
in preparing the quinone of pyromellitic acid, which would have the 
same composition as croconic acid. A. K. M. 


Dibromoparahydroxybenzoic Acid. By A. Atesst (Guzzetta, 
15, 242—247).—In order to determine the constitution of the di- 
bromoparahydroxybenzoic acid obtained by Balbiano from the distil- 
lation of sodium dibromanisate with ealeium oxide (Abstr., 1884, 
1172), dibromanisic acid was converted by excess of concentrated 
hydriodic acid into a dibromohydroxybenzoic acid. This was found 
to be identical with Balbiano’s acid. As in the acid from dibrom- 
anisic acid, the substituted groupings must be in the relative position 
OMe : Br: Br: CO.H = 1:2: 6, the composition of Balbiano’s acid 
has the same constitution. Vs Ee Vs 


Salts of Anisic Acid. By G. Borretua (Gazzetta, 15, 304—305). 
—The copper, manganese, nickel, cobalt, zinc, and cadmium salts of 
anisic acid, crystallise with H,O; there can also be obtained basic 
copper, OMe:C,H,COOCuOH, and chromium, 

[(OMe.C,H,COO),Cr, }2,Cr.(OH)<«, 
salts. In analysing the metallic salts of the organic acids, it is con- 
venient to precipitate the heavy metals in the form of oxalates, the 
alcohol necessary for the complete precipitation serving to dissolve 
the liberated acid. ¥. Ws 


Inner Condensations. By A. Réssina (Chem. Centr., 1885, 593 
—595).—Ortho-aldehydophenoxyacetic acid, COH-C,H,OCH,-COOH, 
produced by the action of monochloracetic acid on salicylaldehyde, 
crystallises in large, yellow leaflets, melting at 132°. Its salts with the 
alkali metals and metals of the alkaline earths are soluble in water, its 
copper and silver salts sparingly soluble in water. It reduces ammo- 
niacal solutions of silver salts, and forms a double compound with 
hydrogen sodium sulphite. Its ethyl salt melts at 114°. It unites 
directly with aniline, forming the compound 

NHPh:CH(OH)-C,H,O-CH,-COOH. 
This compound unites with acids, forming well-defined salts, from 
which the base can be obtained by careful addition of ammonia or 
caustic alkalis, or better still by decomposition with an alcoholic 
solution of sodium ethoxide. : 

VOL. L. tf 
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Aldehydophenoxyacetic acid unites directly with phenylhydrazine, 
forming the compound N,HPh : CH-C,H,-0-CH,,COOH, which melts 
at 105°. By oxidising agents, aldehydophenoxyacetic acid is con- 
verted into salicyloryacetic acid, COOH’C,H,yO-CH,COOH, which 
crystallises in white needles, melting at 186—187°. Ethyl salicyl- 
ovyacetate is a light yellow oil, which decomposes when heated, and 
is converted into the corresponding diamide, 


NH,CO-C,H,0-CH,CONH, ; 


when heated in sealed tubes with ammonia; this crystallises in 
yellow needles melting at 158°. 

When aldehydo-phenoxyacetic acid is heated with acetic oxide and 
sodium acetate, it yields orthocumaroxyacetic acid, 


COOH-CH : CH-C,H,-0-CH,-COOH, 


which crystallises from water in needles melting at 190°. This com- 
ponnd, like cinnamic acid, combines with bromine to form a di- 
bromide, melting at 219—220°, which when heated with alcoholic 
potash, yields orthopropiolphenozxyacette acid, 


COOH-C : C-C,H,O-CH,COOH ; 


this forms small yellow crystals melting at 208°. 
When aldehydo-phenoxyacetic acid is heated with five parts of acetic 
oxide and 4—5 parts of sodium acetate, for three hours, it yields an 


oil boiling at 170°, which is identical with cumarone, C.H.< “fh >CH 


(Abstr., 1883, 474). If orthocumaroxyacetic acid is heated with 
phosphoric acid, it loses water and yields the anhydride 


H : CH: 
Cac HFC, 


which melts at 176°; when boiled with water, it is easily recon- 
verted into the acid. This anhydride unites directly with bromine, 
forming the dibromide CHK OOH COO >CO, crystallising in 
yellow needles melting at 213°. 

When the compound of aldehydo-phenoxyacetic acid and phenyl- 
hydrazine is heated with sulphuric acid, a bluish-green amorphous 
substance is produced, which dissolves in alcohol, forming a bluish- 
green solution, and in alkalis, forming cherry-red solutions. This 
compound is precipitated from its alcoholic solutions by ether, as a 
lustrous black powder, having the composition C,H;NO;, and melting 
at 108°. This same compound can be prepared by heating a 
raixture of monochloracetic acid with ortho-oxybenzylidene phenyl- 
hydrazine in sealed tubes at 100°. Orthoxybenzylidene phenylhydra- 
zine when heated with acetic oxide yields a diacetic derivative 
AcO:C,H:,CH : N,AcPh, which crystallises in needles or prisms 
melting at 133°. On dry distillation, this compound yields acetanilide 
and a reddish-yellow substance containing nitrogen. The diacetyl- 
derivative forms a dibromide which is easily decomposed, and when 
boiled with alcohol yields acetoxydibromobenzylidenephenylhydrazine, 
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AcO-C,H.Br,-CH : N,HPh, melting at 188°; this is decomposed by 
boiling with caustic soda; from the alkaline solution, hydrochloric 
acid precipitates the compound HO-C,H,Br,CH : N,HPh, melting 
at 148°. re & 


Constitution of the Phthalic Acids. By E. Notrive (Ber., 18, 
2687).—The constitution of the phthalic acids has long been known, 
but the proofs are of a complex nature. The author now advances a 
simple proof. The three xylenes when oxidised readily yield the 
three phthalic acids. Three isomeric nitroxylenes, xylidines, and 
xylenols are derived from metaxylene, two from orthoxylene, one 
only from paraxylene. Therefore the carboxyl-groups must occupy 
the 1 : 3 positions in isophthalic acid, the ] : 2 positions in phthalic 
acid, and the 1 : 4 positions in terephthalic acid. A. J. G. 


Nitration of Phenylparaconic Acid. By H. Erpmann (Ber., 18, 
2741—2743).—Paranitrophenylparaconic acid is prepared by the 
nitration of phenylparaconic acid. It forms very bright yellow plates 
which melt at 155°. It is insoluble in carbon bisulphide and 
dissolves sparingly in chlorofurm, benzene, and ether, readily in 
alcohol, glacial acetic acid, hot xylene, &c. When heated at 200°, 
evolution of carbonic anhydride takes place. Potassium permanga- 
nate converts it into paranitrobenzoic acid. 

In the preparation of this acid, the ortho-acid is also formed 


(compare Abstr., 1885, 1224). N. H. M. 


Derivatives of Durene. By O. Jacossen and E. Scunapaurr 
(Ber., 18, 2841—2844).—When powdered durene is gradually added 
to about 24 times its weight of cooled sulphuric monochloride, 
durenesulphonic chloride is obtained as the chief product, together 
with durylsulphone and alittle durenesulphonic chloride. On treating 
the product with ice and water, the sulphuric, hydrochloric, and 
sulphonic acids are separated from the sulphonic chloride and the 
sulphone, and on adding an excess of soda to the acid filtrate, the 
sodium sulphonate separates out. The sulphonic chloride may be 
separated from the sulphone by crystallisation from alcohol, and 
finally from ether. Durenesulphonic acid, CyH,sSO;H, dissolves 
readily in water, but only sparingly in moderately dilute sulphuric 
acid ; the sodium, potassium, barium, and copper salts are described. 

Durenesulphonic chloride, C\oH,3'SO,Cl, crystallises from warm ether 
in brittle prisms of vitreous lustre, melts at 99°, dissolves readily 
in warm, sparingly in ice-cold alcohol, and very readily in ether. 
Durenesulphonamide, C,oH,3*SO,N H;, crystallises from alcohol in long 
prisms melting at 155°; it is very readily soluble in hot, sparingly in 
cold alcohol and in ether, and is almost insoluble in cold water; it is 
decomposed by concentrated hydrochloric acid at 190°. 

Durylsulphone, (CioHi3)250,, is readily soluble in alcohol, ether, 
benzene, and light petroleum, whilst boiling water dissolves but 
traces. It crystallises in long prisms melting at 37°. It can be 
distilled under diminished pressure without decomposition, but at the 
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atmospheric pressure it yields sulphurous acid and durene. When 
heated with concentrated hydrochloric acid at 200°, it splits up into 
durene and sulphuric acid. 

When sodium durenesulphonate is fused with potash, either 
durenol or hydroxydurylic acid is produced, accordingly to the 
temperature and time of heating. Durenol, C,oH,;°OH, crystallises 
from warm alcohol in large, flat prisms, melts at 117°, and boils at 
249—250°. Bromodurenol, C\oH,,Br-OH, crystallises from hot dilute 
alcohol in long, vitreous prisms, melting at 118°. It is readily 
soluble in alcohol and ether, insoluble in water. Nitrodurencl, 
CyoHw»(NO,)-OH, separates from hot dilute alcohol as a bright yellow 
mass. It melts at 130°, is almost insoluble in water, very readily 
soluble in alcohol, and also in alkalis and alkaline carbonates with 
dark yellow coloration. 

Hydroxydurylic acid, CSHMe,(OH)-COOH, is almost insoluble in 
cold, sparingly soluble in hot water, but very readily in alcohol. 
Its constitution is [COOH : OH : Me; =1:2:3:4:6]. It crystal- 
lises in small needles, melts at 148°, and may be sublimed without 
decomposition. Its salts give a dirty brown precipitate with ferric 
chloride, whilst a solution of the free acid in dilute alcohol gives a 
transient blue coloration. The calcium salt, (CijH,,O;).Ca + 2H,0, 
is described. "When the acid is heated at 190—200° with hydro- 
chloric acid, carbonic anhydride and pseudocumenol (melting at 
85—88°) are produced. A. K. M. 


Phenylacridine. By A. Cravus and C. Nicotaysen (Ber., 18, 
2706—2712).—Potassium permanganate acts on phenylacridine in 
presence of free sulphuric acid with formation of a mixture of 
paraphenylquinolinecarboxylic acids, from which a di- and a mono- 
carboxylic acid were separated. Paraphenylquinolinedicarboaylic acid, 
Ph:C,NH,(COOH),, forms lustrous needles melting at 200—215°. 
The barium salt (with 4 mols. H,O) crystallises in slender, colourless 
needles. Barium paraphenylquinolinecarboxy late, (C\.HiNO,),Ba,6H,0, 
crystallises in needles. 

Phenylamidobenzoic acid, NHPh:C,H,COOH, is obtained by the 
oxidation of phenylacridine methyl chloride with potassium per- 
manganate. It forms small colourless needles melting at 222° 
(uncorr.), almost insoluble in water, readily soluble in ether, chloro- 
form, &c. The sodiwm salt (with 4 mols. H,O) forms colourless 
plates readily soluble in water; the barium (with 5 mols. H,O) and 
silver salts are also described. 

An acid having all the properties of that just described, is obtained 
by heating metamidobenzoic acid with aniline hydrochloride at 220°. 

Phenylacridine hydrochloride crystallises from pure water in red 
octahedra (with 5 mols. H,O); the long, yellow, anhydrous needles 
described by Bernthsen are obtained from a solution containing free 
hydrochloric acid. N. H. M. 


a-Naphthylaminephthalein. By A. Vanni (Gazzetta, 15, 346— 
347).—On beating phthalic anhydride and a-naphthylamine in equal 
molecular proportions at a temperature of 15U°, a fused mass is 
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formed ;.this is heated with boiling alcohol, and the fi'tered solution 
as it cools deposits 2-naphthylaminephthalein, 


C(NH-OyH,)2 <C> CO, 


in the form of colourless, transparent, prismatic tables. It is insoluble 
in water, sparingly soluble in alcohol and ether, and melts at 166°. It 
is decomposed by concentrated sulphuric acid, forming a pale yellow 
substance, which dissolves in ammonia with an orange-red coloration ; 
with concentrated potash, it forms an oil which ultimately solidifies ; 


the compound formed gives a violet coloration with water. 
¥. &. Y. 


Relations of 2- to #-Hydrojuglone. By F. Mytius (Ber., 18, 
2567—2571).—The acetyl- or benzoyl-derivatives prepared from 
a- and from f-hydrojuglone are identical, and seem to be the 
8-derivatives, inasmuch as they yield 8-hydrojuglone when treated 
with alkalis or sulphuric acid. The compound previously described 
us triacetyl-a-hydrojuglone (Abstr., 1885, 170) should therefore be 
termed triacetyl-8-hylrojuglone. It crystallises in colourless prisms, 
and melts at 129—130°. Tribenzoyl-8-hydrojuglone, CywHs0;Bz., 
crystallises in colourless needles, melts at 228—229°, and like the 
acetyl-derivative, can be sublimed unchanged. 

a-Hydrojuglone when heated above its melting point in an atmo- 
sphere of hydrogen is converted into B-hydrojuglone, which distils; 
on the other hand, when the f-compound is subjected to prolonged 
boiling with dilute hydrochloric acid, it is converted into a-hydro- 
juglone. A. J. G. 


Action of Ammonia on Anthragallol. By S. v. Georaievics 
(Monatsh. Chem., 6, 754—759).—Anthragallolamide, 


C.H.<GQ>CG.H(OH).NH, [NH, : (OH), = 1:2: 3?], 


is prepared by boiling anthragallol with excess of ammonia for 
20—30 minutes; the fine blue solution so obtained is evaporated 
down, and the solid substance crystallised from alcohol or glacial 
acetic acid. It forms greenish-black needles or a reddish-brown, 
crystalline powder, sparingly soluble in hot water, alcohol, and 
benzene, &c. Alkalis and sulphuric acid dissolve it uncbanged, 
with formation of blue and intense red solutions respectively. 
Nitrous acid acts on it with formation of a yellow substance which melts 
at 190—200°; it does not contain nitrogen, and is probably dihydroxy- 
anthragallol [(OH), = 2: 3). 

Two nitro-derivatives of anthragallol were obtained from gallic acid 
by the action of meta- and of para-nitrobenzoic acid. 

Anthragallolsulphonic acid is prepared by heating anthragallol with 
3—4 times its weight of sulphuric acid at 130—140°. The aqueous 
solution acquires a red colour when treated with the smallest 
trace of alkali. The sodiwm and potassium salts have colouring 
properties. N. H. M. 
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Terpenes and Ethereal Oils. By O. Wattaca (III) (Annalen, 
230, 225—272).—Pure borneol, prepared by the action of sodium on 
camphor, melts at 206—207°, not at 198° as generally stated. This 
compound behaves like a saturated secondary alcohol, but it has 
the property of uniting with bromine and hydrogen bromide, &c., to 
form unstable additive products. For example, when bromine is 
added to a solution of borneol in light petroleum, a crystalline preci- 
pitate is deposited, which consists chiefly of borneol bromide, 
C,H,,O-Br., mixed with a small quantity of (C\oH:s0).Br,. Cineol, 
like borneol, unites with bromine in two different proportions, forming 
compounds which have the same composition as the borneol bromides. 
When borneol bromide is covered with light petroleum and left for 
some time in a closed vessel, decomposition ensues resulting in the 
formation of borneol and borneol hydrobromide, (CjoH,s0).,HBr. 
The same compound is obtained as a white, crystalline powder by the 
action of hydrogen bromide on a solution of borneol in light petroleum. 
It is decomposed by water and alcohol. 

The hydriodide, (CiH,O)2,HI, is a white, crystalline compound, 
which decomposes spontaneously. 

Bornyl chloride, CH,:Cl, is easily prepared by adding borneol to a 
mixture of phosphorus pentachloride and light petroleum. The 
action is finished in half an hour. The crude product is poured into 
water, and repeatedly washed. Bornyl chloride is not identical with 
pinene hydrochloride. It is readily converted into camphene by 
heating with aniline. Camphene is decomposed by dehydrating 
agents, such as zinc chloride and strong sulphuric acid, or by the 
action of heat alone. In each case the decomposition products are 
liquid. Monobromocamphene is obtained as an oily liquid when 
bromine is added to a solution of camphene in alcohol and ether. 

Camphene is formed by the action of dehydrating agents on borneol, 
but the hydrocarbon cannot be isolated (except when potassium 
pyrosulphate is the dehydrating agent) as it is decomposed by zinc 
chloride or phosphoric anhydride or strong sulphuric acid. 

The so-called hydrocarbon “ borneen,” which Pelouze (Annalen, 40, 
327), Kachler (ibid., 164, 78), and Oppenheim (this Journal, 1874, 
891) obtained by the action of phosphoric anhydride on borneol, is a 
mixture of the decomposition products of camphene. 

The author confirms Tilden’s statement (Trans., 1878, 80 and 251), 
that Russian and Swedish oil of turpentine contain the same con- 
stituents, namely, australene, sylvestrene, and dipentene. The 
hydrocarbon obtained by decomposing sylvestrene chloride with 
aniline closely resembles sylvestrene, but the identity of the bodies is 
not proved. The hydrocarbons yield a chloride melting at 72°, and a 
liquid bromide. 

“ J'erpinol” described by Wiggers (Annalen, 57, 252), and by 
List (ibid., 67, 367), does not exist. 

Terpine hydrate, Cjp$H»O, + H,O, melts at 117°. It is a saturated 
compound, and is decomposed by boiling with acids or dehydrating 
agents, yielding terpineol, CjH,,O, and other products. When a 
mixture of 1 part of sulphuric acid and 2 of water is used, 
terpinecl, terpinene, CyH,, and terpinolene are formed. When very 
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dilute sulphuric acid is used, the chief product is terpinene. Dilute 
phosphoric acid and glacial acetic acid on the other hand yield 
terpineol as the principal product. Terpine hydrate is almost 
completely converted into dipentene by prolonged treatment with 
potassium pyrosulphate. 

Terpineol, CoH,;"OH, is a nonsaturated monatomic alcohol. It is a 
thick liquid, boiling at 215°, and is sparingly soluble in water. It 
unites with bromine to form an unstable bromide. 

Dipentene tetrabromide, melting at 124°, is formed by the action of 
an excess of bromine on terpineol. The hydroxyl in terpineol is 
easily replaced by chlorine or iodine, yielding for example the 
chloride, CyHisCl, melting at 50°, and the iodide melting at 77°. 
Terpineol unites with carbanil, forming phenylterpinylurethane, which 
crystallises in white needles melting at 110°. Boiling with dilute 
acids, or treatment with dehydrating agents, converts terpineol into 
terpene or dipentene, but if terpineol is left at the ordinary tempera- 
ture in contact with dilute sulphuric or hydrochloric acid, it unites 
with water, forming terpine hydrate, CjH»O, + H,0. 

Terpine has the same boiling point as dipentene, but the two 
compounds are not identical, as the former yields a liquid bromine- 
derivative. Terpine is formed by the inversion of pinene with 
alcoholic sulphuric acid. 

Terpinolene has not yet been obtained in a pure state. It boils 
between 185° and 190°, and yields an unstable tetrabromide crystal- 
lising in monoclinic plates. 

The relation between camphene, borneol, and camphor is shown by 
the following formule :— 


CH,——CH 
C,H,-cZ-—. *\cMe. 
N\CH,CH(OH)~% 


Borneol. 


Camphor. 


Borneol bears the same relation to camphene that terpineol does to 
dipentene. W. C. W. 


Action of Picric Acid on Terebenthene. By — Lexrneir (J. 
Pharm. [5], 11, 211—213).—Terebenthene, when heated with picric 
acid at 150°, gives a limpid liquid, which, after further heating at the 
same temperature, deposits crystals on cooling. When freed from 
excess of picric acid and a brown colouring matter, it forms thin, 
friable, transparent flakes, which rapidly take a yellow tint when 
exposed to light. It is insoluble in water, slightly soluble in cold 
alcohol, readily in ether, carbon bisulphide, and boiling alcohol. 
When heated, it first fuses, and then decomposes with a gentle defla- 
gration. It seems to be a compound of picric acid and camphene of 
the formula CyH,.,CsH;(NO,);0. It is more stable towards aqueous 
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alkalis than are the known picrates of hydrocarbons. Further, with 
an alcoholic solution of potash a very explosive, crystalline precipitate 
of a purplish-red colour is formed quite different from potassium 
picrate. The compound is rapidly decomposed by a boiling aqueous 
solution of soda; a white sublimate is carried over with the steam, 
which is insoluble in water, but soluble in almost all proportions in 
cold alcohol and ether. Its odour resembles both that of camphor and 
of camphene. It fuses at 179°, camphor at 175°, and camphene at 45°. 
Its rotative power is ap = — 36°. Its composition is very nearly the 
same as that of camphor. Picric acid behaves similarly with thymol. 
> 
Natural Camphor Oils. By P. MacEwan (Pharm. J. Trans. [3], 15, 
1045—1046).—Borneo, Formosa, and Japanese oils are referred to, 
The Bornean oil, sp. gr. about 0°9V0, consists chiefly of borneene with 
a small quantity of resinous matter, but with no camphor (borneol) in 
solution. In contact with copper, it acquires a green colour in a day 
or two, The Formosa camphor oil, sp. gr. 0°943, is a saturated 
oleaceous solution of camphor; when rubbed on the hand, there is 
at first a strong camphoraceous odour, which soon goes off, and a 
sassafras-like odour remains, but the oil dries quickly on the skin 
and leaves no mark. Japanese camphor oil in crude form, according 
to Oishi (Abstr., 1885, 270), has sp. gr. 0°959, and contains camphor. 
The sample examined by the author, evidently purified, of sp. gr. 0°951, 
had a strong sassafras-like odour, and contained nocamphor. Scarcely 
any of it distilled below 140°, about 10—12 per cent. consisting of a 
liquid isomeride of camphor, distilled between 180° and 185°, nearly 
one-half distilled over up to about 205°; the residue has a sp. gr. of 
0°995. Treated with nitric acid and then after a minute with water, 
the Japanese oil yields a clear crimson solution, the Formosa oil a very 
slightly green, milky solution; with hydrochloric acid, they both yield 
salmon-coloured solutions. This oil is used in the United States to 
adulterate oil of wintergreen. D. A. L. 


Camphophenylhydrazine. By L. Batsiano (Gazzetta, 15, 246— 
248).—As the formation of camphoroxime seems to indicate the 
presence of the carbonyl-group in camphor (Abstr., 1883, 728; 1884, 
610), although the evidence thus far is not sufficient to decide 
between the aldehydic and ketonic groups, the author has studied the 
reaction between phenylhydrazine hydrochloride and camphor in the 
presence of sodium acetate. In this way camphophenylhydrazine, 
CyoHis'N2H Ph, is produced. It is a yellowish oil, distilling at 235— 
245° under a pressure of 170 mm., soluble in dry ether, and decom- 
posed by hydrogen chloride to form phenylhydrazine hydrochloride. 

Borneo camphor does not react with hydroxlamine under the same 
conditions in which camphor yields camphoroxime ; whilst by treat- 
ment with phenylhydrazine in the presence of diluents, bromocamphor 
yields plienylhydrazine hydrobromide and resinous substances. 

Vv. Bw. ¥. 

Euonymin. By G. Romo (Chem. Centr., 1885, 442—443).—This 
glucoside is not to be confounded with the medical preparation of the 
same name, as the latter contains no poison, and is employed as an 
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aperient. The author prepares it by extracting the powdered rinds 
of Buyonmus atropurpureus with 70 per cent. alcohol, distilling and 
evaporating the extract, diluting with water and filtering ; the filtrate 
is then precipitated by lead acetate, again filtered, and the clear 
liquor freed from lead by sulphuretted hydrogen. After neutralisa- 
tion with magnesium carbonate, precipitation with tannic acid, and 
treatment with zinc oxide, euonymin is obtained in crystals on eva- 
poration of its ethereal solution. The bark of Huonymus europeus 
contains no euonymin. 4.5. C. 


Constitution of Santonin. By S. Cannizzaro(Ber., 18, 2746— 
2751).—After reviewing the evidence at present available as to the 
constitution of santonin, the author suggests the formula— 


CH : CH-CH-CHMe:CO 
| | | 
CH : CHCH-CHMeC<5) 


as agreeing fairly with its reactions. 


Derivatives of Santonin. By V. Vittaveccnta (Ber., 18, 2859 
—2864).—Photosantonic acid, C,sH2.Os, is best obtained by exposing a 
solution of 10 grams santonir in a litre of acetic acid (sp. gr. 1°06) 
to the action of light for about a month ; the produet is evaporated to 
@ syrupy consistence in a vacuum, the residue washed with water, and 
then treated with a warm solution of sodium carbonate. The undis- 
solved residue may be dissolved in alcohol, from which it crystallises in 
prisms, melting at 182—188°, and of the composition C,,H2.0,, namely, 
1 mol. santonin + 1 mol. acetic acid. On adding hydrochloric acid 
to the sodium carbonate extract, photesantonic acid separates, and is 
purified by repeated crystallisation from alcohol. Its properties agree 
with those assigned to it by Sestini (Abstr., 1877, 471). It loses 
1 mol. H,O at 100°, and melts at 154—155°. The composition of its 
salts indicates that the water lost at 100° is not water of crystallisa- 
tion as assumed by Sestini, but that undried photosantonic acid bears 
the same relation to the dried acid, as santonin does to santonic acid. 
Barium and silver photosantonates, C,;H.»O;Ba and C,s;H»O;Ags, are 
described. 

Photosantonin, C,,H.,O,, is best prepared by exposing a solution of 
santonin (20 grams) in alcohol (1 litre) to the direct action of light 
for three months. The alcohol is distilled off in a vacuum, and the 
thick residual oil treated with lukewarm sodium carbonate solution to 
romove photosantonic acid. On treating the insoluble portion with 
ether, two isomeric photosantonins, C,;H,,0;, are obtained ; one modi- 
fication forms platy crystals, melting at 154—155°, and is dextro- 
rotatory ; [a])p = + 76°77° for a solution containing 0°3825 gram in 
50 c.c. alcohol at 13°. The other modification, which is the chief 
product, melts at 68—6»°, and is identical with Sestini’s photo- 
santonin. It is readily soluble in alcohol and ether, and almost 
insoluble in cold water; [a]) = — 121°6° for a solution containing 
10010 gram in 50 c.c. alcohol at 14°, and — 118°4° for 1-0980 
gram in 50 c.c. alcohol also at 14°. The composition of photo- 
santonin shows that it is not the diethyl salt of photosantonic acid as 


CH.: a 
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Sestini assumed, but the monethyl-derivative of dehydrated photo- 
santonic acid, which is regarded as a lactonic acid, thus :—Photo- 
santonic acid, HO-C,;H,(COOH),; photosantonic acid dried at 100°, 


COOH-CuH <>; photosantonin, COOEtC,Hu<ay>. The 


last compound may also be obtained from photosantonic acid, alcohol, 
and sulphuric acid, and by the action of ethyl iodide on the silver salt. 

When gaseous hydrogen chloride is passed into a solution of photo- 
santonic acid in absolute alcohol, the diethyl-derivative of an acid 
containing the elements of a molecule of water less than photo- 
santonic acid is obtained; it is termed ethyl dehydrophotosantonate, 
C,;H,(COOEt)., and forms a colourless liquid, which does not solidify 
at — 10°. A solution of 0°7306 gram in 25 c.c. alcohol has a dextro- 
rotatory power at 20°4°, [a]) = + 204°. The free acid which is 
isomeric with dehydrated photosantonic acid, melts at 132—133°. It 
is very readily soluble in alcohol and ether ; its dextrorotatory power 
is [@]p = + 31°9° for a solution containing 0°7114 gram in 50 c.c. 
alcohol. The barium salt, C,;H,0,Ba, is very readily soluble. 

A. K. M. 


Papain. By S. H. C. Martin (Pharm. J. Trans. [3], 15, 129—130). 
—A glycerol extract of commercial papain retains the fermentative 
activity of the powder, and contains a hemialbumose in quantity, 
together with a mere trace of globulin. When the latter is precipi- 
tated by magnesium sulphate, and the hemialbumose by subsequent 
saturation with sodium sulphate, the solution is no longer active. 
The aqueous solution of the precipitated hemialbumose is, however, very 
active, and when tested on coagulated egg-albumin produced peptones ; 
it is therefore evident that the ferment of papaw-juice is associated 
with the hemialbumose, but as yet has not been separated from it. 
Papain acts on animal albumin in manner similar to pepsin, but not 
so rapidly ; with milk it behaves like pancreatic juice, first curdling it, 
the curdling being intensified by raising the temperature (but not 
above 62°), and hindered by making the milk alkaline, or by diluting 
it to some extent, or by boiling previous to adding cold water; the 
curd is gradually dissolved with the production of peptones, leucine, 
and tyrosine. A hemialbumose is formed as an intermediate product 
between the casein and peptones. 

With regard to the action of papain on the proteids of papaw- 
jaice, it converts the globulins into an albumose corresponding with 
Vine’s hemialbumose; leucine and tyrosine being also formed, but no 
true peptones have been detected. D. A. L. 


Pyrrylene Dimethyl Ketone. By G. Cramiciam and P. Sruper 
(Gazzetta, 15, 248—250).—In this paper it is shown that pyrrylene 
dimethyl ketone (dipseudacetopyrroline) is producible not only from 
pseudacetopyrroline and acetic anhydride, as indicated formerly 
(Abstr., 1885, 378), but also directly from pyrroline by means of the 
same reaction. By an excess of fuming nitric acid, it is converted 
into a mono-nitro-derivative, C,NH.,(NO,)Ac,, melting at 149°, and 
possessing acid properties. V. H. Y:. 
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Synthesis of Pyrroline-derivatives. By L. Leperer and C. 
Paat (Ber., 18, 2591—2599).—It has been already shown that pyrro- 
line derivatives are formed by the action of ammonia on acetophenone- 
acetone and on acetonylacetone (Abstr., 1885, 516, 1206), and of 
ammonia and primary amines on ethyl acetosuccinate (Knorr, ibid., 554, 
994), the reaction is now extended to ethyl acetophenoneacetoacetate. 

Ethylic methylphenylpyrrolinecarboxylate, CsNH,MePh-COOEt 
[Me : COOEt : Ph = 2:3: 5], is obtained by allowing a mixture of 
ethyl acetophenoneacetate and aqueous ammonia to remain for 
24 hours; it crystallises in colourless tables or small needles, and 
melts at 120°. Methylphenylpyrrolinecarboxylic acid, 


C,NH,MePh-COOH, 


prepared from the ethyl salt by saponification, &c., crystallises in long, 
flat, yellowish needles, readily soluble in acetic acid, benzene, and hot 
alcohol. When heated, it partially decomposes at 175°, and melts at 
190°; it sublimes in small part, but does not yield methylphenyl- 
pyrroline. 

Ethylic dimethylphenylpyrrolinecarboxylate, C,NHMe,Ph-COOEt 
[Me : Me: COOEt: Ph = 1: 2:3: 5], prepared in manner similar 
with methylamine, crystallises in colourless plates, softens at 90°, 
melts at 112°, and is readily soluble in alcohol, ether, and benzene. 

Methylphenylallylpyrrolinecarboxylic acid, C;H;*CsNHMePh-COOH 
(C;sH;: Me: Ph: COOH = 1:2:3:5)]. The ethyl salt is prepared 
by heating ethyl acetophenoneacetoacetate with allylamine and a little 
absolute alcohol in sealed tubes at 130° for an hour; it is a thick oil, 
and does not crystallise. The free acid crystallises in short, lustrous 
prisms, is readily soluble in alcohol, ether, benzene, and acetic acid, 
and melts at 158°. Methylphenylallylpyrroline, C,Hs-CsNHMePh 
[1:2: 5], is prepared by distilling the acid; it crystallises in large 
plates, melts at 52° to a colourless oil with blue fluorescence, boils at 
277—278°, and is soluble in all proportions in ether, alcohol, benzene, 
light petroleum, and acetic acid. 

Methyldiphenylpyrrolinecarboxylic acid, 


C,NHMePh,-COOH [Ph : Me: COOH: Ph = 1:2:38: 5], 


crystallises in small needles, melts at 226°, and is readily soluble in 
acetic acid and benzene. The ethyl salt, C(NHMePh,-COOHt, is pre- 
pared by boiling ethyl acetophenoneacetoacetate (1 part) with aniline 
(15 part) dissolved in acetic acid; it crystallises in small prisms, 
melts at 100°, and is sparingly soluble in alcohol and acetic acid. 
Methyldiphenylpyrroline, C(NH,MePh,, is prepared by heating the free 
acid at above 226°; it crystallises in large, colourless tables, melts at 
84°, is not very readily volatile with steam, and is readily soluble in 
benzene and light petroleum. 
Methylphenylorthotolylpyrrolinecarbogylic acid, 


C,H,Me‘C,NHMePh-COOH, 


crystallises in small prisms, and melts at 199° ; it is readily soluble in 
the ordinary solvents except water. The ethyl salt is obtained by boil- 
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ing aniline, acetic acid, and orthotoluidine, as a thick oil that cannot 
be crystallised. Methylphenylorthotolylpyrroline, 


C,H,Me-C,NH,.MePh [] 22: 5], 


is obtained by the dry distillation of the free acid; it crystallises in 
plates, melts at 44° to-a pale-yellow, fluorescent oil, boils at 325—328°, 
and is readily soluble in alcohol, ether, benzene, and light petroleum. 
Methylphenylparatolylearboxylic acid, CsH,Me-CsNHMePh-COOH, 
resembles benzoic acid in appearance, and melts at 227°. The ethil 
salt, C.,H.,NO,, crystallises in prisms or tables, and melts at 115°. 
Methylphenylparatolylpyrroline, CsHy;Me-C,NH.,MePh, crystallises in 
concentric groups of slender needles or in tables, melts at 91°, boils 
above 350°, and is readily soluble in light petroleum and benzene. 
Methylphenyl-a-naphthylpyrrolinecarboaylic acid, 


CyH;C,NHMePh:COOH [C,H;: Me:COOH: Ph =1:2:3:5], 


is prepared by heating a-naphthylamine and ethyl acetophenoneacetate 
in sealed tubes at 130°, and saponifying the uncrystallisable product. 
It crystallises in needles, melts at 244°, and is readily soluble in 
alcohol, benzene, and acetic acid. Methylphenyl-a-naphthy!pyrroline, 
C,H;C,NH,MePh, crystallises in plates, melts at 74°, boils above 
360°, and is very readily soluble in benzene, light petroleum, and 
alcohol. 

Methylphenyl-B-naphthylpyrroline, C\H;,-C,NH,MePh, crystallises in 
concentrically grouped needles, and melts at 52°. The carboaylic acid, 
C,oH,C,NHMePh-COOH, crystallises in small, white needles, and 
melts at 249°. Its ethyl salt, C.4H,NO,, crystallises in lustrous plates, 
and melts at 115°. A. J. G. 


Pyridine-derivatives. By H. Weiner and F. Brav (Monatsh. 
Chem., 6, 651—666).—When 30 grams of dibromopyridine are heated 
for 24 hours at 160° with 80 c.c. of absolute alcohol and a slight 
excess of potash, diethoxy- and ethoxy-hydroxypyridine are formed. 

Diethoxypyridine, C;NH;(OEt)., forms an almost colourless oil, 
which is heavier than water ; it is readily soluble in alcohol and ether. 
It boils with decomposition at 242—246° under 749°9 mm. pressure. 
With mineral acids, it yields crystalline salts which are very deli- 
quescent. The platinochloride forms lustrous, yellow needles. 

Dihydroaypyridine, CNNH;(OH)2, is obtained by hydrolysis of the 
diethyl-derivative by hydriodic acid and amorphous phosphorus at 
120°. It forms small, yellowish-white crystals, which become brown 
at 200°, almost black at 230°, and melt with total decomposition at 
237—239°. It dissolves readily in hot water, alcohol, alkaline car- 
bonates, and in dilute acids. When a neutral solution of dihydroxy- 
pyridine is treated with ferric chloride, it acquires a reddish-brown 
colour. The compound is probably identical with the dihydroxy- 
pyridine prepared by Geigy (Inaug. Diss., Munich, 1885) from pyri- 
dinedisulphonic acid. 

Ethoxryhydrorypyridine, EtO-C;NH;°OH, forms colourless plates, which 
become yellowish when exposed to light; it is sparingly soluble in 
water, readily in alcohol, and in a mixture of alcohol and ether. The 
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crystals are triclinic; a : b: ¢ = 097408 : 101795 :1; —§ = 
93° 1'; » = 88° 29’; @ = 91° 04’. It melts at 127—128° (uncorr.), 
and does not distil without decomposition. The nitrate and platino- 
chloride are described. When fused with potash, it yields dihydroxy- 
pyridine. 

Sodium ethoxide acts on dibromepyridine at 150°, with formation 
of diethylpyridine, together with a trace of the monethyl salt. By 
the action of alcohelic potash on bromopyridine (the intermediate 
product formed in the preparation of dibromopyridine), ethorypridine 
was obtained ; it forms a colourless liquid, which boils below 200°, and 
when reduced yields a hydroxypyridine, identical with that already 
obtained from 8-pyridinemenosulphenic acid (compare Abstr., 1884, 
1050 and 1370). It is therefore a meta-derivative, and the dibromo- 
compound obtained from it probably has both bromine-atums in the 


meta-position, from the fact that it yields only one monethy] salt. 
N. H. M. 


Constitution of Synthetical Hydropyridine-derivatives. By 
A. Hantzscu (Ber., 18, 2579—2586).—The constitution of these 
compounds has never been definitely ascertained, although it has been 
assumed that both the hydrogen-atoms are in union with carbun- 
atoms in the pyridine-ring, thus giving the formula a ae 
for the nucleus of this group. Kuckert has, however, recently shown 
that a substituted hydropyridine-derivative is obtained by the con- 
densation with paraldehyde and sulphuric acid of the product obtained 
by the action of methylamine on ethyl acetoacetate: from this it 
follows that the nitrogen must be exerting imidic functions, and that 
the constitution of the hydropyridine nucleus must be 


HN<G: G>CH. 


The ketone, C,H,,0, obtained by the action of hydrochloric acid on 
ethyl hydrocollidinecarboxylate (Abstr., 1883, 84) when treated with 
hydroxylamine, yields a crystalline oximido-compound, C,H,,.: NOH. 

By heating ethyl acetoacetate with benzaldehyde and methylamine, 
two non-nitrogenous products, C)yH»O, and CipgH».Os, are obtained. 
The part played by the methylamine in the reaction is obscure, but 
unless it or some other primary amine is present, these substances are 


not formed. ; 

Ethyl benzylidinediacetoacetate, C;,H.,0. = CHPh(CHAc-COOEt),, 
crystallises in long, white needles, melts at 152—153°, and is sparingly 
soluble in alcohol and ether; when treated with bromine, it yields a 
substitution-derivative, C,yH,,BrO,, melting at 159°. 

Ethyl dehydrobenzylidinediacetoacetate, C,,H»Os, crystallises in 
lustrous prisms, melts at 87—68°, and is readily soluble in nearly 
all solvents. The author assigns to it the constitution 


CMe : C(COOEt) 
O<OMe : C(COOEt)> CHP: 

regarding it as a hydropyridine-derivative, in which the imido-group 

is replaced by oxygen. A. d. @., 


78 ABSTRACTS OF CHEMICAL PAPERS. 


8-Dipyridyl. By T. Leone and V. Otivert (Gazzetta, 15, 274— 
277).—A dipyridyl, CjH,N>, is produced by the dry distillation of 
pyridinesulphonic acid and separation of the distillate by concentrated 
potash. It crystallises in colourless prisms melting at 68°, and boiling 
at 286—288° ; its platinochloride is an orange-yellow powder, insoluble 
in water, alcohol, and ether. This dipyridyl is probably identical 
with that obtained by Skraup and Vortmann by the dry distillation of 
dipyridyldicarboxylic acid (Abstr., 1883, 88), as evidenced by its 
direct conversion into nicotinic acid, and of the formation of the same 
acid from the sulphonic acid originally used. It is proposed to call it 
A-dipyridyl, and to assign to it the following structure :— 


C,;H,N-C,H,N [N: C,;H\N — 1 : 3]. V. H. V. 


Pyridine-choline, Pyridine-neurine, and Pyridine-muscarine. 
By T. Coppota (Gazzetta, 15, 330—345).—The alkaloids choline, 
neurine, and muscarine are analogous not only in their chemical 
constitution, inasmuch as they can be regarded as hydroxyethylene-, 
vinyl- and dihydroxyethylenetrimethy] ammonium hydroxides, but also 
in the physiological symptoms produced by them, namely, stimulation 
of the inhibitory ganglia of the heart, arrestation of the diastole, and 
excitation of the secretory nerves. In this paper, the chemical pro- 
perties and functions of their pyridine-derivatives are described. 

Pyridine-choline hydrochloride, OH-C,H,C;H;NCl, obtained by 
heating a mixture of pyridine and ethylene chlorhydrin in equal 
moleeular proportions, forms colourless, prismatic crystals, very 
deliquescent, and soluble in alcohol and water, insoluble in ether. 
Its platino- and auro-chlorides are yellow, amorphous powders; its 
hydroxide is very readily decomposed. 

Pyridine-neurine hydriodide, C;H;(C,H;)NT, obtained by heating 
the above compound with coneentrated hydriodic acid, crystallises in 
opaque, white prisms, very soluble in boiling alcohol and water, 
insoluble in ether. Its platino- and auro-chlorides are yellow amor- 
phous powders. 

Pyridine-muscarine hydrochloride, C,H;(OH).°C;H;NCI, obtained 
from pyridine-choline by heating it with nitric acid (sp. gr. 0°148), forms 
orange-yellow, deliquescent laming ; its platinochloride crystallises in 
orange-yellow needles, its auwrochloride is an amorphous powder. 

The physiological function of the above compounds is perfectly 
similar, in that they all arrest voluntary movements, and at first excite 
but afterwards paralyse the cardiac pulsations. As regards their 
toxic effects they differ considerably in degree. The variation of 
physiological function with chemical constitution, more especially as 
regards the effect of the substitution of hydrogen-atoms by different 
groups, especially hydroxyl and the choline, neurine, and muscarine 
radicles, is discussed at some length. V. H. V. 


Isoquinoline. By 8S. Hoocewerrr and W. A. v. Dorp (Rec. Trav. 
Chim., 4, 125—129).—By adding concentrated sulphuric acid to an 
alcoholic solution of the crude quinoline from coal-tar, the sulphates 
of quinoline and isoquinoline, C,H,N, are precipitated, and by re- 
peated rectification of the free bases obtained from this precipitate two 
fractions are obtained, one boiling from 230° to 236°, which is chiefly 
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quinoline, and the other boiling from 236° to 243°, containing isoquino- 
line: this is purified by the repeated recrystallisation of its sulphate 
from alcohol. The free base melts at 18—23° and boils at 236—237°5° 
(uncorr.). The sulphate, CH,N,H,SO,, forms hygroscopic prisms or 
tablets, and melts at 205—208°. The chromate, (C,H;N).,H,Cr.0,, 
forms reddish-yellow needles, and is decomposed at about 150°. The 
platinochloride, (CyH;N)2,H,PtCls + 2H,0, forms slender, yellowish- 
red needles ; it becomes anhydrous at 110°. The picrate is but little 
soluble in alcohol or water, and crystallises in yellow needles ; it melts 
at 222—223°5°. A. F. 


Constitution of Quinoline-derivatives prepared from Meta- 
substituted Amines. By L. Garrermann and A. Kaiser (Ber., 18, 
2602—2604).—Whilst the constitution of quinoline-derivatives pre- 
pared from ortho- and para-substituted amines is certain, inasmuch as 
only one substance can be formed in each case; in those from meta- 
compounds, two quinoline-derivatives are theoretically obtainable, 
according as the linking of the pyridine-ring occurs at the ortho- or 
para-position relatively to the substituting group. It seems as though 
this question can be solved by the use of compounds in which one or 
the other of these positions is occupied by halogens, &c. 

Chloromethylquinoline, CNH;MeCl [Me: Cl = 1:4], is prepared by 
Skraup’s method from parachlorometatoluidine; it crystallises in 
colourless needles, of quinoline-like odour, melts at 49°, and is soluble 
in water, readily soluble in ether, alcohol, and benzene. The mercuro- 
chloride, Cy$HsNC],HHgCl,, crystallises in broad needles or tables, the 
platinochloride, (CjoHsNCl)2,H:PtCl, forms yellowish-brown tables or 
broad needles, the picrate crystallises in large, brownish-yellow tables, 
and melts at 172°. When heated with excess of hydrogen iodide 
dissolved in acetic acid, the chlorine is replaced and a methylquinoline 
obtained. The author cannot as yet speak positivel yas to the identity 
or non-identity of this with Skraup’s “‘ metatoluquinoline.” 

A. J. G. 

Paraquinanisoil. By Z. H. Sxraup (Monatsh. Chem., 6, 760— 
784).—Paraquinanisoil is best prepared by heating a mixture of 
78 grams anisidine, 50 grams nitranisoil, 320 grams glycerol, and 
125 grams sulphuric acid for two hours; 50 grams more of sulphuric 
acid are added, and the heating continued for two hours longer. The 
product is then diluted with water, distilled with steam, and the 
residue treated with potassium dichromate, which causes a precipita- 
tion of quinanisoil chromate; this is then purified. Pure quinanisoil 
forms a yellowish oil, which soon acquires a green, then a reddish- 
violet colour; it boils with slight decomposition at 304—305° 
(uncorr.). Sp. gr. at 20°=1:542 (water at 20°=1). Para- 
quinanisoil hydrochloride, C,NHOMe,HCl + 2H,0, forms colourless 
prisms, readily soluble in cold water and hot alcohol, insoluble in 
ether. It loses its water of crystallisation over sulphuric acid. The 
chromate forms long, gold-coloured, silky needles, which when exposed to 
air lose their lustre and become brownish ; it is very sparingly soluble 
in cold water. The neutral sulphate, acid sulphate, tartrate, and other 
salts are described. The aqueous solutions of the salts all show a 
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blue fluorescence. Chlorine-water and ammonia act on the salts, 
giving the green colour characteristic of quinine compounds. 

Paraquinanisoil methiodide crystallises from water in long, gold- 
coloured, lustrous needles, which melt with evolution of gas at 235°. 
It is insoluble in ether, readily soluble in hot water and alcohol. 

Thalline, CsH;»MeNO, is prepared by reducing quinanisol with tin 
and hydrochloric acid; it forms thick, white prisms, sparingly soluble 
in water and light petroleum, very readily in alcohol, ether, and 
benzene. It melts at 42—43°, and boils at 285° (ancorr.; bar. = 
735 mm.). When treated with ferric chloride or other oxidising agents, 
it acquires first a yellow, afterwards a dark emerald-green colour. 
Silver nitrate produces this coloration with separation of silver. 
Thalline hydrochloride, Cy»H,;NO,HCI, crystallises in well-formed 
prisms, sparingly soluble in alcohol. The sulphate (with 2 mols. 
H,0) and other salts are described. Acefylthalline, CjHi,NO-Ac, 
forms clear, broad, monoclinic prisms, which melt at 46—47°. Its 
solubility resembles that of thalline. Bromine acts on thalline with 
formation of a: compound, CyH;Br;NO; it is a pale yellow powder, 
melting at 193—194°. 

Methylthalline, CyH;,NOMe, is prepared by the action of methyl 
iodide on thallme. It forms a thick, colourless oil, which when kept 
becomes brown ; it boils at 277—278°5° (uncorr.). When a solution 
in dilute hydrochloric acid is treated with ferric chloride, it acquires 
a cherry-red colour, which changes to reddish-yellow when kept long. 
The hydrochloride and sulphate crystallise in well-formed prisms, 
readily soluble in water. 

Thaline hydriodide, (C\Hi;NO),,HI, and quaternary dimethylthalline 
iodide, CysH,NOMe,I, are formed in the preparation of methylthalline. 
The former compound crystallises in flat prisms, melting at 155— 
156°, insoluble in ethylbenzene, light petroleum, readily soluble in hot 
alcohol. The latter compound forms long prisms, insoluble in light 
petroleum, readily soluble in alcohol and in water, from which it crystal- 
lises with 1 mol. H,O. It melts with evolution of gas at 223—224°. 
Boiling aqueous potash, hydrochloric and nitric acids, do not act on it. 

Ethylthalline, CyH,EtNO, is a thick oil, which boils at 287— 
287°5°, with slight decomposition. It is insoluble in water, very 
readily soluble in alcohol, ether, and in mineral acids. Some salts 
were prepared; they are very hygroscopic and crystallise with diffi- 
culty. Ethylthalline ethiodide forms white needles, readily soluble in 
alcohol and in water, insoluble in ether; it melts, with evolution of 
gras, at 131—133°; when distilled it decomposes into ethyl iodide and 
ethylthalline. 

Benzyl chloride acts on thalline with formation of a base, probably 
benzylthalline; when treated with ferric chloride, it gives the same 
characteristic red colour as methyl- and ethy]-thalline. 

The physiological properties of several of the compounds mentioned 
in the paper are described. The paper concludes with remarks on the 
constitution of quinine. N. H. M. 


Para- and Ortho-phenylquinoline. By W. La Coste and C. 
Sorcer (Annalen, 230, 1—42).—Paraphenylquinoline is prepared by 
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the action of sulphuric acid, glycerol, and nitrobenzene on paramido- 


diphenyl. The base is precipitated from the acid solution by the 
addition of an alkali, collected, dried, and dissolved in warm 
benzene. The solution is left in contact with solid potassinm 
hydroxide for some hours, and is then filtered. After removing the 
benzene by distillation. the residue is distilled under reduced pressure. 
Paraphenylquinoline, C.NH,Ph [Ph = 3], melts at 110—111° and boils 
at 260° under 77 mm. pressure; its sp. gr. is 11945 at 20°. It is 
sparingly soluble in water, but dissolves freely in alcohol, chloroform, 
benzene, and carbon bisulphide. Phenylquinoline is deposited from 
ether in rhombic pyramids, from alcohol in combinations of the 
pyramid and basic plate, and from benzene in twin pyramids ; all the 
salts are soluble in water, forming fluorescent solutions. The tartrate, 
C,NH,Ph,H.C,H,O, + 3H,0, crystallises in needles, melting at 153°. 
The dichromate, (C,NH.Ph):,H,Cr.0;, forms reddish-yellow needles, 
which melt at 136°. The methiodide, C.NH,Ph,MeI + 2H.,0, crystal- 
lises in long needles melting at 194°. The ethiodide crystallises with 
2 mols. H,O in pale yellow needles, and also with 1 mol. H,O in thick, 
yellow prisms. 

When phenylquinoline is treated with tin and hydrochloric acid, it 
unites with four atoms of hydrogen to form a tetrahydro-compound. 
The hydrochloride, C,NHiPh,HCl + 14H.0, crystallises in needles. 
It is sparingly soluble in cold water, and is partially decomposed by 
hot water. It also dissolves in alcohol and in chloroform. 

The free base is soluble in alcohol, ether, and hot water. The 
picrate, C,NHPh,C,H.(NO,);-OH, is deposited from a hot aqueous 
solution in needles which dissolve freely in alcohol, chloroform, and 
benzene. It melts at 165°. 

The nitroso-compound, C,NH,Ph:NO, forms yellow crystals, freely 
soluble in benzene and chloroform. The acetyl-derivative, C,NH,PhAc, 
erystallises in white, silky needles. It melts at 100°, and is freely 
soluble in alcohol, benzene, chloroform, and carbon bisulphide. 

The benzoyl-derivative forms white plates melting at 137°. It is 
freely soluble in alcohol. 

Methyltetrahydroparaphenylquinoline hydrochloride, 


C,NH,MePh, HCl, 


prepared by the action of tin and hydrochloric acid on phenylquino- 
line methochloride is a crystalline substance, soluble in alcohol and 
chloroform. The platinochloride easily decomposes. 

The hydriodide, C.NH,MePh,HI, resembles the hydrochloride, but 
is more easily decomposed by water. The picrate melts at 147°. It 
dissolves in alcohol, chloroform, and benzene. The methiodide melts 
at 194°. It crystallises in plates or prisms, soluble in alcohol and in 
chloroform. 

The substitution products of paraphenylquinoline do not crystal- 
lise easily, and can only be prepared with difficulty in the pure state. 
The mononitro-derivative, CjsNHw'NO., is formed by the action of 
fuming nitric acid on an acetic acid solution of paraphenylquinoline. 
It melts at 173°, and is soluble in alcohol, ether, benzene, and in hot 
water. The compound also dissolves in dilute acids, and forms two 
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crystalline platinochlorides, of which one is insoluble in hot water. 
The dinitro-compound is obtained by adding phenylquinoline to 
fuming nitric acid. It melts at 208°, and dissolves in alcohol and 
benzene. 

Phenylquinoline dissolves in cold fuming sulphuric acid, yielding two 
isomeric monosulphonic acids. The a-sulphonic acid, C,;H,,NSO; + 
2H.0, can be separated from its isomeride by the greater solubility of 
the latter, and also of its ammonium salt in water. The a-acid crystal- 
lises in long needles, soluble in hot water. It does not melt at 300°. 
When oxidised with potassium permanganate, it yields parasulpho- 
benzoic acid. The ammonium salt of a-phenylquinolinesulphonic 
acid crystallises in plates, which dissolve freely in hot water. The 
sodium and calcium salts dissolve freely in water, the potassium and 
barium salts are sparingly soluble. 8-Phenylquinolinesulphonic acid, 
CisH,NSO; + H,O, dissolves freely in water, but is insoluble in 
chloroform and ether. The ammonium salt crystallises in anhydrous 
scales. 

Orthophenylquinoline, C.NHsPh [Ph = 1], is prepared by a process 
analogous to that employed in the preparation of the para-compound. 
It is a thick, fluorescent oil, which darkens on exposure to the air. It 
dissolves freely in alcohol, ether, benzene, carbon bisulphide, and 
chloroform, and boils between 270° and 276° under a pressure of 
80 mm. 

The salts of the base are soluble in water, forming fluorescent 
solutions. The platinochloride crystallises in needles; the dichromate 
in plates, melting at 126°, and dissolving in water and warm alcohol. 
The methiodide forms reddish-yellow plates melting at 163°. It is 
freely soluble in water, alcohol, and chloroform. Orthophenylquino- 
linemethyl platinochloride, (C,NH,PhMe),PtCk, is a crystalline salt, 
soluble in hot water. It melts at 192°. W. C. W. 


Colouring Matters derived from the Quinoline Bases. By 
O. pe Contnck (Rec. Trav. Chim., 4, 58—60).—The reaction of an 
alcoholic solution of potassium hydroxide on the iodides of the ethyl 
and methyl derivatives of the quinoline bases, by which a red colour- 
ing matter is produced (Rec. Trav. Chim., 3, 337), appears to be 
general for all the alkyl-derivatives of quinoline, as the author has 
prepared a red crystalline colouring matter from the iodide of the 
propyl-derivative; he also confirms the constitution assigned to the 
cyanine-derivatives obtained by the action of potassium hydroxide on 
the iodide of ethyl-lepidine and ethylquinoline (Abstr., 1885, re: 

A. 


Quinoxalines. ITI. By O. Hinssere (Ber., 18, 2870—-9875).— 


Dihydro-oxytoluquinozxaline, 


NH-CH; _NH-CH,- 
CHs<yH-co > 8 OHs<y: CO) >> 


is obtained by heating ethyl chloracetate (2 mols.) with toluylene- 
diamine (3 mols.) for several days on a water-bath, and is purified by 
means of its sparingly soluble sodium-derivative. It crystallises in 
moderately large, yellowish needles, is readily soluble in hot water 
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and alcohol, moderately in ether, and also in alkalis and acids. 
The potassium-derivative is readily soluble in water and in potash 
solution; the sodium-derivative, C,H,NzONa + H,0O, forms lustrous 
scales, and is almast completely precipitated from its aqueous 
solutions by the addition of soda.. Dihydro-oxytoluquinoxaline in 
alkaline solution is oxidised by atmospheric oxygen to hydroxytolu- 
quinoxaline ; neutral solutions are not so readily acted on, but. are also 
oxidised by weak oxidising agents. 

When toluylenediamine and ethyl chloracetate are heated: together 
in equal molecular proportions, the compound (,;H,,N.0; is 
produced, and may be purified by crystallisation from alcohol. It 
forms colourless, lustrous scales, melts at 147°, is sparingly soluble in 
water, nearly insoluble in ether, and moderately soluble in alcehol. 
Concentrated mineral acids and acetic acid dissolve it readily, whilst 
alkalis dissolve it only on warming. Silver nitrate and nitrous acid 
oxidise it apparently to a product melting at 247—-248°. On saponi- 
fying the substance C,;H,.N,Q; with alkali, a sparingly soluble acid is 
obtained, crystallising in white needles. The formation and constitu- 
tion of the above compound may probably be expressed thus :— 
2C;H,(NH,) + 2CH,CI-COOEt = <CH, CO>N CH: COOEt 

+ EtOH + C,H«NH;Cl)... 
A. K. M. 


Papaverine. By C. Gotpscumiept (Monatsh. Chem., 6,.667—701 ; 
compare Abstr., 1885, 1080).—Analyses of papaverine and of a large 
number of its salts, confirm the correctness of the formula C..H.,NQ,. 
assigned to papaverine by Merck and others. Papaverine crystallises 
in rhombic prisms, a:b:c = 0°3193:1:0°4266. Crystallographic 
measurements of various derivatives and salts are also given. 

N. H. M. 

Hydrobromapoquinine. By P. Jutivs (Monatsh. Chem., 6, 
750—753).—Hydrobromapoquinine, C\yH,;3BrN,0,, is prepared by heat- 
ing quinine hydrate at 100° with three times its weight of water 
saturated with hydrobromic acid at 0°. It forms a white amorphous 
powder, which melts at 209—210°, is insoluble in water, readily 
soluble in alcohol. The hydrobromide, C\H.,BrN,0,,2HBr + H,0, 
erystallises in groups of white needles, readily soluble in water and in 
alcohol. The platinochloride is described. N. H. M. 


Cupreine and Homoquinine.. By O. Hessz (Annalen, 230, 
55—73).—The author confirms the accuracy of his former statement 
(Abstr., 1885, 276) that homoquinine is a compound of quinine and 
the new alkaloid discovered by Paul and Cownley, called cupreine. 
Many of the properties of cupreine have been already described. 
The base crystallises with 2 mols. H,O, which are expelled at 120°. 
The anhydrous substance melts at 198°. The alcoholic solution gives 
a dark reddish-brown coloration with ferric chloride, and an intense 
green coloration with chlorine and ammonia. The neutral salts of 
cupreine dissolve in water, forming yellow solutions, which are 
rendered colourless by the addition of acids. The solutions are not 
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fluorescent. The neutral sulphate, (C,,H.N.O.).,H.SO, + 6H,0, 
crystallises in needles ; the hydrogen sulphate, C,.H..N,0.,H.SO, + 
H,O, forms flat prisms, ‘sparingly soluble in cold water. There are two 
hydrochlorides, C,,H.,N,O0,,HCl + H,0O, crystallising in colourless 
needles, and CH»N,0.,2HCl, forming pale yellow prisms. The 
normal platinochloride, (C\p>H2.N20,)2,H,PtCl, + 4H,O, is amorphous ; 
the acid salt forms orange-coloured plates. The normal tartrate and 
thiocyanate are sparingly soluble in water. Cupreine does not 
combine with ammonia, but it forms compounds with potassium, 
sodium, lead, and silver. 

Anhydrous cupreine dissolves in acetic anhydride, forming a diacetyl 
compound, C),H»Ac,N,O2, crystallising in six-sided plates. It melts 
at 88°, and is soluble in alcohol, ether, and chloroform. The hydro- 
chloride also erystallises in six-sided plates, soluble in alcohol and 
water. 

Cupreine is converted into apoquinine by the action of hydrochloric 
acid at 140°. Cupreine methiodide forms colourless crystals, sparingly 
soluble in cold alcohol and water. The corresponding chloride, 
C,,H».N,0.,MeCl, and platinechloride, C,,H..N,0.,MeHPtCl, + 2H,0, 
are also crystalline. The sulphate crystallises in needles, which are 
freely dissolved in water. By decomposing this salt with baryta-water, 
the hydroxide is obtained. The aqueous solution of the hydroxide 
gives a red coloration with excess of bleaching powder in presence of 
ammonia, and a green coloration when ammonia is added to a mixture 
of the acidified solution and a small quantity of bleaching powder. 

The alcoholic solution of the hydroxide is fluorescent. 

Homoquinine is easily prepared by adding ammonia to a solution of 
equal molecular weight of quinine and cupreine in dilute sulphuric 
acid, and dissolving the precipitate in ether. Homogquinine is not a 
simple alkaloid, but a compound of the composition 


CH N,02,CisH22N20, + 4H,0. Ww. C. W. 


Cocaine and its Salts. By B. H. Paut (Pharm. J. Trans. [3], 
16, 325—326).—The author’s experiments indicate that the solubility 
of cocaine in water is much less than 1 in 700; moreover, that on 
evaporating the aqueous solution the cocaine is decomposed, leaving a 
gummy mass, which crystallises and has many properties similar to 
those attributed to ecgonine (compare Merck, Abstr., 1885, 997). It 
yields benzoic acid by the action of caustic soda, lime, or sodium 
carbonate, but not apparently by the action of hydrochloric acid. It 
combines with benzoic acid, but can be separated from the acid by 
repeated crystallisation from water. Cocaine hydrochloride is only 
slightly soluble in water, from which solution it can be crystallised 
with water of crystallisation, but after prolonged heating on a water- 
bath it remains in a resinous state, for a considerable time at 
least. The acetate is very soluble, and is difficult to crystallise, owing 
to the volatilisation of the acetic acid during evaporation. The solution 
of the benzoate dries to a thick, gummy residue. Ammonia precipi- 
tates the alkaloid without apparent decomposition, and when added in 
excess does not redissolve it. D. A. L. 
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Alkaloids from Erythroxylon. By C. J. Benprer (Chem. Cenir., 
1885, 490—493).—The author has subjected the leaves of the coca- 
plant (Erythroxylon coca) to a careful investigation. Besides cocaine, 
he obtained an amorphous alkaloid to which he gives the name 
cocaicine, and a volatile base which he names erythroryline. There 
also seem to be one or two other alkaloids present, but the author was 
unable to obtain them in a pure state, or to determine whether they 


were present in the fresh leaves or formed during the process of 
a to 


extraction. 


Bases in Jaborandi Leaves. By E. Harnacx (Chem. Centr., 
1885, 628—629).—Besides pilocarpine and jaborine, Merck (Harnack | 
and Meyer, Abstr., 1880, 898) obtained from the leaves of the f 
jaborandi a third syrupy alkaloid, which yielded a nitrate crystallising 
in well-defined prisms. The author has investigated this alkaloid, 
to which he gives the name pilocarpidine. It very closely resembles 
pilocarpine, both in physiological and chemical properties, but it does 
not give a precipitate with auric chloride. Its formula is CjH,N,O2. 
It is easily converted into an amorphous base, jaboridine, C;oHi.N20s, 
which resembles jaborine and atropine in properties. Jaboridine 
appears to be identical with jaborandine, CjH,,N.0;, obtained by 
Parodi (Rivista farm., 1875, 3) from false jaborandi ( Piper 
jaborandi), and by Chastaing, by the oxidation of pilocarpine with 
fuming nitric acid. The author believes that the jaborine hitherto 
obtained has always contained jaboridine as an impurity. From the 
formula and properties of pilocarpine, C),H,N20,, this substance 
would appear to be a methyl-derivative of pilocarpidine; and the 
author points out that the latter has the composition of a di-hydroxy- 
derivative of nicotine or of an isomeride thereof. Jaboridine is an 
oxidation product of pilocarpidine, formed by the replacement of two 
atoms of hydrogen in the latter by an atom of oxygen. 

L. T. Tf. 


Alkaloids of Fenugreek Seeds. By E. Jauns (Ber. 18, 
2518 — 2523).—The seeds of Trigonella faenum grecum contain 
trigonelline and a liquid base identified as choline. T'rigonelline, 
C,H,NO, + H,0, crystallises in colourless, flat prisms, of feeble saline 
taste ; it is readily soluble in water, sparingly soluble in cold alcohol, 
insoluble in ether, chloroform, and benzene; it is carbonised when 
heated. The reactions with the various reagents for alkaloids are 
described. The hydrochloride, C;H;NO,,HCI, crystallises in an- 
hydrous tables ; the platinochloride, (C;H;NO,).,H,PtCl, crystallises 
in prisms. Two aurochlorides were obtained, C;H,NO,,HAuCl, 
crystallising in four-sided plates or flat prisms, and melting at 198°, 
and 4C,H,NO,,3HAuCl, crystallising in slender needles and melting 
at 186°. A. J. G. 


Products of the Action of Hydrochloric Acid on the Albumi- 
noids. By J. Horsaczewsxt (Monatsh. Chem., 6, 639—650).— 
When 500 grams of elastin (previously freed from fat by extracting 
the finely powdered substance for two weeks with ether), are boiled 
for 72 hours with 1 litre of hydrochloric acid diluted with an equal 
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volume of water and 25 grams of zine chloride, a small quantity of 
ammonia is given off, and the solution after precipitation of the zinc 
by hydrogen sulphide is found to contain leucine, glycocine, and 
tyrosine. Other compounds are also present, but could not be 
isolated. The formation of these substances, and the absence of 
glutaminic and aspartic acids and of hydrogen sulphide from the 
product of the reaction, show that elastin does not belong to the same 
class of compounds as do albumin and keratin. It also differs from 
the horn substances and all other albuminoids which have as yet 
been examined. N. H. M. 


Physiological Chemistry. 


Digestion of Cellulose. By W. Hennesere and F. STOHMANN 
(Zeit. Biol., 21, 613—624).—The author’s discussion of this subject 
has special reference to the recent investigations of Tappeiner 
(ibid., 20, 52), which have shown that the main products of fer- 
mentation of cellulose, excluding the gases, are acetic and butyric 
acids. Having pointed out certain errors in the statement of the 
results of his experiments, they substitute the following :— 


Hydrogen 
Acetic acid 
Butyric acid 


Total products...... 105°82 


which may be summed ap in the equation— 


210,H,,O; + 11H,0 = 26CO, + 10CH, + 6H, + 19C,H,O, + 
13C,H,0,. 


In regard to the utilisation of molecular energy, the above resolution 
may be expressed as under :— 


100 grams cellulose (100 x 4146) os 414,600 cal. 


33°5 Carbonic anhydride 

4°7 Marsh-gas (47 x 13344) 
33°6 Acetic acid (33°6 x 3505) 
33°6 Butyric acid (33°6 x 5647) 
Heat of resolution 


414600 


Supposing with Tappeiner that the marsh-gas is excreted directly, 
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which, however, is by no means certain, and consequently that the 
corresponding amount of energy, 15 per cent. of the whole, is lost to 
the organism, cellulose would still seem to be a food-stuff of high 
value, apart from any subsidiary mechanical functions which it may 
perform in digestion. 

The authors have assumed the correctness of Tappeiner’s experi- 
mental results as the basis of this discussion ; at the same time they 
do not admit that he has established his position. There is still a 
probability that in the hydrolysis of cellulose intermediate products 
belonging to the carbohydrate group are formed, which, at least in 
part, are directly assimilated. C. F. C. 


The Presence of Glycogen in the Protozoa. By O. Birscuu 
(Zeit. Biol., 21, 603—612).—The author’s experiments were under- 
taken as a confirmation of previous investigations which have been 
recently criticised by Frenzel (Arch. f. Mikr. Anat,, 24, 545). The 
subject in question is the composition of the granules of the entoplasm 
of the gragorine. From a number of qualitative results (of a some- 
what indefinite character), the author concludes that the substance 
composing these granules is glycogen, or a compound of similar nature 
(‘‘paraglycogen”’). The author has identified such a substance also 
in the infusoria Nyctotherns, Ovalis, and Strombidium, confirming, 
therefore, the observations of Certes (Compt. rend., 90, . o 

Albuminoid Substance in Urine. By F. Miter (Chem. 
Centr., 1885, 597—598).—This substance is precipitated from urine 
by acetic acid, and is regarded as a modification of albumin by the 
author, as it is precipitated both by magnesium sulphate, and on 
boiling; moreover it resembles other albuminoid bodies in its 
behaviour with nitric acid. e. P. B. 


Amount of Volatile Acids in the Excrements of Ruminants. 
By H. Witsine (Zeit. Biol., 21, 625—630).—The author’s experiments 
were undertaken as a development of Tappeiner’s observations on 
the formation of acetic and butyric acids as the main products of the 
digestive hydrolysis of cellulose. The subject of the experiments was 
a goat receiving 1°5 kilo. meadow hay per diem; the results obtained 
are summarised in the following table :— 


Urine. 
Aggregate. 


Volatile acids. 


Experiment. 


Excl. HCl + . Vol. fatty 
Ph-COOH. ids. ids. 


2°201 
2°175 
0-935 
2 °934 
1°270 
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The hay contained 25°9 “crude fibre,” of which 60 per cent. was 
found to disappear in the process of digestion, whence, the author 
states, 233 grams cellulose are digested in the 24 hours; and as this 
quantity would yield, according to Tappeiner’s observations, 157 
grams volatile fatty acids, it is seen that of the latter 97°4 per cent. 
are assimilated, and 2°6 per cent. only excreted. C. F. C. 


Abstractor’s Note.—It is to be observed that agricultural chemists 
continue to apply the term cellulose collectively to plant fibres, 
disregarding the variations in composition of the fibre substance. 


Pathological Urine. By A. Vititers (J. Pharm. [5], 11, 246— 
249).—Contrary to Bouchard and Pouchet, the author finds that 
normal urine never contains alkaloids. Operating always on two 
litres, he first evaporated by heat, then in a vacuum, took up the 
residue with absolute alcohol, evaporated the filtered alcoholic solution 
in a vacuum, and took up this second residue with a drop of water. 
In this solution, the alkaloids were detected by alternate precipitation 
with an alkaline carbonate in presence of ether, and re-solution in 
water acidified with hydrochloric acid. When care was taken to 
obtain normal urine, the results were always negative, but alkaloids 
were found in the urine when the subject was suffering from a slight 
attack of bronchitis, indisposition with fever, measles, pneumonia, 
abscess in the head; in one case of tetanus, alkaloids were not found. 

J. T. 

Physiological Action of Rubidium Salts. By C. Ricuer 
(Compt. rend., 101, 667—669).—The toxic effect of rubidium 
chloride depends on the mode of introduction into the system. 
If the solution is injected under the skin, the minimum fatal dose is 
about 1 gram per kilo. of body weight, but if injected directly into 
the veins, about 0°5—0°6 gram per kilo. of body weight is sufficient to 
cause death. In both cases the poison acts directly on the heart aud 
stops its movements. Rubidium is less poisonous than potassium. 

C. H. B. 

Physiological Action of Salts of Lithium, Potassium, and 
Rubidium. By C. Ricugr (Compt. rend., 101, 707—710).—Aqueous 
solutions of the chlorides of the three metals were injected under the 
skin of various animals, and the minimum dose sufficient to cause 
death was determined. The effects of lithium chloride appear very 
slowly, but the action of rubidium and potassium chlorides is evident 
in a few hours. Leaving out crayfish, which are very easily poisoned 
by the chlorides, and snails, which offer considerable resistance to 
their action, it was found that the minimum fatal dose per kilo. of 
body weight was practically the same for tench, tortoises, frogs, 
pigeons, guinea-pigs, and rabbits, being 0°1 gram for lithium,* 0°5 
for potassium, and 1‘0 for rubidium. ‘These numbers are almost in 
exactly the same ratio as the atomic weights of the three metals, 
namely, 7, 39, and 85. In other words, lithium, potassium, and 
rubidium, if taken in molecular proportion instead of in equal weights, 


* These numbers represent, not the amount of chloride, but the amount of metal 
in the form of chloride. 
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are equally poisonous. It would seem, therefore, that the toxic action 
is really a chemical action, and it is probable that these three chlorides 
act by displacing, molecule for molecule, the sodium chloride present 
in the tissues. 


Physiological Action of Liebig’s Extract of Meat. By 
K. B. Leumann (Chem. Centr., 1885, 665).—Neither this extract nor 
potassium salts, even when taken in large doses, have a specific action 
on the rate, strength, or regularity of the pulse. The action which 
has been observed is only the general reflex action of all salts on 
the stomach and intestines. The continued consumption of large 
quantities of the extract, even up to 1 per cent. of the whole weight 
of the body, had not an ill, but apparently a very favourable 
effect. Ss + - 


Adipocere. By E. Zittner (Chem. Centr., 1885, 441—442).—From 
the results of several minute microscopical and chemical investiga- 
tions the author concludes that adipocere is formed from the various 
fats present in the body at the moment of death, and that the 
albuminoids do not play any part in this transformation. After a few 
months’ putrefaction, the animal tissues are no longer impervious to 
the transmission of the fat, which then wanders and collects in masses, 
there to undergo further decomposition, and eventually lose its 
glycerol and oleic acid, leaving a crystallised fatty acid behind. To 
this end thorough moistening of the corpse is necessary to carry away 


mechanically the liquid products. As the crystallised acid occupies 
a much greater space than the amorphous form, the apparent 


transformation of parts of the body into fat is explained. 
J. K. C. 


Post-mortem Imbibition of Arsenic. By F. 8S. Surron (Amer. 
Chem. J., '7, 75—87).—But little is known of the distributiou of arsenic 
and other poisons when introduced into the body after death, it being 
generally assumed that the transfusion of arsenic is prevented by the 
sulphuretted hydrogen evolved by the decomposition. That it can travel 
to the liver and some other viscera when injected into the stomach or 
rectum has been pointed out, but whether it can reach the brain is a 
contended point; if this is impossible, and Scolosuboff's statement 
that arsenic is deposited during life in the brain and spinal cord is 
true, then a means is afforded of distinguishing between poisoning 
by arsenic and post-mortem injections containing it. 

The author made injections of 3 grains arsenious oxide into the 
stomach and rectum of dogs killed by chloroform 24 hours previously, 
and found that after burial for periods of from 3 to 102 days, arsenic 
could be detected in the liver, the kidneys, and the brain, and that 
the longer the time of burial, the greater was the quantity of arsenic, 
especially in the case of the brain. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


Invert Sugar and Selective Fermentation. By E. Maumenf 
(Compt. rend., 101, 695).—A contribution to the controversy between 
Berthelot, Leplay, and Maumené on this subject (Abstr., 1885, 1003, 
1085, 1152). 


Comparative Researches on the Formation of Amides 
during the Germination of Various Seeds in the Dark. By 
B. Scuutze and E. Friecusie (Landw. Versuchs-Stat., 1885, 137— 
149).—Although we are in possession of much information con- 
cerning the change of albumin into asparagine, yet we are still 
ignorant whether the whole of the albuminoids are converted into 
asparagine and its congeners or not. One special object of this 
investigation was to discover if, when legumes and cereals germinate 
in the dark under the same conditions, relatively corresponding 
amounts of amides were produced from the albumin in each. All the 
details of the methods employed and of the analytical results are 
given. The analyses show that in all cases the conversion is very 
gradual and different, the legumes as a rule producing, not only 
absolutely but also relatively, larger quantities of amides; this is most 
remarkable in the case of lupines. It may also be taken for granted 
that seeds when germinating do not of necessity produce an amount 
of amides at all proportional to their nitrogen reserve matter, but 
that the individual character of the plant itself has very considerable 
influence. E. W. P. 


Action of Saline Solutions on Germination. By M. Jarius 
(Landw. Versuchs-Stat., 1885, 149—178).—These experiments were 
instituted with the object of completely answering the question as to 
whether the solutions of manures in the soil have, or have not, a 
detrimental action on the germination of the seed sown. The first 
portion of the article is occupied in discussing and reviewing other 
work on the subject, after which the author's own experiments 
and results are given in very full detail. The strengths of the 
saline solutions employed were 0°41, 1°0, and 2°0 per cent., and 
the seeds were in some cases allowed to soak for 24—48 hours, and in 
other cases 1—5 days. The solutions employed were of sodium and 
potassium chlorides, potassium and ammonium sulphates, calcium 
hydrogen phosphate, potassium and sedium nitrates, and a solution 
containing all the nourishing constituents of plants. Peas steeped in 
a 2 per cent. solution for 24—48 hours increase in weight and volume 
regularly, but this increase is less than that which takes place when 
distilled water is employed. After 48 hours, the volume experiences a 
lesser increase than the weight, and this increase is reduced as the 
solutions become more concentrated, and the longer the period of 
steeping is continued, so that the ratio between volume and weight in 
2 per cent. solutions and after 48 hours is the widest, that is, the 
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sp. gr. is then the highest. The sp. gr., as also the increase in weight 
and volume, is after 24 hours now raised, now lowered, when solutions 
of 0°2, 0'4, and 1 per cent. are used. Only in the cases of sodium 
chloride and nitrate in all concentrations, and from the beginning to 
the end of the steeping, is a constant increase in sp. gr. found; whilst 
in the other solutions under all conditions, the increase in weight and 
volume is less than that when the liquid is water. The greatest 
amount of variation is found in the 0°4 and 1-0 per cent. solutions 
of salts of potassium after 24 hours. Finally the increase in weight 
and velume of peas attains its maximum in the shortest possible time 
the more concentrated the solutions are; the time being dependent on 
the salt dissolved. 

The influence of the solutions on germination was tested under 
various conditions, such as 1—d days with full and partial supply of 
air. The results are as follows: germination is decidedly aided by 
0'2—0'4 per cent. solutions, but 1—2 per cent. solutions do harm, the 
shoots being feeble and abnormal, &c.; this harmful action is the 
more marked when there is not a plentiful supply of air, and also the 
good done by the weaker solutions is less when air is not freely 
accessible to the seed. Leguminose and Crucifere are much assisted 
by the “nutritive solution,” 0°4 per cent. solutions of potassium 
nitrate, and sodium chloride, whilst even 0°2 and 0-4 per cent. 
solutions of ammonium sulphate and calcium hydrogen phosphate are 
distinctly harmful to the above classes of plants. Grass seeds are 
not liable to much harm. Even 2 per cent. solutions are productive 
of good, the most damage being done by sodium chloride and nitrate 
in 2 per cent. solutions; summer rye is less subject to influence, 
whilst maize és more easily affected for good by 0:4 and 1-0 per cent. 
solutions than all the other grasses. The results of the investigation 
show that no harm can possibly come of the use of manures, as their 
solution in the soil can never be stronger than 0°4 per cent. Still the 
seed should not be sown immediately on the manure, as in such a 
case it is possible that a solution strenger than 0°4 per cent. may be 
formed. There is an interesting table given showing the ratio between 
the growths of the radicle and plumule of several seeds when subject 
during growth to various strengths of a solution. E. W P. 


Composition of the Pollen of the Common Pine. By A. Von 
Pianta (Landw. Versuchs-Stat., 1885, 215—230).—The author fully 
describes every process which be has employed for the estimation of 
the constituents of pollen: the results are as follows:— 


7°66 per cent. 


Nen-nitrogenous matter .... 
Ash 

Hypoxanthine and guanine. . 
Saccharose. 

Starch 


0 ee be 
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Wax-like compounds 3°56 per cent. 
Fatty acids 10°63 " 
Resinous bitter compounds. . 7°93 * 


Under the name cuticula is to be understood that chemically 
changed cellular matter, which overlays structures, and is in direct 
contact with the air. It was estimated by digesting the pollen for 
three days with a 5 per cent. alcoholic potash solution, whereby 
fat, &c., was removed from the pollen grains ; the residue was boiled 
with semi-normal hydrochloric acid for two hours; this removed the 
last traces of starch, and then ether removed any further soluble 
matters there might be, so that pure cuticula remained. E. W. P. 


The Sugar of Symphoricarpus Racemosa. By P. Herrmann 
and B. Toiuens (Annalen, 230, 50—55).—The authors have 
examined the sugar contained in the fruit of Symphoricarpus racemosa, 
and find that it consists of a mixture of dextrose and levulose. 


W. C. W. 


Conditions of the Development, and of the Activity, of 
Chlorophyll. By J. H. Givperr (Brit. Assoc.,* 1885).—The foliage 
of different plants presents a great variety of shades of green, and it 
may be stated that, at any rate so far as our common agricultural 
plants are concerned, somewhat characteristic shades of colour are 
shown according to the natural order to which they belong, the 
Leguminose differing from the Gramine, the Crucifere, the Cheno- 
podiacesw, and soon. But the same description of plant will exhibit 
very characteristic differences, not only at different stages of growth, 
but at the same stage in different conditions of luxuriance, as affected 
by the external conditions of soil, season, manuring, &c., but especi- 
ally under the influence of different conditions as to manuring. 

The Rothamsted field experiments show that in a series of com- 
parable experiments with the same crop, depth of green colour by no 
means necessarily implies a finally greater amount of carbon assimi- 
lation; whilst it has long ago been experimentally proved that the 
deeper colour was associated with a relatively high percentage of 
nitrogen in the dry or solid substance of the herbage; and this 
obviously means a lower relation of carbon to nitrogen. 

Comparative determinations of the amounts of chlorophyll were 
made by Russell in parallel specimens to those in which the author 
determined the percentages of dry matter and of nitrogen. 

The following table gives the results of some of these experiments; 
namely, the percentages of nitrogen, and the relative amounts of 
chlorophyll, in the separated gramineous, and the separated legu- 
minous plants, in the mixed herbage of grass land, in specimens of 
wheat grown by a purely nitrogenous manure, and by the same 
nitrogenous manure with a full mineral manure in addition; and in 
specimens of barley grown by a purely nitrogenous manure, and by 
a mixture of the same nitrogenous manure and mineral manure in 
addition. It is to be borne in mind that the specimens were collected 


* Read in Section B, at the meeting of the British Association at Aberdeen, 
September, 1885. 
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whilst the plants were still quite green, and actively growing. It 
should be farther explained that the amounts of chlorophyll recorded 
are, as stated in the table, relative and not actual; that is to say, the 
figures show the relative amounts for the individual members of each 
pair of experiments, and not the comparative amounts as between 
one set of experiments and another. 


; Carbon assimilated 
Nitrogen Relative per acre per annum. 
per cent. | amounts of 


in dry 
substance. | “Blorephyll. pou 


Difference. 


Hay. , Ibs. 


GrOMMOD 200 cose ccsccscccees “19 
Leguminos@ ...seccccsesesese| 2°478 


W heat. 


Ammonium salts only...... #1 +227 
Ammonium salts and ” mineral 
*0 -566 


Ammonium salts ii *1°474 
Ammonium salts and mineral 
manure. chitinase Cre 


* Not fully dried. 


Thus the separated leguminous herbage of hay contained a much 
higher percentage of nitrogen in its dry substance than the separated 
gramineous herbage; and also a much higher proportion of chloro- 
phyll. Indeed, under comparable conditions, the Leguminoss 
eventually maintain a much higher relation of nitrogen to carbon 
than the Graminew; in other words, in their case, carbon is not 
assimilated in so large a proportion to the nitrogen taken up. 

The wheat plants manured with ammonium salts alone show a 
much higher percentage of nitrogen than those manured with the 
same amount of ammonium salts, but with mineral manure in addi- 
tion. The high proportion of chlorophyll again goes with the high 
nitrogen percentage ; but the last column of the table shows that, 
with the ammonium salts without mineral manure, with the high 
percentage of nitrogen, and the high proportion of chlorophyil, in 
the dry substance of the green produce, there is eventually very 
much less assimilation of carbon. The result is exactly similar in 
the case of barley. 

It is evident that the chlorophyll formation has a close connection 
with the amount of nitrogen assimilated, but that the carbon assimi- 
lation is not in proportion to the chlorophyll formed, if there be not 
a sufficiency of the necessary mineral constituents available. No 
doubt there had been as much, or more, of both nitrogen assimilated, 
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and chlorophyll formed, over a given area, where the mineral as well 
as the nitrogenous manure had been applied, the lower proportion of 
both in the dry matter being due to the greater assimilation of carbon 
and consequent greater formation of non-nitrogenous substances. 

It is of interest to observe that these results of experiments in the 
field are perfectly consistent with those obtained by vegetable physio- 
logists in the laboratory; they having found that the presence of 
certain mineral, or ash constituents, and especially that of potassium, 
is essential for the assimilation of carbon, no starch being formed in 
the grains of chlorophyll without the aid of that substance. Sachs 
says, ‘‘ Potassium is as essential for the assimilating activity of chloro- 


phyll as iron for its production.” 


Adonis Vernalis and Adonidin. By J. Morpacyz (Pharm. J. 
Trans. [3], 16, 145—146).—Adonis vernalis amongst other substances 
contains aconitic acid and a glucoside, adonidin. To obtain the latter, 
the leaves and stalks are dried, extracted with 58° alcohol, treated 
with basic lead acetate, the excess of lead removed with sodium 
carbonate, the liquid made alkaline with ammonia, and the glucoside 
precipitated by means of tannin. The tannate is digested with zinc 
hydroxide and alcohol at a gentle heat for several hours, the alcohol 
is then distilled off, and the glucoside extracted with absolute alcohol, 
carefully evaporated and dried over sulphuric acid. The yield is 
2 grams per 10 kilos. The substance forms a rather hygroscopic 
canary-yellow powder, but after prolonged desiccation forms radiating 
crystals. Ammonia prevents crystallisation. It is soluble in water, 
alcohol, and amyl alcohol; insoluble in anhydrous ether, chloroform, 
turpentine oil, and benzene; and has a persistent bitter taste. Heated 
at 80—85° it loses 3°14 per cent. water, but does not alter physically ; 
between 85—90° it becomes brown; and at 100° nearly black. It 
contains no nitrogen, is neutral to litmus, and only reduces Fehling’s 
solution when heated with it in presence of hydrochloric acid. 
Ammonia turns it brown, tannin precipitates it, and basic lead acetate 
produces a cloudiness in its solutions, whilst baryta and alkaloid 
reagents do not react with it. When decomposed, it yields a resinous 
substance soluble in ether, and develops a persistent odour of cut hay. 
Owing to its imperfect and troublesome crystallisation a good sample 
can scarcely be obtained for analysis, but the mean of several experi- 
ments gives per cent. C, 42°623; H, 7547; O = 49°830. ~ 

A. LT, 


Arum Italicum. By G. Spica and G. Biscaro (Gazzetta, 15, 238— 
242).—As the symptoms occurring in three cases of poisoning by 
eating the spadices of the Arwm italicum were peculiar, the authors 
have made a chemical and a physiological study of this species. From 
the spadices, a glucoside has been extracted, identical with saponin ; 
the symptoms produced by the hypodermic injection of both sub- 
stances into frogs were compared, and found to be practically the 
same. In both cases, general paralysis of the nervous and muscular 
systems supervened, ending, in most cases, in death: the symptoms 
are not those of tetanus as at first supposed. V. H. V. 
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Researches on Gourds. By R. Uxtsricat (Landw. Versuchs- 
Stat., 1885, 230—240).—The author details the physical composition 
of many gourds, showing the proportion of rind to flesh and seed, 
and the chemical constituents of all parts of various gourds, as well 
as the composition of the ash. E. W. P. 


Illicium Religiosum. By J. F. Etsxman (Rec. Trav. Chim., 4, 
32—54).—The liquid obtained by distilling the leaves and fruits of 
Iilicium religicsum with water consists of eugenol, a terpene to which 
the author gives the name of schikimene, and safrole, besides a small 
quantity of some indefinite compounds of high boiling point, which 
are probably formed by the polymerisation of the previous com- 
pounds. Schikimene boils at about 170°, and is a fragrant, limpid, 
mobile, colourless liquid; its sp. yr. = 0°865; with concentrated 
sulphuric acid it yields a magnificent orange colour, and on warming 
with nitric acid it deflagrates with violence, it also explodes on con- 
tact with iodine ; its specific rotatory power is [#]) = — 22°5°, but if 
heated for some time over metallic sodium, it is reduced to — 0°85°. 
The author finds that by heating safrole gently with an equal 
quantity of an aqueous solution of potassium permanganate (1 part 
in 40 of water) piperonic acid is formed (comp. Abstr., 1884, 
1338), and from this and the measurement of the refractive 
index he considers that the constitution of safrole is probably best 


expressed by the formula C,H,Pr<(,>CH, [Pr : 0,CH, = 1:3: 4] 


(compare Abstr., 1884, 1339). The residue left after the removal of 
the above compounds by distillation, when subjected to strong pres- 
sure, yields a clear syrup which contains protocatechuic acid, schi- 
kimic acid, and schikimipicrin; schikimic acid, C;H»O;, which is 
present in large quantities, is a white, crystalline compound, insoluble 
in alcohol, ether, and chloroform, but readily soluble in water, dilute 
alcohol, and also in concentrated sulphuric acid; it is not precipi- 
tated from its solution by metallic salts, and is not affected by ferric 
chloride, Fehling’s solution, or ammoniacal silver solution; an alka- 
line solution of auric chloride, however, acts on it readily, oxalic 
acid being formed; bromine also acts violently on its aqueous solu- 
tion; by fusion with potassium hydroxide, it appears to yield proto- 
catechuic acid. It is a strong acid, readily decomposing carbonates ; 
it melts at about 178—180° (uncorr.), and has a specific rotatory 
power [a]) = — 200°4°, its salts are difficult to crystallise, being 
very soluble in water. Schikimipicrin forms large, transparent 
crystals, readily soluble in warm water or alcohol, but insoluble in 
ether, chloroform, and light petroleum, it melts at 200° (uncorr.), its 
reaction is neutral, and it has an extremely bitter taste. A. P. 


Analyses of Varieties of Lupines, Beans, and Maize grown 
under like Conditions. By E. Frecusie (Landw. Versuchs-Stat., 
32, 179—195).—Full tables are given, showing the analytical results 
obtained with 10 varieties of lupines, 12 varieties of beans, and 
9 varieties of maize, grown under identical conditions as regards soil, 
manuring, &c. 
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Nitrogenous Organic Compounds in the Soil. By G. Loczs 
(Landw. Versuchs-Stat., 1885, 201—202).—Hydrochloric acid extracts 
from the soil, besides humic acid, a nitrogenous compound. This 
compound could not be separated by dialysis, but it forms a volu- 
minous, yellow precipitate with phosphotungstic acid. The composition 
of this humic substance is still uncertain; samples prepared from two 
kinds of soils contained N = 68 and 65 per cent., C = 45°4 and 
37°3 per cent. E. W. P. 


Analytical Chemistry. 


Apparatus for the Quick Reduction of Measured Gas 
Volumes to Normal Condition. By C. Winker (Ber., 18, 2533— 
2535).—A modification of Kreusler’s apparatus (Abstr., 1884, 775). 


New Arrangement of the Volumetric System. By C. Winkier 
(Ber., 18, 2527—2533).—The author thinks that the volumetric 
system should be derived from the molecular weights, and not from 
the equivalent weights, as is the case at present. 


A Method of Filtration by Means of easily soluble and 
easily volatile Filters. By F. A. Goocn (Amer. Chem. J., '7,87— 
90).—Anthracene is proposed as a substitute for asbestos for filtering 
in cases where the use of paper is objectionable. The anthracene is 
moistened with alcohol, then mixed with water, and applied to a per- 
forated cone or crucible in the same way as asbestos. If necessary, a 
finer coating, made by dissolving anthracene in hot alcohol and pre- 
cipitating by water, is afterwards added. After filtration, the anthra- 
cene may be removed by treating in a small beaker with warm benzene ; 
on adding water the benzene solution rises, and may be removed 
by filtration through a wet filter-paper if thought necessary. The 
anthracene may also be removed by gentle heating. H. B. 


Estimation of Water of Crystallisation in Organic Com- 
pounds. By E. Ostermayer (Chem. Centr., 1885, 603—604).—The 
method described by the author is one employed to estimate the 
amount of water in the salts of iodonaphtholsulphonic acid, which, 
like many other organic compounds, loses iodine on heating. A 
weighed quantity of the salt is heated in a current of dry air in a tube 
placed in an oil-bath at 110—120°; the tube is connected with one 
containing a silver spiral, and this with a chloride of calcium tube. 
The silver is gently heated, and combines with the iodine given off, 
whilst the water is collected by the calcium chloride, the increase in 
weight of the latter giving the amount of water. P. P. B. 


Diphenylamine as a Reagent for Free Chlorine. By H. 
Hacer (Chem. Centr., 1885, 588).—As a very delicate test for traces 
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of free chlorine, the author uses a solution of diphenylamine in strong 
sulphuric acid, poured gently down the side of the vessel containing 
the liquid to be tested. Should no blue coloration be formed, even 
after standing for a few minutes with subsequent agitation, a small 
quantity of pure concentrated sulphuric acid should be added, when 
even very small traces of free chlorine will show themselves bv a blue 
ring forming at the junction of the two liquids. J. K. C. 


Naphthol as a Reagent for Free Chlorine and Bromine. By 
H. Hacer (Chem. Centr., 1885, 692—693).—A 1 per cent. alcoholic 
solution is used ; about 0°5 c.c. of this is poured gently into a narrow 
cylinder containing 4—5 c.c. of the liquid to be tested. After standing 
for a few minutes, traces of free chlorine or bromine are shown by 
the formation of a milky ring where the two liquids meet. Nitric 
acid and ferric chloride should be well diluted before apvlying the 
test. J. K. C. 


Estimation of Iodine. By G. Weiss (Chem. Centr., 1885, 634, 
and 712—713).—The author has lately received samples of iodine, 
which, when estimated by the ordinary method of titration with 
hyposulphite, gave over 100 per cent. of iodine. This was found to 
he due to the presence of about 3 per cent. of bromine, an impurity 
due to the fact that the iodine was obtained from the last mother- 
liquors in the preparation of nitre, by precipitation as cuprous iodide. 
The greasy nature of this precipitate renders the complete washing 
out of the chlorides and bromides present exceedingly uncertain. 

The author describes a simple method for the quantitative separa- 
tion of iodine, bromine, and chlorine. The halogens must be present 
in the form of simple and easily decomposable metallic compounds. 
Concentrated ferric sulphate solution is added and the whole boiled, 
when the following reaction takes place: Fe,(SO,); + 2KI = 2FeSO, 
+ K,SO, + 1,. During the heating, a current of air is passed through 
the solution, and then into a solution of potassium iodide. When all 
the iodine has been carried over into this latter, it is removed for titra- 
tion and replaced by dilute ammonia. After the residue in the 
decomposing flask has cooled, a slight excess of potassium perman- 
ganate is added to it, and the flask warmed to 50—60°. Evolution 
of bromine soon commences, and the latter is carried over into the 
ammonia by the current of air, and then estimated gravimetrically or 
by titration. The chlorine can be estimated in the residue, or better, 
by difference, from a determination of the total quantity of iodine, 
bromine, and chlorine present in the original substance. 

If the halogens are present as oxy-acids, they must be reduced by 
sulphuretted hydrogen or other suitable means; if in the free state 
they are best converted into zinc iodide by treatment with — 

a A 

Detection and Determination of Fluorine. By G. Tammany 
(Zeit. anal. Chem., 24, 328—343).—Fresenius’ method (Zeit. anal. 
Chem., 5, 190) of absorbing the silicon fluoride by water and weighing 
gives good results. For destroying admixed carbonates, evaporation 
with potash-alum is as effective as boiling with acetic acid. Sulphurous 
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anhydride may be arrested by a tube containing chromic acid dissolved 
in strong sulphuric acid. This does not retain silicon fluoride ; 
whereas solutions of potassium dichromate and permanganate in 
sulphuric acid, and peroxide of lead as proposed by Kupfer, all 
absorb the fluoride. 

In substances free from boron, fluorine may be detected by heating 
with quartz powder and sulphuric acid at 170° in a stream of air, 
which is then passed through water. As little as 0°0002 gram of 
fluorine yields a ring of silica in the wetted part of the tube. The 
water will then contain hydrofluosilicic acid, besides silica, sulphuric 
acid and a trace of sulphurous acid. Hydrofluosilicic acid is best 
precipitated by an alcoholic solution of barium bromide or acetate. 
Barium silicofluoride can be completely washed with 50 per cent. 
alcohol, 1 litre of which dissolves 0°0257 gram of it. If evaporation 
be required, the acetate must be used, since acetic acid does not expel 
hydrofluosilicic acid, whilst hydrobromic acid does. The acetate 
should be strongly acidified, and the residue must be treated with 
hydrobromic acid, to reconvert into silicofluoride any barium fluoride 
which may have been formed. It is then washed with 75 per cent. 
alcohol, converted into sulphate and weighed. Test analyses showed 
that even in highly dilute solutions, the fluorine can be thus deter- 
mined without serious loss. Soluble fluorides can be analysed in 
similar manner after conversion into silicofluorides by addition of 
hydrobromic acid and silica. The excess of silica is removed by 
hydrofluoric acid after the washing with alcohol. 

Barium silicofluoride may be separated from the sulphate by igniting 
the mixture, and extracting the fluoride of barium by hydrochloric 
acid. 

Attempts to determine fluorine in fluorspar and cryolite by the above 
processes gave very low results, owing to the fact observed by Landolt, 
that the action of moist air on silicon fluoride produces an insoluble 
compound containing fluorine (5—12 per cent.). This body is not 
decomposed by evaporation with baryta, but is easily soluble in potash. 
This led to the following method, which gave good results. To the 
water in which the silicon fluoride has been absorbed, an excess of 
potash is added, and the whole evaporated to dryness. The residue 
is treated with hydrochloric acid, and excess of potassium acetate 
added. It is then mixed with 3 vols. of 80 per cent. alcohol, and the 
precipitated potassium silicofluoride titrated with potash (Stolba). 
The same process may be applied without distillation to soluble 
fluorides, adding silica before the acid, but with fluorspar, &c., distilla- 
tion is necessary. 

Lastly, the author condemns Wilson’s method for estimating 
fluorine in organic compounds, and shows that a loss of from 7 to as 
much as 68 per cent. of the fluorine may take place during the incinera- 
tion alone, even wlien much sodium carbonate or baryta is added. 

M. J. S. 

Estimation of Carbon in Iron and Steel. By W. Gint, 
(Dingl. polyt. J., 25'7, 527).—The estimation of carbon in iron, 
according to Wébler’s method—heating in a current of chlorine and 
igniting the residue to convert the carbon into carbonic anhydride—is 
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said to give low results, owing to the difficulty @@ obtaining 
chlorine free from oxygen. The author proposes to watjjt, 

the gas carefully, and pass it over a layer of red-hot ch 

viously ignited in a current of chlorine before applying it to 

method. 


Detection of Thiosulphates im Water. By G. Nevnorigs. 
(Chem. Centr., 16, 459)—Such impurities are to be found in thi, 
water obtained from the neighbourhood of gasworks, and at times %> 
from those in the neighbourhood of vineyards. The presence of thio- 
sulphates may be ascertained by adding lead acetate to a litre of the 
water, collecting the precipitate, washing, and boiling it with sodium 
carbonate solution. The filtrate is evaporated to dryness, and the 
residue is tested for thiosulphates by treating it with hydrochloric 
acid and pure zinc. Pr. BP. B. 


Ferrous Ammonium Sulphate as. a Reagent for Nitric Acid. 
By A. Rosa (Gazzetta, 15, 295—296).—Ferrous ammonium sulphate is 
a delicate reagent for the presence of nitric acid ; it is much more 
sensitive than ferrous sulphate (compare Abstr., 1884, 493). 

V. LY. 

Diphenylamine and Crystallised Phenol as Reagents for 
Nitrates and Nitrites. By H. Hacer (Chem. Centr., 1835, 586— 
588).—As stock solution, 1 gram of diphenylamine is dissolved in 
30 c.c. of absolute alcohol and mixed with four or five times its bulk 
of pure concentrated sulphuric acid. The liquid to be tested is. 
poured into a test-tube, and the diphenylamine solation allowed to 
run gently down the side: nitric or nitrous acid in the strength 
of one drop of a 30 per cent. solution to 60 c.c: of water is easily 
detected by this test, a blue coloration being formed at the point 
of contact of .the two liquids. The absence. of all other oxidiz- 
ing or reducing substances must of course be: first ascertained. That 
the blue coloration is not due te chlorine may be ascertained by a 
control experiment with crystallised phenol in hydrochloric acid: the 
liquid to be tested is mixed with this in a test-tube, and sulphuric 
acid poured gently down the side: a red coloration is formed by the 
presence of nitrogen acids. J. K. C. 


Naphthol and Sulphuric Acid as a Reagent for Nitric and 
Nitrous Acids and Free Chlorine. By H. Hacer (Chem. Centr., 
1885, 693—694).—Mix the liquid to be tested with half its bulk of a 
1 per cent. alcoholic naphthol solution, and pour sulphuric acid gently 
down the side of the vessel: a brownish-red coloration denotes the 
presence of nitrogen. acids or free chlorine : if no ring is formed, shake 
up, allow to stand for a few minutes, and pour in gently pure con- 
centrated sulphuric acid. J. K. C, 


Arsenic in Bleaching Powder and in Potassium Chlorate. 
By L. Garnier (J. Pharm. [5], 11, 9).—In 1881, Schlagdenhauffen and 
the author detected the presence of arsenic in certain samples of 
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bleaching powder. The author reports that recently potassium 
chlorate, intended to be used in Fresenius and Babo’s method of 
arsenic estimation in organic matter, was found to contain decided 
traces of arsenic. The presence of the metal is ascribed to @ 4% 
in the chlorine employed in manufacturing the salt. 


Estimation of Arsenic in Ores, Mattes and Metallic Copper. 
By G. W. Lenmann and W. Macer (Amer. Chem. J., 7, 112—113). 
—R. Pearce’s method (Engin. Min. J., 1883, 256) is found to be the 
most trustworthy and convenient, The materia] is fused with nitre 
and sodium carbonate, and the filtered solution acidified with nitric 
acid and boiled. Silver nitrate and ammonia are added, the pre- 
cipitate of silver arsenate is washed, and the silver in it estimated by 
Volhard’s method. Metallic copper must be dissolved in nitric acid, 
and the arsenic precipitated as ferric arsenate by addition of a ferric 
salt and ammonia in excess; the precipitate obtained is treated as 
above. Satisfactory test analyses are given. H. B. 


Swedish Method of Testing for Arsenic, By A. Arrerserc 
(Chem. Centr., 16, 600—602).—A small portion of the substance is 
treated in a test-tube with dilute hydrochloric acid, zinc and ferrous 
sulphate. A plug of cotton-wool moistened with lead acetate is 
placed above the mixture, and in the mouth of the test-tube are sus- 
pended two strips of paper moistened with lead acetate and silver 
nitrate respectively. If the silver nitrate remains unaltered after 


12 hours, the substance is declared free from arsenic. If arsenic 
is found by the above method, then the substance is distilled with 
hydrochloric acid and ferrous sulphate. A portion of the distillate is 
tested for arsenic as above, and in another portion, the arsenic is pre- 
cipitated as sulphide, and metallic arsenic obtained from the sulphide 
by reduction with potassium cyanide and sodium carbonate in a 
current of carbonic anhydride; the density of the arsenic mirror de- 
termining the condemnation, or otherwise, of the goods. The author 
proposes to evaporate the distillate with nitric acid: the arsenic is 
then obtained in the form of arsenic acid, the presence of which can 
be easily recognised by the characteristic reaction with silver nitrate. 
rz. @ 
Eyster’s Scheme for Qualitative Analysis. By R. B. Waxper 
(Amer. Chem. J., '7,110—112). Eyster’s scheme is described in Amer. 
Chem. J., 7, 21—26; a modification is here proposed for the detection 
of cadmium, copper, nickel, and cobalt: the cadmium is precipitated 
by ammonium sulphide in presence of potassium cyanide; addition 
of acetic acid to the filtrate throws down the copper as sulphide, and 
on adding hydrochloric acid to the filtrate from this, nickel is pre- 
cipitated as sulphide, whilst the cobalt remains in solution. H. B. 


Separation of Iron and Aluminium. By M. Itinskxi and G. v. 
Kworre (Ber., 18, 2728—2734).—The metals must be present as sul- 
phates or chlorides, as in the case of nickel and cobalt (this vol., 
p. 840). The very slightly acid solution is treated with an equal volume 
of 50 per cent. acetic acid, and an excess of nitroso-8-naphthol (dis- 
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solved in 50 per cent. acetic acid), and the whole stirred. After 
6—8 hours it is filtered, and the precipitated ferrinitrosonaphthol 
washed, first with cold 50 per cent. acetic acid, then with water, 
dried, ignited with pure oxalic acid, and weighed as Fe,Q,. 

Ferrinitroso-B-naphthol, (CjHsO-NO);Fe, forms a voluminous 
brownish-black precipitate, soluble in warm moderately dilute hydro- 
chloric or sulphuric acid ; it is also soluble in glacial acetic acid and 
in alcohol. Benzene, aniline, and phenol dissolve it with formation of 
dark-brown solutions. Warm concentrated potash solution decom- 
poses it with formation of ferric hydroxide and a green potassium 
salt of nitrosonaphthol. 

Ferronitroso-B-naphthol is formed when a very dilute solution of a 
ferrous salt is treated with an aqueous solution of nitroso-naphthol : 
the solution becomes green, and after a long time a separation of 
green flakes of ferronitrosonaphthol takes place. This compound is 
very susceptible towards free mineral acids, and is therefore not 
formed in a strong solution of ferrous sulphate. N. H. M. 


Estimation of Manganese. By Dieut: (Chem. Centr., 1885, 
713—714).—The author previously recommended the estimation of 
manganese in the presence of iron by precipitation of the mixed 
oxides, Fe,O,; and MnO., by hydrogen peroxide, conversion of these 
by ignition into Mn,Q, and Fe,0;, and estimation of the iron by titra- 
tion and of the manganese by difference. He now finds that unless 
carbonates or organic salts of the fixed alkalis are present, the old 
method of precipitation of the mixed oxides, Mn,O, and Fed), by 
bromine and ammonia, is as quick, and more exact. re. AL 


Volumetric Estimation of Manganese by Means of Potas- 
sium Chlorate. By W. Hampr (Chem. Centr., 1885, 714—715).—It 
is well known that potassium chlorate precipitates manganese as 
peroxide from a boiling solution in concentrated (1°4) nitric acid. 
The author employs this process in the estimation of manganese in 
alloys of manganese and iron, &c. The alloy is dissolved m boiling 
nitric acid, the peroxide precipitated, collected, and titrated. The 
results are very good. The process may also be used for the estima- 
tion of manganese in ores, &c. The presence of cobalt, lead, and 
bismuth is injurious, and necessitates a re-solution and second pre- 
cipitation of the peroxide. Sulphuric and hydrochloric acids, if 
present, must be removed by barium nitrate or by boiling with nitric 
acid respectively. ds ‘FE 


Assay of Nickel Coins. By W.C. Roserts (Pharm. J. Trans. 
[3], 15, 1072).—Half a gram of the alloy is dissolved in a small 
quantity of nitric acid, 1°5 gram of strong sulphuric acid is added, and 
the whole evaporated to dryness. The residue is dissolved, diluted to 
about 60 c.c., put into a platinum dish which forms the negative elec- 
trode of an electric circuit, the positive electrode being a flat platinum 
spiral suspended in the liquid; the solution should be distinctly acid ; 
two pint “ gravity” cells are sufficient for the deposition of the cop- 
per, which is complete in 12 hours, when the copper is washed, &c. 
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The solution and washings are heated, made ammoniacal, any pre- 
cipitated iron removed, and evaporated to about 60 c.c., the solution 
is then put into a platinum dish, and electrolysed, using three cells ; 
the nickel is deposited forming a white, coherent layer. Nitrates must 
not be present except in the smallest possible quantity. D. A. L. 


Electrolysis of Molybdenum Solutions. By E. F. Smiru and 
W.S. Hosxinson (Amer. Chem. J., '7, 90--92).—In a previous paper 
(Amer. Chem. J.,1, No.5) it was shown that molybdenum could be 
completely separated by electrolysis from alkaline molybdic acid solu- 
tions, but only after a lapse of 100 hours. It has since been found 
that precipitation is complete in two to three hours if the solutions 
employed are faintly acid or neutral. The dense black deposit is in 
all cases Mo,0;,3H,0, and not metallic molybdenum, as stated in 
the Handwérterbuch der Chemie. A number of very satisfactory test 
analyses are given. H. B 


Determination of Sulphurous Acid in Beer. By J. Herz 
(Chem. Centr., 1885, 523).—200 c.c. of the beer are acidified with 
phosphoric acid, and 100 c.c. distilled over; the amount of sulphurous 
acid in the distillate is finally determined as barium sulphate. Beer 
brewed at the Court Brewery gave by this method from 000179 to 
00261 gram SO, per litre, whilst 000373 gram per litre represents 
the mean of the results obtained with 84 samples of different beers. 
In the light of these results, the author would regard as suspicious 
any beer which, when treated as above, yields a distillate giving from 
5—10 mgrms. of barium sulphate, and if abeve 10 mgrms. of barium 
sulphate there can be no doubt as to the presence of sulphites. 

P. 2B 

Oxidation of Carbohydrates by Means of Chromic Acid. 
By C. F. Cross and E. J. Bevan (Chem. News, 52, 207—208).— 
Having observed considerable quantities of carbonic oxide in the gas 
evolved during the oxidation of cellulose, sugar, &c., by means of a 
mixture of chromic and sulphuric acids, the authors have resorted 
for quantitative work to a volumetric method, and have successfully 
employed a modification of Scheibler’s carbonic anhydride apparatus 
for the purpose. The chromic acid is introduced in a small tube into 
a small flask connected with the apparatus, and containing the sub- 
stance mixed with strong sulphuric acid, the levels are adjusted, and 
then the contents of the flask are mixed by inclining and shaking. 
The authors intend extending the application of this method. 

D. A. L. 

Estimation of Uric Acid. By E. Lupwie (Chem. Centr., 1885, 
523).—100 c.c. of the urine are treated with magnesia mixture and 
an ammoniacal solution of silver nitrate; in this way a precipitate of 
magnesium silver urate and magnesium ammonium phosphate is 
obtained. The precipitate is digested with a solution of potassium 
sulphide and filtered, the filtrate contains potassium urate, from which, 
after concentration, the uric acid is precipitated by hydrochloric acid. 
The uric acid is collected on a filter of glass-wool, freed from sulphur 
by washing with carbon bisulphide, dried and weighed. If the urine 
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contains albumin this must be first removed by boiling with solution of 
salt and acetic acid, and treating the filtrate as above. The author 
finds the precipitation of uric acid by hydrochloric acid is never 
complete, even after several days. P. P. B. 


The Detection of Adulteration in Oils. By O. C. S. Carter 
(Amer. Chem. J., 7, 92—96).—Cotton-seed oil may be detected when 
added to olive oil or to lard oil, by adding 5 vols. of absolute alcohol 
and an equal volume of a 1 per cent. solution of silver nitrate in 
absolute alcohol; if cotton-seed oil is present, the mixture will rapidly 
darken on warming to 84°. The presence of much of the drying oils, 
such as linseed, hemp-seed, or poppy-seed oil, is shown by treatment 
with nitrogen peroxide ; they do not solidify from formation of elaidin. 
The ease and completeness with which an oil may be saponified is a 
valuable test; lard oil saponifies easily; shark-liver oil and African 
fish oil resist saponification. H. B. 


Detection of Fat Oils in Mineral Oils. By F. Lux (Zeit. anal. 
Chem., 24, 357—362).—When colza oil is heated with potassium, 
or sodium, or their solid hydroxides, soaps are formed. The higher the 
temperature, the more rapid is the saponification. Between 200° and 
250° the soaps dissolve in the oil, which, on slight cooling, gelatinises 
or even solidifies (varying with the alkali used). Mineral oils simi- 
larly treated do not alter in fluidity. The author tested numerous 
mixtures of petroleum and lubricating oils with colza, linseed, and 
olive oils, and found that 2 per cent. of the fat oil in all cases, and 
$ per cent. in some, could be detected with certainty by the gelatini- 
sation which occurred on cooling, after 15 minutes’ heating at 200° 
with sodium or solid caustic soda. With less than 2 per cent., it is 
necessary to heat the test-tube in a paraffin-bath and to avoid agita- 
tion during both heating and cooling, but with larger proportions a 
short boiling over the free flame suffices. M. J. S. 


Examination of Oils containing Unsaponifiable Fats, By T. 
Morawski aud H. Demskt (Dingl. polyt. J., 258, 39—42).—For the 
estimation of unsaponifiable fats in oils, the authors recommend the 
following method, having special reference to the difficulty experienced 
in completely separating the saponified oil from the unsaponifiable 
fat. 10 grams of the oil are treated in a flask with 50 c.c. of alcohol 
and 5 grams of caustic potash dissolved in a small amount of water. 
The mixture is boiled for half an hour in a reflux apparatus. The 
liquid is then diluted with 50 c.c. of water, cooled as rapidly as 
possible, transferred to a separating funnel, and agitated with light 
petroleum. The mixture is allowed to settle, the lower layer drawn 
off, and the petroleum washed repeatedly with water. To remove 
the last particles of water, the petroleum extract is first poured into a 
dry flask and then transferred to a tared flask from which the petro- 
leum is expelled by distillation. D. B. 


Test for Adulteration in Butter. By A. Wacner (Chem. Centr., 
1885, 412—413).—This method depends on the fact that natural 
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butter forms an emulsion much more easily than other fats. About 
0°6 gram of butter is put in a flask with 12 c.c. of water and 2 drops 
of a 2 per cent. soda solution, and the whole well shaken; it is then 
heated on a water-bath at 37°, and transferred to a separating funnel, 
being washed out with water at the same temperature. From time 
to time, the emulsion is allowed to run out, being replaced with water 
at 37° until the water becomes quite clear; it is then carefully run out, 
and after cooling, the walls of the funnel are covered with a finely 
divided cheese-like mass if pure butter has been operated upon, but 
the presence of any other fat is made apparent by oily drops which 
are visible also during the previous process. J. K. C. 


Critical and Experimental Study of the Knop- Hiifner 
Method of determining Urea. By C. Jacosy (Zeit. anal. Chem., 
24, 307—328).—The author defends the hypobromite process against 
the objections of Arnold (Abstr., 1883, 1141), and maintains that if 
the operation be carried out in a uniform way, the use of an empirical 
constant for calculating the nitrogen into urea will always give 
satisfactory results. Hifner by using 5 c.c. of a 1 per cent. urea solu- 
tion and 100 c.c. of Knop’s original bypobromite reagent, obtained 
3543 c.c. of nitrogen (at 0° and 760 mm.) from 1 gram of urea. 
Using this constant, the author made a series of determinations with 
pure urea solutions, varying in strength from 0°666 to 3:0 per cent. 
by both the Liebig-Pfliger and the Knop-Hiifner methods, and found 
that the latter gave on the whole the smaller errors. These were in 
almost all cases errors of deficit, and the deficiency increased some- 
what—though not proportionally—with the strength of the urea 
solution, whilst Liebig’s method gave more irregular results, some- 
times much above the truth. With normal urine, and also with that 
of fever patients, Liebig’s method invariably gave higher numbers 
than Hiifner’s, the difference being greatest with the pathological 
urine. With diabetic urine, containing 3 or 4 per cent. of sugar, 
Hiifner’s method still gave the lower numbers, but with a specimen 
containing 6 per cent., the use of the constant 4543 led toa result 
higher than that yielded by Liebig’s process. Determinations by 
both methods in solutions of pure urea, to which varying quantities 
of grape-sugar had been added, showed that the amount of nitrogen 
liberated increases with increasing quantities of sugar, although with 
as much as 6 per cent. it did not reach its theoretical limit. Sub- 
stituting for the sugar 1 to 5 per cent. of ethylic acetoacetate (the 
presence of which in diabetic urine has been suspected), practically 
the theoretical quantity of nitrogen was obtained, instead of the usual 
deficiency of 8 per cent., and with healthy urine, to which 1 per cent. 
of the ether had been added, the use of the theoretical constant 371°4 
gave approximately the same results as the use of 354°3 in the ab- 
sence of the ether. Liebig’s method gave higher results, supporting 
the view that mercuric nitrate precipitates other substances from 
urine besides urea. The author recommends that 4 per cent. of the 
ether should be added to diabetic urine, and the constant 371°4 used 
in the calculation. 

Finally it is argued that the results of this method are affected 
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only to an insignificant extent by the other nitrogenous constituents 
of urine, except albumin and ammonia salts, of which the former is 
easily removed, and the latter, even if it be not right to calculate it 
as urea (which is almost ‘certainly formed in the system by the de- 
hydration of ammonium carbonate), can be determined by Schlésing’s 
or Schmiedeberg’s method, and allowed for. M. J. 8. 


Presence of Glutamine in Sugar-beet. By E. Scnuvuuze and 
E. Bossnarp (Landw. Versuchs-Stat., 1885, 129—136).—In a previous 
communication (Abstr., 1885, 658), the authors have shown that 
glutamine can be precipitated by means of mercuric nitrate from the 
juice of sugar-beet; Scheibler has also obtained glutamic acid from 
beet molasses. In this paper the method employed to precipitate and 
estimate the glutamine in the crude juice is described; the quantity 
(1 gram per litre) obtained by this process is far below that which is 
really present (5°96 grams per litre); the difference is due to the 
imperfect precipitation, &c. 1t is this glutamine which, after boiling, 
is converted into the glutamic acid detected by Scheibler. 

E. W. P. 

Estimation of Alkaloids in the Leaves of Atropa Bella- 
donna. By W. R. Dunstan and F. Ransom (Pharm. J. Trans. (3), 
16, 237—238).—20 grams of dried and finely-powdered leaves.are 
exhausted with about 100 c.c. of absolute alcohol. The alcoholic 
liquid is diluted with about an equal volume of water slightly acidified 
with hydrochloric acid, warmed and extracted with chloroform to 
remove chlorophyll, fat, &c. The aqueous residue is rendered alkaline 
with ammonia and again extracted with chloroform. The chloroform 
solution on evaporation leaves a residue of the pure alkaloid which is 
dried at 100° and weighed. Foreign leaves have been found to con- 
tain 0°22 per cent. total alkaloid, and English leaves overheated in 
drying 0°15 per cent. D. A. L. 


Sulpho-conjugate Colouring Matter in Wines. By Caries 
(J. Pharm. [5], 11, 109—110).—The author finds that the method 
recommended for the detection of these colouring matters in wine is 
not generally applicable. It consists in removing sulphates by means 
of barium chloride, removing the barium salt by means of an alkaline 
carbonate, then evaporating and calcining the residue ; sulphates thus 
produced are supposed to indicate the artificial colouring matters in 
question. Erroneous results were obtained not only with wines 
known to be pure non-plastered, but also with wines made by the 
author from choice grapes in glass vessels (1) without any addition, 
(2) plastered with sulphurous gelatin. J. T. 


Composition of Long-wool and Merino Fleeces. By W. 
Cutupinsky (Landw. Versuchs-Stat., 1885, 117—128).—The author 
describes his method of estimating the composition of fleeces, and 
enters into considerable detail concerning the apparatus (Hwrianalyser) 
which he has designed for the removal of the grease by means of 
carbon bisulphide. As regards the composition of various wools, it is 
stated that the hygroscopic properties of different wools are almost 
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identical; merino fleeces have less impurity in them than other fleeces, 
but are richer in insoluble suint; of other than merinos, Southdown 
fleeces are most largely contaminated with impurities, whilst the 


highest percentage of pure wools is found in fleeces from short-tailed 
sheep. KE. W. P. 


Diagnosis of Keratin in Animal Tissues. By H. Sremvsrijiccr 
(Zeit. Biol., 21, 631—635).—The author has applied Ewald and 
Kiihne’s method (Verh. Med. Vereins z. Heidelberg, 1, 451) to the 
investigation of the tissues of the ear of mammalia for the presence 
of keratine as a normal constituent, which was a probability to be 
inferred from the morphological relationship of the tissues to the 
ectoderm of the ovum. The sections examined were 20 in number, 
obtained from various sources. They were digested in a trypsin 
solution prepared in the usual way from pancreas. Very divergent 
results were obtained in regard to the degree of resistance to the 
action of this solution, which was the criterion adopted by the authors 
above mentioned for the presence of keratin. Investigation showed 
that these divergencies corresponded with the degree of action of the 
hardening solutions employed in preparing the tissues for cutting, 
and that the criterion in question is worthless. C. F. C. 


Technical Chemistry. 


Oxalate Developer for Gelatin Plates. By H. W. Lorp 
(Chem. Centr., 1885, 668).—10 grams of sodium sulphite are dis- 
solved in 175 c.c. of a concentrated solution of potassium oxalate and 
50 c.c. of a concentrated solution of ferrous sulphate added. About 
1 c.c. sulphuric acid is then dropped in, until the mixture smells of 
sulphurous acid. This forms a very energetic developer, and the 
same quantity may be used several times. L. T. T. 


New Photographic Copying Paper. By H. J. SxHawcross 
(Chem. Centr., 1885, 668).—The author covers the prepared paper 
with the powdered solid developer (tannic acid or other compound 
giving coloured precipitates with ferric but none with ferrous saits), 
which is well rubbed in. After exposure under the drawing to be 
copied the paper is laid in water, and the excess of developer removed 
with the aid of a sponge. A separate developing bath is thus 
avoided. L. T. T. 


Electric Accumulators. By S. Scnenek and S. Farnaxy (Dingl. 
polyt. J.. 257, 357—369 and 458—465). —In 1883 the Academy of 
Mining ‘and Forestry in Schemnitz, Hungary was furnished with 
incandescent lamps, the electric current being supplied by about 
90 accumulators. The present paper describes the construction 
of the accumulators employed, and gives an account of some observa- 
tions made by the authors. To study the behaviour of the sulphuric 
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acid during the condensation and the discharge of the current, 
a series of experiments was made. It was found that when the 
accumulators are charged the sulphates are decomposed, sulphuric 
acid being liberated, whilst on discharging, the sulphates are 
again formed, the free acid being recombined. To determine the 
ratio of accumulated energy to acid set free, and the ratio of dis- 
charged energy to acid fixed, a further series of trials had to be made. 
The results appear to show that when the accumulators are charged, 
2°23 grams of sulphuric acid are liberated per ampére per hour, and 
that during their discharge 2°25 grams of acid are fixed, giving a 
mean value ef 2°24. The authors term this number the electro- 
chemical equivalent of sulphuric acid for an electric force of one 
ampére per hour. From this value, some useful data in regard to the 
preparation, treatment, and application of electric accumulators are 
said to be derived. D. B. 


Selenium Battery. By C. E. Frirts (Dingl. polyt. J., 258, 44). 
—The author in conjunction with Hopkinson has patented selenium 
cells of a certain construction, capable of generating a current of 
electricity under the action of rays of light. A description of this 
battery is given in the original paper and more fully in Engineering, 
39, 398 (see also this vol., p. 2). .B 


Gas Analyses. By F. Fiscuer (Dingl. polyt. J. 258, 28).— 
Analyses of the gases from regenerative furnaces of the Hasse-Didier 
type and from pyrites kilns are given. D. B. 


Liquid Carbonic Anhydride. By H. Hurpgrts (Chem. Centr., 
1885, 543—544, 558—560, and 572).—The author describes in detail 
the various methods at present employed for the manufacture of this 
product on the large scale, as well as the objects and uses to which it 
may be applied. He has patented an apparatus and method for 
making the gas by the action of sodium bisulphite on a suitable 
carbonate, and also describes a process for vbtaining it from alkaline 
bicarbonates. He proposes to employ liquid carbonic anhydride as a 
motive power where fuel is expensive. J. K. C. 


Further Experiments on the Decomposition of Ammonium 
Sulphate by Means of Sodium Sulphate. By G. Brarryer 
(Dingl. polyt. J.. 25'7, 474—479).—In a previous communication 
(Abstr., 1885, 613), the author gave an account of some experi- 
ments made with the view of testing the correctness of Carey 
and Hurter’s reaction of obtaining ammonia from ammonium 
sulphate by decomposition with sodium sulphate, the sulphuric 
acid being utilised simultaneously. These experiments were made 
without the use of superheated steam, and it was found that 
from 15 to 18 per cent. of the ammonia originally present in the 
ammonium sulphate employed was lost by decomposition. The object 
of the present investigation was to ascertain whether by the use of 
superheated steam it was possible to avoid the loss of ammonia or 
to reduce it toa minimum, The results showed that although the loss 
of ammonia was diminished (to from 1 to 3 per cent.), a large pro- 
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partion remained in the residue, and sublimed in the form of hydrogen 
ammonium sulphate, only from 80 to 90 per cent. of the ammonia 
being liberated as such. The author considers that the success of this 
process on a large scale depends on the complete removal of these 
difficulties. D. B. 


Treating Celestin and Heavy Spar. By F. Konruer (Dingl. 
polyt. J., 258, 46).—Heavy spar, celestin, or gypsum is introduced 
into fused sodium or potassium chloride, when the impurities sink to 
the bottom. The fused mass is then drawn off, cooled, and lixiviated 
with water, the object being to obtain the sulphates in a finely divided 
state suitable for turther chemical treatment (with sodium carbonate, 
ammonium carbonate, &c.). The resulting mass may be used also as 
a pigment for stucco-work, &c. D. B. 


Treating Raw Phosphates. By P. Dierricn (Dingl. polyt. J., 
2577, 484) —Crude phosphates containing calcium oxide or carbonate 
are treated with sulphurous anhydride to form gypsum, so that by 
the subsequent treatment with dilute acids only the phosphate is 
attacked. ‘To effect the complete conversion of the calcium oxide into 
gypsum, a mixture of air and sulphurous anhydride is allowed to 
act on the phosphate in the presence of superheated steam. — 


Preparation of Alumina. By G. Rosenruat (Dingl. polyt. J., 
257, 539).—On evaporating a solution of aluminium sulphate and 
magnesium chloride, alamina, magnesium sulphate, and hydrochloric 
acid are obtained. The residue is mixed with a small amount of 
caustic lime, and subjected to the action of superheated steam at 
3008. After lixiviation, alumina mixed with ferric oxide remains. 
Owing to the higher specific gravity of the latter, its separation 
from the alumina may be effected by elutriation. D. B. 


Preparation of Chromic Acid. By W. A. Rowett (Dingl. 
polyt. J., 258, 47).—It is proposed to treat the solution of a chromate 
with a soluble strontium salt, a precipitate of strontium chromate 
being obtained. The filtrate, containing some strontium chromate in 
solution, is treated with barium chloride. The barium chromate thus 
formed is decomposed with hot dilute sulphuric acid in large excess. 
The mixture of dilute chromic and sulphuric acids having been 
separated from barium sulphate is treated hot with an amount of 
strontium chromate equivalent te the sulphuric acid present. This 
results in the formation of chromic acid, which is separated from the 


precipitate of strontium sulphate and evaporated to dryness. 
D. B. 


Irregularities in the Composition of Steel Ingots. By 
P. Zerscue (Dingl. polyt. J., 258, 21).—From an examination of the 
composition of different sections of steel ingots, the author infers that 
the metalloids sulphur and phosphorus predominate in the inner 
parts of the castings, whilst silicon and manganese are found mainly 
in the outer portions, D. B. 
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Improvements in Metallurgy. (Dingl. polyt. J., 258, 31— 
39.)—To work up tin scrap, Lambotte proposes subjecting the metal 
to the action of dilute gaseous chlorine at a temperature exceeding the 
boiling point of chloride of tin. The vapours of stannic chloride 
evolved are condensed in chambers or passed into a solution of stannig- 
chloride. 

For the production of an alloy of high conductivity Shaw mixes 
100 parts of copper with 1 to 5 parts of aluminium, and adds 0°05 to 
1 part of phosphorus. The aluminium previously mixed with palm 
oil is gradually stirred into the fused copper. The phosphorus is then 
introduced, and the mass poured into flat moulds. ag 

Guillemin prepares alloys of copper and cobalt of great firmness 
and tenacity by fusing copper and cobalt with boric acid and charcoal. 
The tensile strength of the resulting alloy amounted to 40 kilos. per 
square mm. It contained 48°3 per cent. of cobalt, 50°3 per cent. of 
copper, 1 per cent. of nickel, and 0°4 per cent. of iron. 

According to Crooke molten lead does not take up the silver, 
arsenic, and antimony from copper ores unless it is mixed intimateby 
with the ore at a temperature below the fusing point of copper. 

In precipitating copper from sulphate solutions by electrolysis, 
using insoluble anodes, Hartmann prevents polarisation by saturating 
the solution with sulphurous anhydride and heating it. The electro- 
lytic purification of copper is discussed in detail by Kiliani in the 
original paper (see also Bergund, Hiitt. Zeit., 1885, 249). D. B. 


Demercurising Gold. By B. Fiscuzmr (Chem. Centr., 1885, 
447).—The gold is rubbed well with a paste of powdered iodine and 
aleohol, and then placed in strong potassium iodide solution. This 
process is repeated until all the mercury is dissolved, and the gold is 
then polished with whiting. J. K. C, 


Electrolytic Extraction of Gold. By H. R. Cassent (Chem. 
Centr., 1885, 623—624 and 637—638).—The author employs nascent 
chlorine, liberated from a chloride of sodium solution by electrolysis, 
as a solvent for the gold to be extracted. The chlorine appears to 
have a selective affinity for the gold, gold chloride being formed 
before any of the other metals present are acted on. The solution 
must be kept alkaline by the addition of slaked lime, as otherwise the 
hydrochloric acid which is always formed by the electrolytic process, 
acts on the iron present in the ore to form ferrous chloride, which at 
once precipitates the gold that has gone into solution. As long as 
excess of lime is present, no ferrous chloride is formed. 

The apparatus employed consists of a vertical cylinder about 3 feet 
long and 4 feet in diameter, revolving in a wooden vat. The cylinder 
is isolated from the vat, and has its surface of porous material. The 
positive wire from the dynamo passes into the cylinder and terminates 
in a number of thick carbon rods, the negative wire ends in the vat, 
in a roll of copper foil. Both vat and cylinder are charged with a 
strong solution of salt, and the dynamo started. The pulverised ore 
is then gradually introduced into the upper end of the cylinder 
(which is given about ten revolutions per minute) so that in falling 
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it comes in contact with the positive poles of the battery. The 
process takes about four hours for completion. The solution con- 
taining all the gold can then be decanted or filtered off, and the gold 
precipitated by iron or other suitable substance. If the surface of 
the cylinder is covered with asbestos cloth, or other suitable filtering 
material, the gold chloride passes through, and the gold is then pre- 
cipitated as a black powder at the copper negative pole, and may be 
collected and melted. This latter plan is the best in general ag 
ia. Be Be 

Solubility of Mercuric Iodide in Fatty Compounds and 
other Solvents. By C. Ménu (J. Pharm. [5], ll, 249—255).—0Oil 
of sweet almonds heated on a steam-bath dissolves about 13 parts 
of iodide per 1000 of oil, but on cooling about two-thirds of this is 
deposited. Heated at 180°, about 80 parts iodide per 1000 parts 
oil are dissolved, but a considerable proportion is deposited at 150° 
in yellow crystals, which rapidly pass into the red modification on the 
filter. About 4 parts per 1000 may be considered as the amount 
retained in the cold. This amount can be increased by the addition 
of potassium iodide. 

Olive oil behaves in much the same manner as oil of sweet almonds. 

White oil at 100° dissolves 15°35 parts of iodide per 1000. A solu- 
tion of 10 parts per 1000 remained quite clear when kept for six days 
in a cellar. 

Nut oil at 100° dissolves about 15 parts per 1000, and retains 
13 parts in the cold. 

Castor oil is one of the most powerful solvents for mercuric iodide. 
About 40 parts per 1000 are dissolved at 100°. About 20 parts are 
retained on cooling. A mixture of 80 parts iodide with 48 parts 
mercuric chloride is dissolved in 1000 parts of oil on the steam-bath, 
and on cooling only a small quantity of the mixture separates out. 
About 100 parts of a mixture of equal equivalents of the iodide and 
ehloride are almost completely retained in solution by 1000 parts of 
oil. Potassium iodide largely inereases the solubility of the iodide. 

Lard retains about 4°5 parts iodide per 1000 in the cold. 

Vaseline dissolves only about 0°25 part per 1000. 

Phenol retains less than 10 parts per 1000. 

Benzene dissolves 20 grams at 100°, but retains only 4 parts per 
1000 in the cold. 

The author has experimented with mercury benzoate and other 
compounds, with a view to obtaining oils containing metallic com- 
pounds, but the results obtained with mercuric iodide appear most 


valuable. 


Preparation of Ferrocyanides. By A. Srernsere (Dingl. polyt. 
J., 2517, 539).—The author has found that the sulphur contained in 
the thiocyanogen-group CNS is readily given up to a metal if the 
latter can form ferrocyanides simultaneously. The thiocyanate to be 
treated is mixed with twice the weight of iron filings required to form 
iron sulphide, and twice the amount of freshly precipitated ferrous 
hydroxide required to form ferrocyanide. The mixture is agitated in 
a closed vessel at 110—120°. After twelve hours’ digestion about 
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80 per cent. of the thiocyanate will have been converted into Prussian 
blue and ferrocyanide. D. B. 


Improvements in the Manufacture of Sugar. (Dingl. polyt. J., 
257, 372—378 and 420—431).—It is stated by Koch that on 
storing beet highly manured with nitrogen, it loses much saccharine 
matter. 

Van Hennekeler has recently tried Despeissis’ process of refining 
sugar by electrolytic means. He found that the mineral constituents 
pass from the positivé to the negative pole, and that the amount of 
cane-sugar at the positive pole is augmented. Landolt has attempted 
the destruction of the colouring matters in beet juice by electricity, 
but has been unsuccessful. 

In discussing the processes used for refining beet-juice, Degener 
observed that for the treatment of bad roots the sulphurous acid 
process was indispensable, on account of the antiseptic properties of 
this acid. Although, according to Bergmann, it is more economical 
and less troublesome to refine without animal charcoal, the quantity 
of sugar yielded is largely affected. Experiments conducted at the 
Dahmen Sugar Works proved that with the use of animal charcoal it 
was possible to obtain about 8 per cent. more sugar, as against a saving 
in working expenses of 6 pfennigs per 100 kilos. of beet realised when 
animal charcoal was not employed. 

According to Frost, an important element in the success of the 
defecation process is the use of lime in a finely divided state, and its 
freedom from grit. 

Steffen recommends heating the waste liquors and removing the last 
portions of calcium saccharate by hot filtration. The latter may then 
be added to fresh molasses, or washed with hot water and mixed with 
calcium saccharate from preceding operations. 

Bodenbender, in referring to the determination of invert sugar, an 
operation of some importance as it is required by the English market, 
observed that other substances present in beet affect copper solutions 
in a manner similar to invert sugar. To obtain results approaching 
nearer to accuracy, it is suggested that the sugar under treatment 
should be titrated with Fehling’s solution before and after boiling 
with caustic soda. 

The use of Schmidt and Hansch’s polarisation apparatus is 
recommended by Sickel. Landolt doubts the accuracy of plates of 
quartz, and expresses the opinion that more trustworthy results are 
obtained when polarising apparatus are tested with saccharine solu- 
tions of definite composition. 

Kleemann proposes the use of pulverised lignite for the purification 
of saccharine juices. 

Degener has made a series of experiments with the object of 
studying the influence of lead acetate on the optical behaviour of 
certain nonsaccharine substances present in beet-juice. He finds 
that lead acetate converts the levo-rotation of asparagine into a 
dextrogyrate action. The levo-rotation of the potassium salt under- 
goes a similar change when an excess of lead acetate is used. Alcohol 
increases the rotary power of this salt. Glutamic acid is dextro- 
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rotary, and insoluble in alcohol. Its potassium salt is soluble in 
alcohol. Lead acetate imparts to’ glutamic acid a levorotary action. 
Malic .acid is levorotary, its optical power however depends on the 
concentration and’alkalinity of its solutions? Alcoholic solutions are 
optically inactive. The malates,are insoluble in alcohol, but in the 
presence of a large excess of ‘lead acetate a lmvorotary action is 
obtained. Arabic acid, if present in small quantities, does not affect 
the polarisation of saccharine juices. Tartaric acid is optically 
inactive. Caustic alkalis or carbonates impart to saccharose a 
levorotary action. Lead acetate first decreases the dextrorotary 
power of saccharose, and finally changes it to levo-rotation. Aqueous 
solutions of albumin are not precipitated by lead acetate. In spite 
of these reactions Degener concludes that the degree of accuracy 
obtainable with the methods involving the use of alcohol and lead 
acetate is infinitely greater than that obtained by the use of other 
processes hitherto recommended. It is necessary, however, to adhere 
strictly to the conditions as to the proportion of alcohol and sugar 
(3 vels. to 1 vol.), and to moderate the quantity of lead acetate 
employed as much as possible. D. B. 


Preparation of Tetrachlorindigo. (Dingl. polyt. J., 25'7, 212.) 
—According to the Badische Anilin und Sodafabrik, tetrachlorindigo 
is obtained by treating orthonitrodichlorobenzaldehyde with acetone 
and caustic soda. A dye is produced which closely resembles indigo. 


(Compare Abstr., 1884, 1028.) D..B. 


Percentage of Water in Different Wood-papers. By B. 
Lebsivs (Ber., 18, 2491—2492).—In commerce, paper is bought by its 
“ air-dry ” weight, and this is taken as the weight at 100° + 12 per 
~ eent, added for moisture. The author has examined several papers, 
and finds that whereas for mechanically-pulped aspen and pine papers 
Cholzschleifstotfen) this is true, for chemically-prepared (soda, or sul- 
phite processes) cellulose papers the addition should only be 10 per 
cent. mm E. Be 


Chemical Products of Putrefaction in their Relation to Dis- 
infection. By B. Sanperson (Pharm. J. Trans. [3], 15, 897—898, 
911—912, and 991—992), from the Thirteenth Annual Report of the 
Local Government Board. 


Modification of Siemens’ Pyrometer. By J. Sponr (Dingl. 
polyt. J., 25'7, 315).—The author proposes the use of the telephone in 
the place of the voltameter. D. B. 


High Pressure Digesters (Autoclaves) for Chemical Labo- 
ratories. By R. Muencxe (Dingl. polyt. J.. 257, 283).—The appa- 
ratus consists of a cylindrical copper vessel, provided with a cover, 
which is firmly fastened down by a screw. In order to close the 
vessel hermetically a leaden ring is placed between the edges of the 
cover and the vessel. For low tensions (under 25 atmos.) the cover is 
made of gun-metal or cast iron, whilst for higher tensions phosphor- 
bronze is employed. The interior of the cylinder may be lined with 
lead or enamelled as required. D. B. 


General and Physical Chemistry. 


New Absorption Spectroscope. By M. pe Turerry (Compt. 
rend., 101, 811—813).—An absorption spectroscope provided with a 
reflected scale and an, eye-piece micrometer, and arranged so that 
columns of liquid varying in length from 0°1 m. to 10 m. can be 


examined, the source of illumination being an oxyhydrogen light. 
C. H. B. 


Electric Conductivity of Serpentine. By E. Wiecuerr (Ann. 
Phys. Chem. [2], 26, 336).—The conductivity of serpentine is very 
variable ; the value of its specific resistance in terms of the mercury 
unit was found to lie between the limits of 20 and 30000 millions; 
its use as a perfect insulator is thus undesirable. 

Marble does not appear to conduct electricity under any observed 
conditions. Vv. BV. 


Coefficient of Conductivity of Electrolytes in very dilute 
Solutions. By F. Kontravusca (Ann. Phys. Chem. [2], 26, 161— 
226).—A few years ago the author in conjunction with Nippoldt 
determined the coefficient of conductivity for several electrolytes, and 
showed that these could be arranged in groups, such as the halogen 
salts of the same metals, the potassium and ammonium salts, the 
chlorides of the alkaline earths, and the sulphates of magnesium, 
zinc, and copper. Further, in the case of neutral salts, the values of 
the temperature coefficients varied within very narrow limits with 
increase of dilution. 

As a general result, curves were drawn in which the proportions of 
salt in solution were taken as abscisse, and the coefficients of con- 
ductivity as ordinates; the values of the former multiplied by the 
chemical equivalents are designated the specific molecular con- 
ductivities, 

The researches of Hittorf on the migration of the ions naturally 
cause an extension of the above researches in the case of very dilute 
solutions, as offering a possible means for the determination of the 
mean distance of the molecules. 

The method adopted was that of rapidly alternating currents, the 
results of former observers having shown that in working this method, 
even when pushed to the most extreme limits, Ohm’s law is valid. 
The molecular proportions or values, m, of electrolytes in unit volume 
of solutions are understood to be the quantity in grams divided by the 
molecular weight; such solutions were prepared in which the values 
for m were varied proportionally from 0:1 to 0°0001. The means 
adopted for preparing such solutions and their estimation, the deter- 
mination of their conductivity, the correction for temperature, and 
other details are described at length in the paper. 

A series of tables are given of the coefficients of conductivity, 
K/10", in terms of the mercury unit of such molecular solutions of 
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various degrees of concentration of ammonium, sodium, lithium, barium, 
and zinc chlorides, barium, potassium, sodium, and silver nitrates, 
potassium, sodium, lithium, magnesium, zinc, and copper sulphates, 
sodium and potassium carbonates, of potassium iodide, chlorate, and 
acetate, and of nitric, hydrochloric, and sulphuric acids. 

Conductivity of Salts—These determinations show that the con- 
ductivity at first varies directly as the molecular proportion, but in 
the more dilute solutions the value for this ratio gradually diminishes ; 
the former divided by the latter, k/m, is the specific molecular con- 
ductivity (comp. supra). The values for k/m can best be interpreted 
by considering them as proportional to the relative velocity of the 
ions under the influence of a constant electromotive force. If then 
the values for 10°k/m be multiplied by 0°00011, one obtains the velocity 
in mm./seconds with which the ions pass one another, under the 
influence of the force of one volt acting through 1 mm. Unequal 
values are thus obtained, as shown by the following table :— 


Kations. K. NH, Na. Li. Ag. H. 4Ba. $Mg..4Zn. 
w=10%%/m x 000011 52 50 32 24 42 272 30 26 20 


Anions. Cl =o. —s NOs. C10. ©,H,0,. OH. 
v =10%/m x 000011 84 55 48 42 26 143 


It is thus seen that potassium and ammonium, magnesium and 
zine, and in dilute solutions SQ,, I, Cl, and NO, can be classified 
together in separate groups, a result in accordance with the experi- 
ments of Lenz. 

Further, it is shown that the water of crystallisation has no influence 
on the conductivity of the salts. 

Certain experiments of Faraday and Gmelin are also repeated, 
which tend to show that in the case of very dilute solutions not only 
the dissolved electrolyte, but also, under certain conditicens, the water 
itself is decomposed. Thus if a trace of ammonium carbonate be 
added to solutions of magnesium and copper sulphates, a precipitation 
of the hydroxide of the metal appears generally in a dendritic form. 

Bouty’s law of equivalents (Thésis, Paris, 1885) is examined and 
not found to be generally valid. 

The temperature coefficients of solutions containing m = 0°01 of the 
various salts examined were found to be approximately equal. 

Conductivity of Alkalis and Acids.—The coefficient of these 
substances relatively to dilution at first increases, reaches a maximum, 
end then decreases; the maximum occurs with solutions in which 
m = 0°006, 

The following results are also mentioned: (1) the specific conduc- 
tivities of potassium and sodium hydroxides are approximately equal, 
as also those of the halogen and nitric acid; (2) solutions of ammonia 
and of phosphoric and acetic acids, are exceedingly bad conductors ; 
(3) the curve representing the conductivity of sulphuric acid shows 
minimum points of inflexion corresponding with the formation of the 
monohydrate H,SO,,H,O, the pure acid H,SOQ,, and the anhydride 
respectively. The temperature coefficients of alkalis and acids, with 
the exception of sulphuric acid, are also approximately equal. 
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Researches are also promised on the application of the determina- 
tions of conductivity for ascertaining the interaction of acids and 
bases when in the same solution. V. &..Y. 


Electrical Conductivity of Mixtures of Ethyl Alcohol and 
Ether. By E. W. R. Preirrer (Ann. Phys. Chem. [2], 26, 226—239). 
In continuation of the author’s researches on the conductivity of 
organic liquids (Abstr., 1885, 1029), an account is given of determina- 
tions of the specific conductivity of mixtures of alcohol and ether as 
functions (1) of the percentage proportion of the latter, the tempe- 
rature being constant ; and (2) of the temperature, the mixtures being 
of identical composition. 

Firstly. The conductivity of such a mixture decreases at first 
regularly with increase of proportion of ether, until the liquid con- 
tains 75 per cent. ; at this point the curve representing conductivity 
in terms of percentage of ether shows a point of inflexion, and thence 
approaches more gradually to the axis of the abscisse, until with pure 
ether the conductivity cannot be measured. It was observed inci- 
dentally that the conductivity of such mixtures, kept at constant 
temperature, slowly decreases from the moment of mixing until a 
minimum point is reached after a variable interval of time; from this 
point, the conductivity again increases. As it is improbable that the 
mere passage of the current should effect the conductivity, this phe- 
nomenon may be due to the chemical action between inevitable 
impurities in the liquids or between the liquids themselves. 


Secondly. The temperature coefficient is negative for mixtures con- 
taining less than 24 to 29 per cent. ether, at which point it becomes 
zero; thence it increases, reaches a maximum with 35 per cent., and 
then again decreases. 

Thus both pure alcohol and ether, as also mixtures of them in 
certain proportions, resemble metallic conductors as regards the 
negative value of their temperature coefficient. Ve. & Vs 


Electrolysis of Salts. By A. Renarp (Compt. rend., 101, 747 
—749).—From the results of experiments with aqueous solutions of 
various salts containing from 0°0001 to 0°1024 gram-equivalent of the 
metals in 100 grams of solution, the author concludes (1) that if the 
solution be sufficiently dilute the quantity of metal precipitated is 
proportional to the concentration of the solution; (2) that if the same 
current is passed through several solutions, the quantities of the 
different metals precipitated are in the ratios of their equivalents ; 
(3) that, according to Faraday’s law, the quantity of metal precipi- 
tated being proportional to the intensity of the current, the conduc- 
tivity of all solutions containing equivalent proportions of the 
different metals is the same, as Bouty has shown by direct experi- 
ment. C. H. B. 


New Method of Determining the Heat of Combustion of 
Organic Substances. By D. Diaconorr (J. Russ. Chem. Soc., 1885, 
283—284)—The author burns the compound under investigation 
in admixture with finely powdered asbestos and glycerol] ; the former 
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divides the particles of the difficultly combustible substance, and 
secures its entire combustion, the latter maintains the temperature 
necessary for combustion. - es 


Relations between the Heat of Formation of Salts and the 
Initial Rate of their Formation. By A. Porrirzin (Ber., 18, 
1522—1527).—When silver chloride is shaken in the dark with 
equally concentrated solutions of metallic bromides for three minutes 
and then allowed to rest for 25 minutes, varying percentages 
of silver bromide are obtained according to the metallic bromide 
used. When these percentages are divided by the heat of formation 
of silver bromide from the metallic bromide, a constant number is 
obtained; in this case the number is ]1'17. Similar results are 
obtained if instead of silver chloride and a bromide, equivalent 
quantities of AgNO, + RCI + RBr are employed. 

Comparisons were also made of the percentages of carbonates 
formed by the action of alkaline carbonates on the chlorides of the 
alkaline earths and of the heat of formation. In this case also a con- 
stant, namely 14.1, was obtained by dividing the percentage by the 
heat of formation. 

In these experiments, dilute solutions must be used; further, the 
initial rates of formation of different salts can only be compared in 


the case of reactions which take place under quite similar circum- 
stances. N. H. M. 


Air or Hydrogen Thermometer for Low Temperatures. By 
J. J. Coteman (J. Soc. Chem. Ind., 4, 43).—This instrument is a 
constant pressure thermometer, and has been specially constructed 
for taking low temperatures, say to 300° below zero Fahrenheit. 

D. B. 

New Form of Gas Thermometer. By G. Brrisy (J. Soc. Chem. 
Ind., 4, 40).—The author has attempted the construction of a com- 
pact thermometer on the principle of measuring at known and con- 
stant temperature and pressure the gas expelled from a bulb or vessel 
of unknown temperature. D. B. 


Source of Error in Vapour-density Determinations. By W. 
Avexterr (Ber. 18, 2898—2906).—In order to explain the discordant 
results obtained by Meyer and Pond (Abstr., 1885, 1033) on the one 
hand, and by Menschutkin and Konowalow (Abstr., 1884, 1119) on the 
other hand, in experiments on the dissociation of tertiary amy] acetate 
and chloride induced by glass (Abstr., 1884, 1119), the author men- 
tions the fact that the glass used in Russia is much more readily 
attacked by acids and other reagents than German glass. Experiments 
are quoted with propyl bromide which show that in a Meyer’s appa- 
ratus no dissociation takes place at the boiling point of nitrobenzene, 
whereas 40 per cent. is dissociated at 200°. This latter result can be 
interpreted by the removal of the traces of hydrobromic acid by the 
vapour of water produced by a chemical action on the glass. If this 
interpretation be correct, the amount of dissociation will be greater, 
the greater the ratio of the glass surface to vapour present, a result 
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l in accordance with the most recent experiments of Menschutkin and 
Konowalow. Vo He We 


Dissociation of the Hydrate of Hydrogen Bromide. By H. 
2 W. B. Roozzsoom (Rec. Trav. Chim., 4, 108—124).—The curve of 
’ tensions of the hydrate of hydrogen bromide between the temperatures 
, of — 11°3° and — 15°6° recurves in a negative direction, there being 
; three different tensions of dissociation for a given temperature between 
; these points. At the lower tension at 11°3°, the aqueous solution of 
> the hydrate surrounding the solid reaches such a concentration that 
it has a composition identical with that of the solid hydrate itself. 
Van der Waals has already pointed out that when this takes place at 
a lower temperature than that at which the acid or chlorous product 
of dissociation is given off in the liquid form, the curve of dissociation 
tensions will take a negative direction limited by a point whose 
; position depends on the heat of formation of the compound in 
question ; the curve then once more assumes a positive direction, and 
' the tension rises with the temperature in the normal manner. The 
, hydrate of hydrogen chloride (Rec. Trav. Chim., 3, 94) shows a 


similar phenomenon, but the length of the recurved portion is much 
; shorter. A. P. 


Dissociation of the Hydrates of Sulphurous Anhydride, 
Chlorine, and Bromine. By H. W. B. Roozesoom (Rec. Trav. 
Chim., 4, 65—73).—In continuation of his researches on this subject 
(Rec. Trav. Chim., 3, 28—104) the author finds that the curves 
representing the tensions of dissociation of these compounds at 
: different temperatures, are each broken into three segmental curves 
having different directions, the points of intersection being coincident 
with the temperatures at which a change of state takes place in one 
of the products of dissociation. The main details are given in the 
following tables :— 


I. SO, + 7H,0. 
Intervals 
Products of dissocia- 
tion. 
Of temperature. Of pressure. 

9°S°to— 2°6 150 mm. to 211 mm. H,0 solid and SO, gaseous 

2°6 ,, + 12°1 211 mm. ,, 177 em. H,O liquidandSO, _,, 

2°2 , + 17:1 177 cm. ,, 250 atm. H,0_ _,, andSO, liquid 


Points of intersection at — 2°6° and + 12°1°. 
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II. Cl, + 8H,0. 


Intervals 
Products of dissocia- 
tion. 


Of temperature. Of pressure. 


-10° to— 0°24 156 mm. to 248 mm. H,0 solid and Cl, gaseous 
— 0°24 ,, + 28°7° 248 mm. to about 6 atm. | H,OliquidandCl, __,, 
+28°7° ,, a= 6 atm. to -- H,O ,, and Cl, liquid 


Points of intersection at — 0°24° and + 28°7°. 


| ITI. Br, + 10H,0. 


Intervals 
Products of dissocia- 
tion. 
Of temperature. Of pressure. 
—-10° to— 0°3° 25 mm. to 43 mm. H,0 solid and Br; gaseous 
— 0°3°,, + 6°2 43 mm. ,, 93 mm. H,O liquidand Br, __,, 
+ 6°2°,, _ 923mm, — H,O _,, and Br, liquid 


Points of intersection at — 0°3° and + 6°2°. 


a. ®. 


Air-pump Regulator. By N. v. Kiosuxow (Zeit. anal. Chem., 
24, 399—4U2).—A simple apparatus by means of which the reduced 
pressure obtained by means of a water jet air-pump may be rendered 
constant within 10 cm. at whatever pressure required, and however 
the rate of flow of the water may vary. a. F. 


Inorganic Chemistry. 


Chlorine Monoxide. By K. Garzarouii-Tavurnuackn and G. 
ScHacHERL (Annalen, 230, 273—286).—Chlorine monoxide, prepared 
by the action of dry chlorine gas on well-dried precipitated mercuric 
oxide, is a dark brown liquid boiling at 5° under a pressure of 738 mm. 
The vapour has a yellowish-brown colour; its density at 10° is 43°35. 
It is not decomposed by exposure to light. It dissolves in water, 
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forming a yellow solution. When chlorine monoxide is passed over 
lime, chlorine is evolved and calcium hypochlorite formed. The oxide 
decomposes with explosive violence when it is brought in contact 
with organic matter. , W. GC W. 


Bromine Absorption. By E. J. Mitus and J. Murer (J. Soc. 
Chem. Ind., 4, 96—98).—In the present paper, the authors have 
tabulated a series of constants of bromine absorption for most of the 
important resins, a few elementary substances, and some interesting 
substances of a different nature. The absorption was effected either 
in carbon bisulphide or in carbon tetrachloride, and was determined 
by titration with 8-naphthol or sodium thiosulphate and decinormal 
iodine, or by simple colorimetric comparison. Benzoic, cinnamic, 
and salicylic acids, camphor, naphthalene, and benzaldehyde gave no 
absorption in carbon tetrachloride. At 11°, anthracene absorbs in 
tetrachloride 88°67 per cent. of bromine, corresponding with the ratio 
CyHio: Br,; at about 17° the absorption corresponds with C,H: Bry. 
Of resinous substances, the absorption of shellac is below all other 
substances of its class. As a rule, but not invariably, the greater the 
solubility of a gum resin the greater is its bromine absorption. The 
results with elementary substances are remarkable. Thus, tin-dust 
gives no absorption of bromine, arsenic absorbs in 12 hours 
2°85 per cent., and aluminium in 1 hour 8°97 per cent. of bromine, 
carbon tetrachloride being used as the solvent. Zinc-dust takes 
up bromine in the proportion Zn: Br, and antimony in the pro- 
portion Sb: Br, It has already been shown that aniline dissolved 
in carbon bisulphide absorbs bromine in the proportion 1: 2. 
The aathors consider it probable in this case, as in that of the 
toluidines, that additive and not substitution compounds are formed. 
The chemical activity of paratoluidine in carbon bisulphide, 


2C,H,N : Br., 
is less than in the case of tetrachloride, but, owing to the formation of 


yellow bye-products, carbon bisulphide is a better solvent for analytical 
purposes. Orthotoluidine takes up bromine in the proportion 


C;H,N : Bra, 


carbon bisulphide being the solvent. In conclusion, it is shown that 
if the bromine absorption of mixtures of aniline with paratoluidine 
is known, the composition of the mixture admits of ready calculation. 


Solubility of Hydrogen Bromide at Different Temperatures 
and Pressures. By H. W. B. Roozesoom (Rec. Trav. Chim., 4, 
102—107).—Determinations of the solubility of hydrogen bromide 
under pressures varying from 0 to 760 mm. were made at six 
temperatures between — 25° and 0°. The results obtained formed 
similar curves for each temperature, the curves seem to be parabolic. 
The weight of gas dissolved by one part of water varies between 2°52 
parts at — 25°, and 2°2 parts at 0°, both under 760 mm: pressure, to 
11 parts at any temperature between — 25° and 0° when under 
0'2 mm. pressure. ’ A. F. 
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Action of Nascent Hydrogen in Increasing the Activity of 
Oxygen. By F. Hoppg-Sryier (Zeit. physiol. Chem., 10, 36—39).— 
The author criticises the views put forward on this subject by W. 
Pfeffer (Unters. Bot. Inst. Tiibingen, 1, 636), and by M. Traube (Ber., 16, 
117, 1197), and affirms the accuracy of his own theory (Abstr., 
1880, 3). 


Reaction between Carbonic Oxide and Steam. By A. 
Naumann and U. Pisror (Ber., 18, 2894—2897).—In this paper, 
experiments are described made with a view of ascertaining the tem- 
perature at which carbonic oxide and steam react to form carbonic 
anhydride and hydrogen. The method consisted in passing carbonic 
oxide, freed from carbonic anhydride and oxygen, over water heated at 
80°, so as to obtain an approximately equimolecular proportion of 
carbonic oxide and vapour of water. The mixed gases were passed 
through a porcelain tube the temperature of which was roughly 
determined by introducing into it certain salts or spirals of various 
metals; the resultant gas was then analysed by the usual methods. 
The following results were obtained :—At 560° no reaction took place, 
at 600° 2 per cent., at 900° 8 per cent., and at 904° 10°5 per cent. of 
the carbonic oxide was converted into carbonic anhydride. 

All the conditions which militate against a reaction between carbonic 
anhydride and hydrogen are favourable to that between steam and 
carbonic oxide, inasmuch as such a change would be exothermic 
(+ 10720 cal.), and the resultant carbonic anhydride is very stable 


at high temperatures, whilst the steam is readily decomposed into 
hydrogen and oxygen, the latter of which can burn the carbonic oxide. 


es © A 


Vote by Abstractor.—The author seems to be unaware of, or at least 
does not mention, the elaborate experiments of Dixon on the chemical 
interaction alluded to above (Abstr., 1885, 479, and Trans., 1886, 94). 


Crystalline Form of Calcium Hydroxide. By S. Gurxa 
(J. Russ. Chem. Soc., 1885, 451—452).—Crystals of the hydroxide, 
which had separated on the surface of samples of bydraulic cement, 
were found to belong to the rhombic system, notwithstanding their 
hexagonal appearance. Gay-Lussac obtained calcium hydroxide in the 
form of hexagonal plates by evaporating lime-water in a vacuum. 


A. T. 


Schloesing’s Law Concerning the Solubility of Calcium 
Carbonate in Water containing Carbonic Anhydride. By 
R. Enaet (Compt. rend., 101, 949—951).—The author has already 
shown (Abstr., 1885, 484) that the solubility of magnesium carbonate 
in water saturated with carbonic anhydride, follows Schloesing’s law 
up to a pressure of 6 atmos. Caro’s experiments (Arch. Pharm. [3], 
4, 145) indicate, however, that the law does not hold for calcium 
carbonate at pressures higher than that of the atmosphere. The 
author has therefore investigated the solubility of calcium carbonate 
at high pressures, the method of experiment being the same as in 
the case of the magnesium compound. The results obtained show that 
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Caro’s experiments were inexact, and that the solubility of calcium 
carbonate follows Schloesing’s law up to a pressure of 6 atmos., 
beyond which the experiments were not carried. The value actually 
found is, however, always slightly less than that calculated by means 
of Schloesing’s formula, and the difference becomes greater the higher 
the pressure. The author’s formula for the solubility of magnesium 


l _ 
carbonate, % = ¥ */z, also holds good for the calcium compound. 


Barium carbonate likewise obeys Schloesing’s law at high pressures, 
the results obtained being of the same order as in the case of calcium 
carbonate. C. H. B. 


Normal Magnesium Carbonate. By R. Enyce. (Compt. rend., 
101, 814—816).—When magnesium potassium hydrogen carbonate, 
MgCO;,KHCO; + 4H,0, is strongly heated, it melts and yields a 
normal magnesium potassium carbonate, but if the triple carbonate is 
gradually and carefully heated up to 15U° or even 2u0°, it does not 
melt but loses its water of crystallisation and half the carbonic 
anhydride previously combined with the potassium, and leaves a 
residue of transparent crystals which retain their original form. 
These crystals are not a double magnesium potassium carbonate, for 
if they are treated with water potassium carbonate is dissolved and 
magnesium carbonate is left in crystals which retain the form of the 
original crystals. 

lf the normal magnesium carbonate thus obtained is left in contact 
with water, it rapidly combines with it with development of heat, 
forming the pentahydrate if the temperature is below 16°, and the 
trihydrate if it is above 16°. The anhydrous carbonate even absorbs 
moisture from the air. It is much more soluble in water than the 
hydrated carbonates, and its solution gradually deposits crystals of the 
hydrated salt. 

This form of magnesium carbonate is obviously very different in its 
properties from the natural carbonate, and also from the artificial 
crystals obtained by Senarmont. 

lf the mixture of potassium carbonate and magnesium carbonate is 
heated in an atmosphere saturated with aqueous vapour, water is 
absorbed and the carbonates combine without fusing to form a 
hydrated double carbonate which has the same crystalline form as the 
original compound, but is not transparent and seems to be black. 
This compound is decomposed by water, but does not yield anhydrous 
magnesium carbonate, the hydrated carbonate being formed in } ropor- 
tion as the decomposition takes place. The same result is observed 
when the magnesium potassium hydrogen carbonate is decomposed by 
water. C. H. B 


Combination of Normal Magnesium Carbonate with 
Potassium Hydrogen Carbonate. By R. Enceu (Compt. rend., 
101, 749—751).—The author has investigated the conditions under 
which normal magnesium carbonate combines with potassium 
hydrogen carbonate, and finds that for the same solution of potassium 
hydrogen carbonate the velocity of the reaction decreases as the 
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temperature rises. If the temperature remains constant, the velocity 
increases with the initial concentration of the potassium solution. 
Combination ceases when it attains a certain limit, which is measured 
by the concentration of the solution of the potassium salt remaining 
in contact with excess of magnesium carbonate without combining 
with it. This limit increases with the temperature, and its variation 
is given by the formula y = m + nt + pt’, where y is the number of 
cubic centimetres of standard sulphuric acid required to neutralise 
the carbonates remaining in solution, and m, n, and f are constants 
having the values 2°5236, 0°00517, and 0°0031086 respectively. 

The product of the combination, MgCO,,KHCO, + 4H,0, is 
decomposed by water, and the decomposition tends towards a limit 
which is not identical with the limit of combination, but is always 
inferior to it by a quantity which is practically the same for all 
temperatures. C. H. B. 


Double Nitrates of Silver and the Alkalis. By A. Dirrs 
(Compt. rend., 101, 878—881).—When a solution containing silver and 
potassium nitrates is slowly concentrated, potassium nitrate at first 
crystallises alone, but as soon as the liquid contains at least 3 mols. of | 
silver nitrate for each mol. of potassium nitrate bulky, transparent, 
right rhombic prisms are formed. These prisms are highly modified 
and have the composition AgNO;,KNO;. This double salt is always 
formed when a solution of the two nitrates contains so much of the 
silver salt that both nitrates can crystallise simultaneously. If the 
double salt is treated with water, the silver nitrate is gradually 
removed, 

Rubidium nitrate yields a strictly analogous double salt, and in all 
probability cesium nitrate will behave in the same way. 

If a solution of silver and ammonium nitrates is gradually concen- 
trated, the silver salt, being less soluble, crystallises alone, but after a 
time the double nitrate AgNO;,NH,NO;, separates in crystals similar 
to those of the potassium compound. This double salt is easily 
obtained whenever the mixed solutions contain an excess of the 
ammonium salt, 

Rose stated that a solution of silver and sodium nitrates containing 
an excess of the former, first yields crystals of silver nitrate only, 
and afterwards crystals of the double nitrates AgNO;,2NaNO;; and 
AgNO,;,4NaNO;. The author finds that when the silver nitrate is in 
excess, this salt crystallises alone in its ordinary form, but as soon as 
' sodium nitrate begins to separate also, the two salts crystallise 
together, and the crystals take the ordinary form of sodium nitrate. 
Whatever the original composition of the solution, the composition 
of the crystals and the mother-liquor varies continuously, however, 
and no definite compounds are formed. From this result it follows 
that silver nitrate is dimorphous, and that one of its forms is iso- 
morphous with sodium nitrate, but the author has not been able to 
obtain pure silver nitrate in rhombohedrons. 

Lithium nitrate crystallises below 10° in prismatic needles con- 
taining 5H,0, and if a mixture of silver and lithium nitrates is 
allowed to crystallise at this temperature, the two salts crystallise 
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separately. Above 15°, however, lithium nitrate forms anhydrous 
crystals similar to those of sodium nitrate, and if a solution of silver 
and lithium nitrates is concentrated at this temperature, the two salts 
crystallise together in rhombohedrons, but the composition of the 
crystals and the mother-liquor varies continuously as in the case of 
sodium nitrate. C. H. B. 


Anhydrous Cerium Chloride, and Cerium Silicate. By 
P. Dinter (Compt. rend., 101, 882—884).—Anhydrous cerium chloride 
is readily obtained by passing a carefully dried mixture of chlorine 
and carbonic oxide over cerosoceric oxide contained in a carbon dish. 
It is somewhat easily fusible, but only slightly volatile, highly deli- 
quescent, and dissolves completely in water with considerable develop- 
ment of heat. Oxygen decomposes it at a dull red heat with liberation 
of chlorine and formation of cerosoceric oxide. If the cerous chloride 
is previously mixed with sodium chloride, the cerosoceric oxide forms 
crystals which seem to belong to the cubic system, and have a metallic 
lustre and a brilliant red colour if they have been produced at a high 
temperature. This variety of cerosoceric oxide seems to be identical 
with the crystals obtained by Grandeau by a different method (Abstr., 
1885, 872). 

Cerous chloride is also decomposed by steam at a high temperature 
with formation of cerosoceric oxide and hydrochloric acid; but if a 
mixture of steam and nitrogen is passed over a fused mixture of 
cerous and sodium chlorides, the oxychloride Ce,0,Cl, is obtained in 
iridescent, micaceous scales with a silvery lustre. This compound is 
formed whenever hydrochloric acid and cerium oxide, or cerous 
chloride and water, are brought in contact at a high temperature, 
but if oxygen is also present, cerosoceric oxide is also formed. Cerous 
oxychloride is easily soluble in dilute acids, and when heated in 
the air gives off hydrochloric acid, a residue of cerosoceric oxide 
being left. 

When silica and cerous chloride are heated together in a platinum 
dish in a non-oxidising atmosphere, the greater part of the silicon is 
volatilised in the form of tetrachloride, and long, colourless needles 
insoluble in water are left mixed with the excess of cerous chloride. 
These crystals have the composition Si0,,2CeO,2CeCl, ; they act on 
polarised light, undergo very little change in contact with water, 
but oxidise and become brown when exposed to the air. If cerium 
oxychloride is fused with silica and either sodium or calcium chloride, 
cerium silicate is obtained in highly modified prisms of sp. gr. 4°9, 
which act strongly on polarised light, and are more or less rapidly 
attacked by hydrochloric, nitric, and sulphuric acids, according to the 
concentration of the acid. This silicate has the composition SiO,,2CeO, 
and is therefore analogous to peridote. U. H. B. 


Lead Tetrachloride. By T. Nixotvxine (J. Russ. Chem. Soc., 
1885, 207—210).—The author finds that by the action of hydro- 
chloric acid on lead peroxide, the reaction being conducted at a low 
temperature, lead tetrachloride is formed together with the dichloride. 
Potassium chloride forms with the tetrachloride a double salt, similar 
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to that with stannic chloride, soluble in a saturated solution of 
potassium chloride, lead dichloride being very sparingly soluble 
therein. With ammonium chloride, the reverse is the case, its double 
salt with lead tetrachloride being insoluble, and lead dichloride 
soluble in the saturated solution. Lead tetrachloride is a strong 
oxidising agent, acting even on platinum; its solutions evolve 
chlorine after a time, and deposit crystals of the dichloride; when 
heated, chlorine is rapidly evolved. With caustic alkalis and their 
carbonates, a dark brown precipitate of lead peroxide is formed. 
In the action of hydrochloric acid on lead peroxide, a double com- 
pound of the acid with the tetrachloride is most probably formed. 
Lead tetrachloride is decomposed by small quantities of water with 
evolutiun of chlorine; with large quantities of water a red-brown 
coloration of the liquid occurs, apparently due to the formation of 
lead peroxide. a. F. 


Double Salts of Ferric Chloride with other Metallic Chlorides. 
By G. Nevmann (Ber., 18, 2890—2894).—When a large quantity of 
ferric chloride is dissolved in hot fuming hydrochloric acid, and to it is 
added the metallic chloride whose double salt is required, and the 
liquid filtered, double salts of the general formula Fe,Cl,4RCl + 2H,0 
separate out on cooling. These crystallise in the regular system, 
generally as microscopic octohedra or rhombic dodecahedra. In this 
paper, such double salts of ferric chloride with potassium, ammonium, 
rubidium, magnesium, and beryllium chlorides are described. 

fe = 

Molybdenum Residues. By W. Venator (Arch. Pharm. [3], 
23, .713—714).—If the residues contain no iron, sufficient ferric 
chloride is added to give a brownish-yellow colour to the solution. 
To separate the phosphoric acid, ammonia is added, the precipitate 
filtered off, and the filtrate is treated with barium chloride, whereby 
barium molybdate and sulphate are precipitated. The precipitate is 
well washed with hot water, and boiled for along time with an equiva- 
lent amount of ammonium sulphate and water, with active agitation. 
The barium sulphate is filtered off, and the ammonium molybdate 
crystallised out. The product thus obtained is very pure. J. T. 


Crystallised Tin. By H. v. Foutton (Jahrb. f. Min., 1885, 2, Ref., 
266—268).—From a series of measurements, the author concludes 
that only the following allotropic modifications may be regarded as 
different :—Grey tin (sp. gr. 5°781 to 5°809) ; rhombic tin (sp. gr. 6°52 
to 6°56); and tetragonal tin (sp. gr. 77196). The author is doubtful 
whether the modification described as previously melted tin (sp. gr. 
7°2795) differs from the tetragonal modification, as the differences in 
the sp. gr. of the two are not greater than the differences in the 
values obtained by different observers with tetragonal tin. These 
differences are obviously due to the numerous gas inclusions. 

B. H. B. 

Platinum Silicide. By C. G. Memmincer (Amer. Chem. J., 172— 
175).—Topaz was intensely ignited in a platinum crucible placed in 
a graphite crucible; at the end of the operation the platinum was 
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found to be fused, having been converted into a brittle, fusible sub- 
stance containing 1°61 per cent. of silicon. H. B. 


Colour Reaction of Rhodium. By E. Demarcay (Compt. rend., 
101, 951—952).—A neutral or feebly acid solution of ammonium 
rhodiochloride, if sufficiently concentrated, gives a yellowish precipi- 
tate with a slight excess of sodium hypochlorite. If a 20 per cent. 
solution of acetic acid is added drop by drop to the liquid, with con- 
tinual agitation, the precipitate dissolves and- forms a somewhat 
intense orange-coloured solution, which rapidly decolorises, deposits 
a greyish precipitate, and finally acquires an intense sky-blue colour. 
This colour persists for several hours, and then gradually disappears, 
but can be reproduced by repeating the same operations with the 
colourless liquid. The disappearance of the blue coloration is accele- 
rated by the presence of any free nitric or sulphuric acid, or of a large 
excess of acetic acid, and by a@ rise of temperature. The sodium 
hypochlorite solution should be freshly prepared and somewhat con- 
centrated; an excess exerts no injurious effect. It is immaterial 
whether the rhodium solution be originally yellow or red. 

Chlorides of other metals of the platinum group give no reaction 
with sodium hypochlorite under the same conditions. Small quanti- 
ties of rhodium can be detected im a mixture if two equal portions of 
the solution are taken for comparison, and one is diluted with water 
up to the same bulk as that with which the test is performed. In this 
way, 0°0001 gram of rhodium can be deteeted in 3 c.c. of liquid, but the 
blue colour is very faint, and appears slowly. 

With potash, the blue solutions of rhodium give a greenish precipi- 
tate which dissolves in acetic acid, with production of a dark-blue 
solution. C. H. B. 


Mineralogical Chemistry. 


Occurrence of Millerite in St. Louis. By V. Lzonnarp 
(Jahrb. f. Min., 1885, 2, Ref., 403).—Millerite occurs in large quanti- 
ties in St. Louis, in cavities 1 inch to 1 foot in diameter, in car- 
boniferous limestone. In these cavities, the following minerals 
occur :—Calcite, dolomite, fluorspar, blende, millerite, anhydrite, 
gypsum, heavy-spar, strontianite, and pyrites. The latter minerals 
are formed later than the millerite. 

The millerite occurs in various forms: long, thin needles being the 
purest. These crystals are 6 inches long, 0°03 to 0:05 mm. thick, very 
elastic, with metallic lustre, and brass-yellow colour. They are 
hexagonal prisms with rhombohedral termination. The analyses gave 
on an average 64°45 per cent. of nickel, and 35°55 per cent. of sulphur, 
with some iron (0°8 to 2°65 per cent.). The sp. gr. of the mineral 
is 5-028, B. H. B. 
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Emplectite from Rézbanya. By J. A. Krenner (Jahrb. f. Min., 
1885, 2, Ref., 263—264).—The mineral from Rézbanya, described by 
Peters as bismuthine, is emplectite. An analysis gave the following 
results :— 


8. Te. Bi. Cu. Ag. Pb. Fe. Total. 
1861 016 6320 1684 020 114 O11 10026 


corresponding with the formula Cu,S,Bi,S,. 
The accompanying mineral, described by Peters as tremolite, is 
shown by the author to be wollastonite. B. H. B. 


Zircon and Titanium Minerals. By H. Tuijracn (Jahrb. f. 
Min., 1885, 2, Ref., 396—401).—In conducting an investigation of 
the rocks of the Spessart, and their alteration products, the author 
found zircon and titanium minerals in many of the rocks. He has 
since extended his researches to the rocks of other districts, and the 
results of his investigations may be summarised as follows :— 

Microscopic zircon is rarely absent in the Archean and sedimentary 
rocks. It also occurs in very many eruptive rocks. Its wide distri- 
bution in basalts and dolerites was hitherto unknown. Rutile is also 
contained in almost all Archean and sedimentary rocks, and in the 
débris from granites, porphyries, diabases, basalts, and dolerites. 
Microscopic anastase is widely distributed in decomposed crystalline 
and sedimentary rocks, and, in these, occurs principally in two types, 
one formed by the primary pyramid and the basal plane, and developed 
in a tabular or pyramidal manner; whilst the other is formed by an 
obtuse pyramid of the second order and the basal plane, presenting 
crystals of a lenticular character. Microscopic brookite is distributed 
in the same way as anatase, and appears in thin or thick tablets with 
the macrodiagonals predominating, and showing the subordinate 
planes coP, P2, 2Pco, OP, $P, $Pco, and coPco. Anatase and brookite 
never occur in unaltered crystalline rocks, but only when the rock 
weathers. In the sedimentary rocks, they are partially of recent 
formation, partially derived from secondary deposits. Pseudo-brookite 
occurs in the altered basalt and phonolite of the Kreuzberg, and has 
been formed during the weathering of the rock. Of all the minerals 
occurring in the sedimentary rocks, staurolite deserves special 
attention as evidence of the derivation of these rocks from the 
various Archean rocks. (Compare Sandberger, this vol., p. 24.) 

B. H. B. 


Minerals from Switzerland. By G. Szticmann (Jahrb. f. Min., 
1885, 2, Ref., 240—242).—The author describes the following 
minerals :—Brookite from the Maderana Thal; milarite and turnerite 
from the Strim Glacier; danburite crystals from the Scopi; topaz, 
vesuvian and diopside from the Piz Rondadura; iron glance and 
phenacite from the Baichi Thal. A new occurrence of iron glance, 
OR, coP2, coP, $P2, R, with adularia, calcite, and quartz, occasionally 
in very fine twin crystals, is described, from the Gorpibach, a tributary 
of the Rhone. B. H. B. 
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Richellite. By G. Crsiro (Jahrb. f. Min., 1885, 2, Ref., 260).— 
The results of the analyses are: (1) for compact richellite ; (11) for 
laminated richellite :— 

Hygroscopic 

77,0. H,0. HF. P,0O;. Fe,0;. CaO. Al,O;. Total. 
1.690 2564 122 2723 2963 618 282. 99°62 
Il. 947 2363 O96 2549 2967 719 364 100°05 


corresponding with the formula: 
4Fe,(PO,). + Fe,0;,2HF + 36H,0. 


Richellite is amorphous. It is found in the neighbourhood of Vise 
(comp. Abstr., 1884, 1102). B. H. B. 


Optical Properties of Berzeliite. By Brrrrayp (Jahrb. f. Min., 
1885, 2, Ref., 246—247).—The author has determined the optical 
properties of the berzeliite, recently discovered by Igelstrém (this 
vol., p. 25) in Nordmark. An examination of the Langban berzeliite 
conducted at the same time showed that the two minerals differ 
considerably. The berzeliite from Langban, which occurs in large 
fragments, exhibits, on the same specimen, points with single and 
double refraction; but the double refraction is indistinct, and in con- 
vergent light the interference figures cannot be detected. The 
berzeliite from Nordmark, which occurs almost without exception in 
round grains without crystal planes, always exhibits distinct double 
refraction of a very constant character. It is biaxial: 2E = 140°. 
The bisectrix is positive; pis less than v. As also no dispersion of 
the axes of elasticity was observed, the author is inclined to regard 
the Nordmark berzeliite as belonging to the rhombic system. 

B. H. B. 

Beryl from Amelia Co., Virginia. By R. W. Baker (Amer. 
Chem. J., '7, 175—176).—The sample from Amelia Court House was 
transparent and of a rich honey-yellow colour; there were many 
microscopical fluid cavities. Analysis gave— 


SiO,.  Al,0;. Fe,0; BeO. CaO. NaO. H,0. 
65°24 1705 220 1264 057 O68 2:70 = 101°08. 


The author holds that both water and alkalis are probably normal 
constituents of beryl. H. B. 


Allanite from Nelson Co., Virginia. By C. Memmincer (Amer. 
Chem. J., 7, 177—178) —tThe mineral occurs in rounded masses, 
covered with a thin yellowish-white coating. Lustre resinous; hard- 
ness 6; sp. gr. 3°59. Analysis gave :— 

SiO,. Sn0,. Al,03. Ce,03. Di,03. La,O3. Fe,03. FeO. CaO. 
3004 017 1610 1161 539 411 506 989 13:02 


MgO. Na,O. K,O.  4H,0. 
lll 0°28 0°02 2°56 = 99°36 
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A Decomposition Product of Allanite: a Variety of Kaolinite 
from Nelson Co., Virginia. By E. P. Va.entine.—This brown, 
soft substance is produced by the weathering of the allanite described 
in the preceding Abstract. Analyses gave— 


Si0,. Al,O;. Fe,0;. Ce,0;. LaO; Di,O; MgO. K,0. 

I. 1866 23°28 3448 130 327 O65 C29 £020 
II. 2137 2066 12°24 21°90 — _— — a 
Na,O. BeO. H,0. 

I. 0°43 —_— 17°16 

Il. — 1:95 21°37 


= 99°49 H. B. 


Hornblende from St. Lawrence Co., New York. By G. H. 
Witususs (Jahrb. f. Min., 1€85, 2, Mem., 175—176).—The author 
has made a series of crystallographic observations on the green horn- 
blende (pargasite) occurring at East Russel, St. Lawrence Co. The 
results are of interest on account of the discovery of two new planes: 
coP5 and coP?. The following forms were observed on several 


crystals : coPco, coP7, ooP5, coP3, coP, ooP2, coP3, coP&. 


B. H. B. 


Amphibole-Anthophyllite from Baltimore. By G. H. Wituiums 
(Jahrb. f. Min., 1885, 2, Mem., 176—177).—The author describes an 
interesting occurrence of amphibole-anthophyllite, near Baltimore, 
which is perfectly similar to that described by Des Cloizeaux from 
Greenland and Norway. An analysis shows that the mineral is a 
typical anthophyllite; and from the optical examination there can be 
no doubt that it belongs to the monoelinic system. B. H. B. 


Krokydolite and Arfvedsonite. By A. Kenneort (Jahrb. f. Min., 
1885, 2, Mem., 163—167).—From a comparison of the published 
analyses of krokydolite and afvedsonite, the author concludes that 
krokydolite must be regarded as a fibrous variety of arfvedsonite. 
An analysis of the krokydolite associated with arfvedsonite in the 
zircon-syenite of Stavern in South Norway, would be of great value 
towards determining the relation between the two minerals. 


B. H. B. 


Alteration of Labradorite into an Albite and a Zeolitic 
Mineral. By Ktioos (Jahrb. f. Min., 1885, 2, Ref., 412—413).— 
In a rock from the Black Forest, consisting of plagioclase (labradorite), 
diallage, and hornblende, the author observed a gradual transition of 
the unaltered labradorite (Analysis 1) into a dull, milk-white, opaque 
mass, which was found under the microscope to consist of two 
minerals, a striated felspar and a finely granular mineral. The second 
mineral was soluble in dilute hydrochloric acid. II and III are 
analyses of the mixture, IV and V the plagioclase, and V the 
soluble, finely granular mineral. 
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Si0,. Al,O3. CaO. MgO. N,O._ K,O. 
I. 5153 31°41 13:00 -- 349 0°57 
Il. 61°64 22°47 498 — 803 0°60 
II. 58°02 24-00 745 O25 643 0-44 
IV. 6487 21°54 228 — 878 133 
V. 68°61 20°36 155 — 888 O88 — 
VI. 4273 2755 1640 — 083 010 12°39 
The newly formed plagioclase represents a mixture of 1 mol. 
anorthite and 8 mols. albite (IV), or 1 mol. anorthite and 10 mols. 
albite (V). The second mineral appears to be a zeolite with the 
molecular proportion of 


Na,O : CaO : Al,O, : SiO, : HO = 1: 21:19: 51: 49. 
This constitution is approximately that of scolezite. B. H. B. 


Alteration-pseudomorphs of Scapolite after Garnet. By A. 
CaTHrein (Jahrb. f. Min., 1885, 2, 251).—Near the Castle of Achen- 
rain, the author found an altered garnet contained in a fragment of 
amphibolite. The microscopic examination, the measurements of a 
pyramid 3P3, and the chemical analysis, indicate that the specimen 
is an alteration-product which resembles many scapolites, notably 
passauite. The analysis, it is true, was incomplete, as soda, potash, 
and chlorine were estimated by difference. The comparison of the 
analytical results with the theoretical composition of a mixture of 
45 per cent. meionite silicate and 55 per cent. marialite silicate is 
fairly satisfactory, and the other observations clearly indicate that 
the white mineral surrounding the garnet-interior is scapolite. 
Epidote and labradorite appear as bye-products of the alteration. 

B. H. B. 

The Branchville Mica. By C. Rammetssere (Jahrb. f. Min., 
1885, 2, Mem., 225—228).—G. vom Rath presented the author with 
a large specimen of mica from Branchville, Connecticut. The 
specimen consists of grey, translucent mica (I), traversed in the 
middle by a broad layer of dark-brown mica (II). Analysis gave the 
following results :— 


F. SiO,  Al,0;. FeO, FeO. K,O. Na,0. 
I.093 4419 3269 475 390 800 0°59 
Il. 243 4014 23438 765 1187 964 4113 

Li,0. HO: Total. Sp. gr. 
I. 0-21 3°85 99°11 2°898 
II. 1:18 2°64 10011 3°030 


Both micas appear to be new varieties of pure iron mica, their 
formule being— 


I. R’ .FeR,Si,,0s.. 
II. R’,FeR,SigOss. B. H. B. 


Chloritoid containing Manganese. By E. Prost (Jahrb. f. 
Min., 1885, 2, Ref., 259).—This mineral, the salmite of Dumont, 
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occurs in the quartz veins which traverse the phyllade salmien of 
Vielsalm. It forms irregular masses with a finely granular texture, 
and greyish-green colour. H. = 5 to 6; sp. gr. 3°38. The mineral 
fuses with difficulty to a black enamel, and is imperfectly soluble in 
hydrochloric acid. The analysis gave the following results :— 


Quartz. Si0,. Al,03. Fe,03. FeO. MnO. CoO. MgO. 
1506 1914 3366 338 1305 714 004 1-79 


CaO. 4H,O. Total. 
0°30 6°32 99°88 


This corresponds with the formula— 


Si0,,Al,0;,1Mn0,2Fe0,H,0. 
B. H. B. 
Chlorite from Albemarle Co., Virginia. By M. Bip (Amer. 
Chem. J., 7, 181).—Olive-green, pearly scales; hardness 2°5; sp. gr. 
3°05. Under the microscope, a small amount of hydrated ferric oxide 
is seen between the laminw. Analysis gave— 


Si0.. Al,0; FeO; FeO. MnO. CaO. MgO. H,0. 
23°52 22:35 192 2878 032 039 10°79 11:28 = 99°35 
H. B. 
Some Ill-determined Minerals. By Heppiz (Min. May., 5, 
26—31; Jahrb. f. Min., 1885, 2, Ref., 260—262).—The following 
substances are described as ill-determined or doubtful species :— 
Plynthite—From Quiraing in Skye. It occurs in layers 1 to 2 
inches thick in amygdaloid. Colour deep red, lustre greasy, sometimes 
earthy and dull. It falls to pieces in water, and may thus be dis- 
tinguished from the accompanying massive mesolite. Its composition 
was found to be as follows :— 


SiO,. Al,O;. FeO; FeO. MnO. CaO. H,0. Total. 
29°54 19°02 2801 325 084 223 1739 10028 


At 100° it loses 6°687 per cent. of moisture. At the Storr, in Skye, 
it occurs in a repeated series of beds. It is evidently merely bole. 

Uigite——The mineral, for which the name uigite is proposed, was 
found at Uig, 16 miles north of Portree, in Skye, with faréelite and 
analcime. It occurs indistinctly crystallised in small nests in the 
amygdaloid. In general appearance, it is intermediate between 
fardelite and gyrolite. Sp. gr. 2°284. Analyses gave the following 
results :— 


Si0,. Al,03. CaO. Na,O. H,0. Total. 
I. 46°32 21°35 16°36 4-69 12°21 100°93 
Il. 45°98 21-93 16°15 4°68 11°25 99°99 


Uigite is thus either a mixture of faréelite and gyrolite, or a simple 
mineral. 

Ferrite.—This mineral the author shows to be an alteration-product 
of either augite or olivine. 
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Craigtonite is the name given by the author to a substance occurring 
as a thin coating which adheres to red granite at Craigton, Aberdeen- 
shire. Its colour is blue-black. The substance was dissolved off the 
granite by dilute hydrochloric acid, and gave on analysis the following 
results :— 


Al,O3. Fe,03. MnO. MgO. K,0. Na,0. Total. 
32°20 38°30 7°46 16°61 4°74 0°68 99°99 


Ellonite is the ad interim name given to a pale, dull, unctuous 
powder which occurs in small nests in gneiss at Ellon in Aberdeen- 
shire. The associated minerals were orthoclase and lepidomelane. 
Analysis gave— 

SiO,  Al,O3. FejO3 FeO. MnO. CaO. Mg. 
63°00 3°05 1:67 146 0°69 1:29 15°61 
K,0. Na,O. H,0. Total. 
0°63 0°79 11°70 99°89 


At 100° it loses 6°365 per cent. of water. The powder may possibly 
be of the nature of cimolite or sepiolite. B. H. B. 


Fibrous Bisilicate from Nelson Co., Virginia. By L. G. 
Patterson (Amer. Chem. J., 7, 180).— Wedge-shaped, fibrous, massive 
olive-green to dark-green layers, interpenetrating epidote rocks. 


Hardness 4; sp. gr. 3°153. Microscopically examined, it appears 
quite fresh. Analysis gave— 


SiO, <Al,O;. Fe,0;. FeO. MnO. CaO. MgO. K,0. 
51:00 3:05 435 1283 060 1120 1424 027 


Na,0. H,0. 
0°73 2:00 = 100°27 H. B. 


Trachytes of the Eperies-Tokay Mountains. By 8S. Rors 
(Jahrb. f. Min., 1885, 2, Ref., 280—281).—The eruptive rocks of the 
northern portion of the Eperies-Tokay mountains are described partly 
as amphibole-trachytes, partly as augite-trachytes, and are divided 
into four geographical groups. The composition and structure of the 
amphibole-trachytes are normal ; plagioclase (andesine and oligoclase), 
brown opaque or transparent, green crystals of hornblende, augite, 
magnetite, and apatite being constituents. Three analyses of 
amphibole-trachyte are given: I, from the Fintaer Straz; II, from 
the valley south of Krivi and Javor; III, from the road leading to 
Klauzura. 

The augite-trachytes correspond in composition and structure with 
the normal augite-andesites. Two analyses are given: IV, from the 
Sosujfaluer mountain; V, from Dubnik. To this type belongs the 
mother-rock of the Dubnik opals. 
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Iil. IV. | Vv. 


55°80 
5°22 
trace 
10°80 
20°00 
5°20 
3°00 
trace 
0°58 


100 -60 100 °34 


B. H. B. 


Application of Thermochemistry to Geology: Zinc. By 
Disutarair (Compt. rend., 101, 842—845).—It is well known that the 
carbonate and sulphide are by far the most abundant naturally 
occurring compounds of zinc. Zinc carbonate is formed from the 
monoxide with development of heat, and no oxide higher than the 
monoxide is known; hence, when the zinc has been converted into 
carbonate it is in its state of most stable equilibrium, and the car- 
bonate does not undergo oxidation like the corresponding compounds 
of iron and manganese. 

Natural deposits of zinc carbonate are almost always associated 
with dolomitic rocks. Many metals, including zinc, which are now 
found in the form of carbonates, originally existed as sulphides. The 
zine sulphide has been oxidised to the soluble sulphate, and this in 
course of time has been brought into contact with water holding 
in solution either calcium or magnesium carbonate, or both. Con- 
sideration of the following thermochemical data— 


ZnO+S0O, develops 11°7 cal. ZnO+CO, develops 5°5 cal. 
Ca0+CO, “ os . Ca0+S0O,; “ 158 ,, 


21°5 21:3 


ZnO+S0O, develops 11°7 ZnO+CO, develops 5°5 
Mg0+CO, ~ 9°0 MgO+S0, _,, 15°6 


20°7 21:1 ” 


shows that with zinc sulphate and calcium carbonate the first system 
corresponds with the greatest development of heat, and hence will be 
formed in preference, or, in other words, the zinc will remain as 
sulphate; but in the case of zinc sulphate and magnesium carbonate 
the second system has the greatest heat of formation, and con- 
sequently the zinc sulphate will be converted into carbonate with 
simultaneous formation of magnesium sulphate. The salts of zinc are 
isomorphous with the corresponding salts of magnesium, and unite 
with them to form double compounds, hence when magnesium car- 
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bonate is deposited, any zinc carbonate existing in the same solution 
will also separate out. This conclusion agrees with the results of the 
author’s previous researches on the formation of zinciferous dolomites 
in ancient seas. 

The various natural forms of zinc carbonate may be grouped under 
three heads, namely, that associated with and disseminated throughout 
dolomitic rocks, which is the most abundant form ;. that existing in 
beds and strings contemporaneous with the rocks in which they are 
found; and that which is found in fissures and caverns in dolomitic 
rocks, and has been extracted from these rocks by some agency similar 
to that which has caused the formation of the deposits of calcium 
phosphate in the south-east of France. 

Most probably all the zinc carbonate now found, originally existed 
in solution in water together with the constituents of dolomite, and 
it is therefore contemporaneous with the dolomitic rocks in which it 
occurs. The isolation of the zinc carbonate in masses is the result of 
subsequent secondary changes. C. H. B. 


The Meteoric Iron of Santa Rosa, Colombia, 1810. By 
A. y. Lasautx (Jahrb. f. Min., 1885, 2, Ref., 269—270).—The author 
has examined a fragment of the meteoric iron from. Santa Rosa in 
Colombia, which Stiibel himself broke-off from the large block that 
lies in the market place of Santa Rosa. It is stated by Boussingault 
to have been found in 1810 at Tocavita. The bloek is, according to 
Stiibel, 0°7 metre long, 0°6 broad, and 0°5 high, and weighs 75 kilos. 
The analysis gave 91°48 per cent. of iron and 8°20 per cent. of nickel, 
with some cobalt, 0°32 silicates, and traces of copper, carbon, phos- 
phorus, and schreibersite. This: analysis agrees with. the analyses 
of the Rasgata iron, so the meteorites of Santa Rosa and Rasgata 
evidently fell at the same time. Olivine and colourless splinters of 
another silicate were observed, but the colourless grains, stated by 
Wohler to occur in the Rasgata iron, were absent. B. H. B. 


The Bingera Meteorite. By A. Liversipce (J. R. Soc. New 
South Wales, 16, 35—36; Jahrb. f. Min., 1885, 2, Ref., 271).—The 
meteorite, a meteoric iron, was found by some gold-miners at Bingera. 
It is pear-shaped, 2 inches long, and 1} inch thick at the thicker end, 
3 inch at the thinner. The total weight is 240-735 grams, the sp. gr. 
being 7°834 to 7°849. The surface is covered with a black, fused skin 
of magnetic oxide of iron. The skin is hard, brittle, and laminated. 
In places it is marked with sharply defined cracks, clearly the outlines 
of the Widmanstiittian figures. The mass has well-marked pclarity, 
the thin end being the south-seeking pole.. On analysis, the following 
results were obtained :— 


Cc. Insol. in HCl. Fe. Ni.. Co.. P. Total. 
0°137 0°553 93°762 4391 0668 0195 99°706 
B. H. B. 
Meteorites in the Public Collections of Mexico. By G. 
vom Rata (Jahrb. f. Min., 1885, 2, Ref., 270).—The following 
meteorites are described :—F'rom the National Museum: an iron mass a 
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cubic foot in size from Xiquipilco, Toluca Valley, which has remained 
unaltered, whilst similar irons in Europe exfoliate; an iron meteorite 
of nearly the same size from the Hacienda Cacaria, 42 kilometres 
north of Durango; a meteorite, 421 lbs. in weight, from Yanhuitlan, 
Oaxaca, with 6°21 per cent. of nickel and 0°27 per cent. cobalt. 
From the School of Mines: a chondrite which fell 33 kilometres east 
of Dolores Hidalgo, Guanaxuato, and an iron meteorite from Santa 
Rosa, in the east of Coahuila. From the Guanaruato College: a 
magnificent, crystalline-granular chondrite, 399 grams in weight, 
which fell on June 11, 1878, between 11 and 12 a.m., at La Charca, 
8 kilometres from Irapuato. B. H. B. 


The Deniliquin or Barratta Meteorite. By A. Liversiper 
(J. R. Soc. New South Wales, 16, 31—34; Jahrb. f. Min., 1885, 2, 
Ref., 270—271).—A preliminary notice of this meteorite was pub- 
lished in 1872. It is a siderolite, and consists of various silicates and 
nickeliferous iron. Externally it is covered with a blackish, fused 
skin, the external portions to the depth of an inch being distinctly 
laminated. The structure is chondritic, most of the grains varying 
in size from ;', to $ inch in diameter. Under the microscope they are 
seen to have an imperfectly crystalline structure. The meteorite is 
essentially a mixture of enstatite and a mineral resembling olivine, 
with small quantities of other silicates. The percentage of nickel- 
iron amounts to 3°93. The sp. gr. of the laminated crust is 3°382, and 
that of the interior 3°503; the sp. gr. of the whole mass, weighing 
145 lbs., was found to be 3°387. After prolonged digestion in con- 
centrated hydrochloric acid, 47°47 per cent. of the meteorite dissolved. 
The analysis gave the following results :— 


SiO.. Cu. Fe. Fe,0;. Al,O; Ni. MnO. CaO. MgO. 
4028 O18 1496 393 184 422 O73 140 23°73 
K,O. Na,0. 8. e. Cr, Co, C. O. 
1-02 0:99 2°29 0°61 traces [3°78] 


The analysis of the metallic portion, separated by means of a fine 
sieve, gave the following results :— 


SiO,. Fe. Ni. Co. J O. 8. 
6°61 79°85 7°34 0°43 024 521 trace 
A second portion from a different part of the meteorite gave— 


Fe. Ni + Co. SiO,. Total. 
91°25 7°20 1°55 100°00 


Daubrée provisionally classes this meteorite with those of Tadjera, 
Orvinio, and Koursk. B. H. B. 


Proportion of Bromine in Sea-water. By E. Berciuxp 
(Ber., 18, 2888—2890).—Former determinations of the relative pro- 
portion of bromine to chlorine in sea-water are very variable. By 
means of an improved method for the estimation of bromine in the 
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presence of chlorine, the author has made a series of determinations 
of milligrams of bromine to 100 grams of chlorine, and of the propor- 
tion of chlorine in grams per litre in sea-water from various sources. 
The mean results are approximately equal to those obtained by 
Dittmar (Report of Voyage of ‘‘ Challenger”), namely, 340 mgrms. 
of bromine to 100 grams chlorine, and 19°5 grams chlorine per 
litre. Ve Ve 


Organic Chemistry. 


Volatility of Mixed Derivatives. By L. Henry (Compt. rend., 
101, 816—818).—The boiling points of mixed derivatives of the type 
= CXX’, which contain equivalent radicles X and X’ of analogous 
functions are ‘the means of the boiling points of the corresponding 
simple derivatives, CX, and CX’, The following table contains 
examples selected from the large number given by the author. 


CHCIBr, 
CO(OMe),..... : CO(OEt), 
CH;CHCl, eevee ‘ CH,;CHBr, eeee 
CH,-CH(OMe), CH,-CH(OEt),... 
CH,BrCHCl,.. 137—138° | CH,BrCHBr,... 


CHCI,Br 

OMe:COOEt . 

CH,-CHCI1Br 

OEt-CHMe-OMe 

CH,BrCHClBr 162—163° 


The law holds good whether substitution has taken place in the 
CH; or CH group or in both together. 

If, however, the radicles, although equivalent, have different 
functions, the boiling point of the mixed derivatives is sensibly higher 
than the mean of the boiling points of the corresponding simple 
derivatives. 
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Analogous relations are observed in the case of mixed polycarbon 
derivatives, XC ... CX’ in which the two radicles are combined 
with different atoms of carbon. C. H. B. 


Formation of Propylene from Glycerol. By A. Cravs (Ber., 
18, 2931; compare Abstr., 1882, 1038).—The yield of propylene is 
satisfactory only when a large amount of glycerol (1 kilo.) is distilled 
as quickly as possible with twice its weight of zinc-dust. West- 
phal has shown (Inaug. Diss., Freiburg, 1877), that acraldehyde, allyl 
alcohol, and two condensation products, CoH and C,.H»0., boil- 
ing at 140° and 200° respectively, are formed in the reaction. Both 
condensation compounds when oxidised yield propionic acid and 


carbonic anhydride. N. H. M. 


Action of Chlorine on Trimethylethylene. By N. Konpakorr 
(J. Russ. Chem. Soc., 1885,.290—319).—Trimethylethylene may be 
prepared either by the action of dilute sulphuric acid on tertiary 
amyl alcohol, or by treating tertiary amy] iodide with alcoholic potash ; 
as the amylene obtained by the first method contains as a rule an 
admixture of asymmetrical methylethylethylene, the author used the 
latter method in most of his experiments. Tertiary amyl iodide 
distils almost entirely at 124—125°, not at 127—129° as stated by 
other investigators. The amylene obtained from this iodide was 
converted into bromide, and the latter heated with lead oxide and 
water in a sealed tube: methyl isopropyl ketone was formed and not 
an aldehyde, as would have been the case were methylethylethylene 
present (Eltekoff, Abstr., 1883, 566). Whena current of chlorine gas 
is passed into trimethylethylene (the temperature being either — 20° 
or + 20°, or finally + 38°, the boiling point of the hydrocarbon), it 
was observed that up to a certain point only absorption of the gas 
takes place, but in a short time this ceases, and hydrogen chloride is 
evolved until the end of the operation. The products of the reaction 
differ slightly according to the temperature. In the cold, high boil- 
ing products (160—180°) are formed along with more volatile com- 
pounds; at the ordinary temperature, the whole of the product distils 
below 135° ; the compounds obtained at 38° all pass over below 110°. 
The chlorinated product more especially investigated was obtained at 
the ordinary temperature. Seven fractions were obtained on distilla- 
tion: the first consisted chiefly of unchanged trimethylethylene, the 
last did not contain any unsaturated compounds. The intermediate 
fractions strongly decolorise bromine and contain No. 3 (the main 
portion boiling between 90—95°), 64, No. 4, 67, and No. 5, 60 
per cent. of C;H,Cl. When treated with water, the fractions 2, 3, and 
4 were entirely dissolved, 5 and 6 dissolved partly, leaving an oil free 
from unsaturated compounds. The aqueous solution contains, in 
addition to tertiary amyl alcohol, an unsaturated alcohol, C,H», 
boiling at 115—117°; sp. gr. at 0° = 0°8571 and at 20°5° = 0°8419. 
This unites readily with bromine, reacts with phosphorus penta- 
chloride, and yields a crystalline sodium-derivative. The bromide 
and acetate were prepared, the latter boiling at 130—131°. The 
data for the etherification of the alcohol, proved it to be a secondary 
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alcohol. By the action of dilute acids at 100° it is transformed into 
methyl isopropyl ketone. It is therefore methyl isopropenyl carbinol, 
CH, : CMe-CHMe-OH, the chlorinated compound obtained from 
trimethylethylene having an analogous structure. The fraction of 
the chlorine-derivatives boiling at 133—135° contains the chloride 
CsHyCl., a heavy oil, which is also left when the portions 5 and 6 of 
the distillate are treated with water. A. T. 


Fulminie Acid. By L. Scnotvien (J. pr. Chem. [2], 32, 461— 
489).—A continuation of Carstanjen and Ehrenberg’s work on the 
fulminates (Abstr., 1882, 816). When dilute sulphuric acid (1 : 5) 
acts on sodium fulminate and the mixture is kept well cooled, 
a yellow liquid is obtained, which on treatment with ether yields 
an ethereal solution of fulminic acid. This solution is very un- 
stable, and the fulminic acid is rapidly converted into two isomeric 
acids, isocyanuric acid and isocyanilic acid. The presence of free 
fulminic acid in the ethereal solution was proved by separating it 
very rapidly from the mother-liquor, and shaking it with an 
aqueous silver solution, when a white precipitate of silver fulminate 
separated immediately; if the ethereal solution was allowed to 
remain for ten minutes and then shaken with the silver solution, 
red silver isocyanurate separated and isocyanilic acid remained in 
solution. 

Isocyanuric acid gives coloured salts containing one, two, and 
three equivalents of metal ; when evaporated with hydrochloric acid 
it yields hydroxylamine; with potash, ammonia is given off. The 
pure acid, C,N,;0;H, + 3H,0, forms a white, crystalline powder, 
melting at 81°, and exploding with great violence at 106°. When 
kept for a long time it is converted into an isomeric acid, -isoful- 
minuric acid; this crystallises in small needles of vitreous lustre, when 
anhydrous melts at 196° with decomposition, and is not acted on by 
hydrochloric acid. 

Isocyanilic acid, HCNO, crystallises in white lustrous needles ; when 
heated it decomposes without previous fusion; it forms unstable salts, 
and is not acted on by hydrochloric acid. Boiled with potash it 
yields an acid, isomeric with Stadeler and Strecker’s ‘“‘ Uroxanic 
acid”; this forms a dark violet potassium salt. 

When thiocarbamide is acted on by mercury fulminate, a mixture 
of thiocarbamide, mercury thiocyanate, carbonic anhydride, mercury 
sulphide and carbamide is formed. . 


Decomposition of Butylene and Amylene Hydrate by Heat. 
By Wo.korr and Boveaterr (J. Russ. Chem. Soc., 1885, 276).— 
Butylene hydrate (secondary butyl alcohol) when heated in sealed 
tubes at 240—250° for 8—16 hours is not decomposed, but if the least 
quantity of a hydracid (hydriodic acid or even methyl iodide) be 
added, decomposition takes place at 220°, and pseudobutylene is 
formed after the lapse of only five to six hours. Similar observations 
were made with dimethyl ethyl carbinol and methy] isopropyl carbinol 
and some other alcohols; tertiary alcohols suffer this decomposition 
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most easily, primary alcohol with much more difficulty; normal 
alcohols have not yet been studied in this direction. A. FB 


Preparation of Hexy] Glycerol. By P. Ortorr (J. Russ. Chem. 
Soc., 1885, Abstr., 146).—Hexylglycerol previously obtained by the 
author from dibromhydrin is best prepared by the action of diluted 
aqueous potash on the monochlorhydrin, the latter being formed by 
addition of hypochlorous acid to dimethyl allyl carbinol. The iodhydrin 
is obtained by the action of mercuric oxide and iodine on dimethyl 
allyl carbinol in the presence of water. The glycerol itself, when treated 
with fuming hydriodic acid and phosphorus, yields, besides a small 
amount of a crystalline compound not yet examined, an iodide 
distilling at 140—150°, and converted by alcoholic potash into a 
hexylene identical with Jawein’s (Abstr., 1878, 961). ; a 4 


Decomposition of Galactose and Arabinose by Dilute Acids. 
By M. Conrap and M. Guruzeit (Ber., 18, 2905—2907).—The 
following results were obtained by heating 10°5 grams of galactose, 
50 grams of water, and 487—484 grams of hydrochloric acid for 
17 hours :— 

Humic Unaltered Acetopropionic Formic 
substances. galactose. acid. acid. 
1°60 8°60 2°84 1:05 
177 3°05 2°85 1:10 


On replacing hydrochloric by sulphuric acid of the same concen- 
tration, the quantity of the decomposition product obtained was 
considerably less. 

A specimen of arabinose from marc of bect-sugar melted at ]158— 
160°; its specific rotatory power for a 10 per cent. solution was found 
to be [a]p = 104°; on heating 10°5 grams with hydrochloric acid 
under the same conditions as above, there were obtained 4°3 grams 
of humic substances, 0°42 gram of formic, and 1°24 gram of aceto- 
propionic acid. These results tend to show that galactose and 
arabinose are not identical. We Ee Ve 


Raffinose or Melitose from Molasses, Cotton-seeds, and 
Eucalyptus Manna. By P. Riscusier and B. Toutens (Ber., 18, 
2611—2616).—From a consideration of the properties and reactions 
of this substance, and especially from the composition of the sodium- 
derivative and the amount of mucic acid formed on oxidation, the 
authors conclude that it is best represented by the formula 
CyxsHesOx + 10H,0. When boiled for some time with acids, a sugar 
crystallising in six-sided tables (probably galactose) is obtained. A 
comparison of melitose, from the manna of Eucalyptus viminalis, with 
raffinose shows the two substances to be identical; the name melitose 
is therefore preferable. A. J. G. 


Action of Oxymethylene on Amines. By S. Kotororr (J. Russ. 
Chem. Soc., 1885, 229—251).— It is known that oxymethylene 
reacting with ammonia forms hexamethylenamine; the author has 
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studied the reaction with mono-, di-, and tri-ethylamine and aniline. 
Ethylmethylenamine, C;H,N, obtained from oxymethylene and ethyl- 
amine, is a colourless, alkaline liquid, boiling at 205—208°. The 
vapour-density determination and the analysis of the platinochloride 
show that the molecule of the compound is not polymeric, one 
molecule of each of the constituents entering into reaction. A 
solution of the base in hydrochloric acid, on remaining in a 
vacuum, is decomposed into ethylamine and oxymethylene. 
With diethylamine, a similar compound, CH,N,Et,, was obtained as 
a bright colourless liquid boiling at 166—169°, and having a well- 
detined basic character. Triethylamine, as was expected, does not 
react with oxymethylene ; thus in the reaction of oxymethylene with 
amines, the oxygen of the former combines with all the amidic 
hydrogen of the amine-group, forming water, whilst the two remaining 
radicles, uniting, form basic compounds. Aniline reacts very readily 
with oxymethylene, the mixture at once solidifying to a basic com- 
pound, which melts at 137—138° with decomposition, and forms a 
solid substance which does not melt even at 200°, the temperature of 
its decomposition. Heated with water at 100°, phenylmethylenamine 
splits up into aniline and oxymethylene. According to the author the 
molecule of the compound corresponds not with the simplest, but with 
a higher, probably doubled, formula. A. T. 


Imines. By A. Lapensure (Ber., 18, 2956—2961; comp. Abstr., 
1883, 910).—Pentamethylenediamine is prepared by adding sodium 
as quickly as possible to a solution of trimethylene cyanide in boiling 
alcohol ; the product is poured into water, and the alcohol distilled 
off. A trace of ammonia is evolved, and a small quantity of piperidine 
goes over with the alcohol. The pentamethylenediamine is then 
distilled with superheated steam, the distillate treated with a slight 
excess of dilute hydrochloric acid, and evaporated to dryness. The 
free base is obtained by dissolving the residue in a little water, adding 
potash and extracting with ether. The yield of base is 80 per cent. 
of the weight of cyanide employed. It is a colourless, syrupy liquid 
boiling at 175—178°. When exposed to air, it fumes and absorbs 
water and carbonic anhydride. It dissolves sparingly in ether, readily 
in alcohol and water. The acetyl-derivative, CsHio(NHAc),, is a crystal- 
line substance ; it boils above 360°. The formation of piperidine in 
the reaction is fresh evidence in support of the formula ascribed to 
it, and also explains its relation to tri- and penta-methylene-com- 
pounds: piperidine is pentamethylenimine. The author thinks it 
probable that all cyanides may be converted into amido-compounds 
by the method above described. 


Bicuhyba Fat. By H. Norrpuincer (Ber., 18, 2617—2623).— 
Bicuhyba nuts, from Myristica officinalis or M. bicuhyba, give the 
following results on proximate analysis :— 
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The results of the examination of the fat are very similar to 
those obtained by Reimer and Will (Abstr., 1885, 1197) with the 
fat of the fruit of M. Surinamensis ; it consists mainly of trimyristin 
and triolein with small quantities of resin and free myristic acid, and 
very slight amounts of ethereal oils, volatile acids, and of a non- 
saponifiable oil. A. J. G. 


f-Dimethacrylic Acid. By D. Ousrinorr (J. Russ. Chem. Soc., 
1885, 439—448). — A-Diethylenelactic acid, obtained by oxidising 
allyl dimethyl carbinol, was distilled with dilute sulphuric acid 
(comp. Schirokoff, Abstr:, 1880, 382).. The dimethacrylic acid 
formed was purified by converting it into the zinc salt, decomposing 
this and crystallising the acid from water; it melts at 69°5—70°. 
The sodium, calcium, barium, zinc, copper, lead, and silver salts were 
examined as well as the dibromide, melting at 105—106° and resolidi- 
fying at 76°. The author gives a comparative table of the principal 
salts and dibromides of dimethacrylic acid, CMe, : CH-COOH, and of 
its isomerides, angelic, methylcrotonic, and allylacetic acids. 


A. T. 


Oxidation of Oleic and Elaidic Acids with Potassium Per- 
manganate in Alkaline Solution. By A. Sayrzerr (J. Russ. Chem. 
Soc., 1885, 417—435).—-Oleic acid when treated with potassium 
permanganate in the presence of an excess of potash, yields dihydr- 
oxystearic acid, CyH;,(OH)COOH, a crystalline acid insoluble in 
water, easily soluble in boiling, but sparingly in cold alcohol, and in 
hot ether. It melts after repeated purification at 136°5°, and solidifies 
again at 122—119°. When heated in a sealed tube at 120—130° with 
hydriodic acid, or by the action of phosphorus tri-iodide and water, 
it is converted into liquid iodostearic acid, the latter by reduction 
with zine and hydrochloric acid yielding ordinary stearic acid. Iodo- 
stearic acid and silver oxide give hydroxystearic acid, melting at 
83°5—85'5°, and solidifying at 68—63°. The dibydroxy-acid is 
identical with the isodihydroxystearic acid of Overbeck (Axnalen, 
140, 72); the description of the properties of the acid given by 
Overbeck is inaccurate. 

Dihydroxystearic acid, when distilled under a pressure of 100— 
150 mm., yields a crystalline acid, melting at 77—79°, and resolidi- 
fying at 69—66°; the analytical results approximate to the formula 
CisH,,O;; it would, therefore, seem to be formed by elimination of 
1 mol. H,O from dihydroxystearic acid. 

The oxidation of elaidic acid under the above conditions yields an 
acid of the same composition as dihydroxystearic acid, but entirely 
differing from it in its properties ; it melts at 99—100°, resolidifies at 
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86—85°, and is much more soluble in ether and in alcohol. The small 
amount of material did not admit of further study. 

Oleic acid when treated with potassium permanganate alone seems 
to yield azelaic acid, although this could not be obtained in a state 
of purity from the products of the reaction. A. F. 


Lactic Acid from Levulose. By V. Soroxine (J. Russ. Chem. 
Soc., 1885, 368—369).— Amongst the products of the action of 
bases (caustic soda and baryta) upon levulose, the author finds lactic 
acid; it seems, therefore, that the formation of lactic acid from 
glucose by the action of bases is a reaction characteristic of all the 
substances of this group, similarly to the formation of levulinic acid 
under the influence of acids. Experiments are being made in order 
to determine the quantity of lactic acid formed in this reaction under 
varied conditions. a. Fe 


Action of Ammonia on Succinimide. By Rovsrzorr (J. 
Russ. Chem. Soc., 1885, 277—278).—When ammonia is passed over 
powdered succinimide placed in glass tubes and cooled to — 10° or 
— 20°, the tubes being then sealed and heated to 100—200°, succin- 
amide is formed. At the ordinary temperature ammonia is not taken 
up, and the amide is not formed. A. T. 


Ethyl Diacetofumarate. By F. Jusr (Ber., 18, 2636—2637).— 
By the action of sodium ethoxide on a solution of ethyl diaceto- 
succinate and precipitation with ether, the compound 


COOEt’CNaAc:CNaAc:COOEt 


is obtained as a white powder. This when treated with an ethereal 
solution of iodine yields ethyl diacetofumarate, 


COOEt-CAc : CAc:COOEFt, 


as a colourless oil which solidifies to long, silky needles, melting at 
95°5—96°. Its reaction with phenylhydrazine is being studied. 
A. J. G. 

Non-volatile Product of the Oxidation of the Hydrocarbon 
C,.H». By A. Atsirzky and V. Nixotsky (J. Russ. Chem. Soc., 1885, 
435—439).—Amongst the products of the oxidation with chromic 
mixtures, of the hydrocarbon C,H» from allyl dimethyl carbinol, a 
syrupy acid, not volatilising with steam, has been obtained (Abstr., 
1883, 1074). The authors have made analyses of its barium, calcium, 
and ethyl salts; although the results best agree with the formula 
CH .O., it is more probably C\H,,O,, the latter formula being more 


in accordance with the structure of the hydrocarbon C,,H.». 
A. F, 
Action of Ammonia on Parabanic Acid. By Miss Roupinsxara 
(J. Russ. Chem. Soc., 1885, 278—279).—Ammonium parabanate 
when heated in a sealed tube ‘at above 160°, is to a large extent 
converted into oxaluramide; at 100° the salt is decomposed, but 
scarcely any amide is formed. The same amide is obtained by passing 
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ammonia over parabanic acid at 130° ; at lower temperatures ammonium 
parabanate is formed. From a few experiments, it appears that the 
formation of oxaluramide from ammonium parahanate (probably con- 
sisting in a decomposition of the salt into ammonia and parabanic 
acid, and subsequent formation of amide) is not only influenced by 
temperature, but also by the pressure of the gaseous product of the 
decomposition. A. T. 


Aromatic Hydrocarbons in Caucasian Petroleum. By S. 
Dorosnenko (J. Russ. Chem. Soc., 1885, 285—290).—The presence 
of aromatic hydrocarbons in Caucasian petroleum has been shown 
by Markownikoff and Oglobline (Abstr., 1883, 564), who found 
hydrocarbons belonging to the higher isologous series in fractions 
of petroleum boiling between 150—210° and above 270°. It is, 
therefore, highly probable that the lower homologues of the benzene 
series might be present in the portions of petroleum hydrocarbons 
boiling below 150°. The material for the present investigation con- 
sisted (1) of portions of Bibi-Aibat petroleum boiling at 105—115° 
and 115—125”, and (2) of a mixture of the products of purification 
of Balakhani petroleum boiling below 100°, and of Bibi-Aibat oil 
boiling at LOO—120°. The hydrocarbons were converted into sulphonic 
acids by treatment with sulphuric acid, and these distilled with calcium 
hydroxide. The amount of oil thus obtained did not exceed 10 per 
cent. of the sulphonic acids; the hydrocarbons were subjected to 
fractional distillation, and fractions boiling at 75—95°, 95—110°, 
110—120°, 120—130°, 130—135, 135—141° were collected. In the 
first portion benzene was shown to be present by its separation in 
crystals on cooling the oil to — 30°; in the higher boiling distillates, 
the presence of toluene also was shown. The portion boiling at 75—110° 
was nitrated in the cold, and the nitro-products, which had a decided 
smell of nitrobenzene, reduced with tin and hydrochloric acid, when 
aniline and toluidine were formed. Toluene is also contained in the 
fraction 110—120°. The portions boiling between 130° and 141° 
contain isoxylene. During the dry distillation of the sulphonic acids 
with calcium hydroxide, a crystalline substance melting at 192°5— 
194°, was deposited in the condenser, and was also obtained on cool- 
ing the hydrocarbons boiling above 140°. Its quantity was too small 
for analysis, and the author only points out its resemblance to 
methylenediphenylene obtained by Carnelley on passing a mixture 
of toluene and benzene vapours through a red-hot tube (Trans., 


1880, 710). A. T. 


Oxidation of Benzene-derivatives with Potassium Ferri- 
cyanide. By W. A. Norges (Amer. Chem. J., 7, 145—149; comp. 
Abstr., 1884, 299).—Orthobromotoluene when oxidised with an alkaline 
ferricyanide, yields orthobromobenzoic acid, but oxidation occurs only 
to a very slight extent, less than 0°5 per cent. being formed during 
three or four hours. 

Paratoluenesulphonamide yields 55 per cent. of the corresponding 
parasulphaminebenzoic acid; the barium salt, (C,;H;SO,N),Ba + 
5H,0, separates in crystalline tufts from a cold solution, whilst from 
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a hot solution it separates with 2H,O in small scales; this salt has 


been described by Remsen as crystallising with only 1 mol. H,O. 
H. B. 


Oxidation of Metanitrotoluene. By W. A. Noyes and W. E. 
Moses (Amer. Chem. J., 7, 149—153; comp. Abstr., 1884, 299).— 
When metanitrotoluene is oxidised with alkaline ferricyanide, not 
more than 5 per cent. of metanitrobenzoic acid was obtained, whilst 
the para- and ortho-nitrotoluenes yield 70 to 75 per cent. of the 
corresponding acids; it would, therefore, seem probable that an alka- 
line ferricyanide solution can be used to oxidise a methyl-group 
standing in the ortho-position to a nitro-group without attacking a 
methyl-group in the meta-position. H. B. 


Ortho-xylenyl Chloride. By E. Hysetr (Ber., 18, 2879—2881). 
—If chlorine is passed into ortho-xylene until the gain in weight 
corresponds with the replacement of 4 atoms of hydrogen by chlorine, 
a crystalline mass saturated with an oil is produced. On distillation, 
a liquid and a crystalline solid are obtained; the latter is a tetra- 
chloride. It melts at 89° and boils at 273—274°, is insoluble in 
water, readily soluble in ether; it crystallises in the triclinic system 
with axial ratio a:b: ¢c = 0°972:1:0°741. In order to determine 
whether the chlorine-atoms are disposed symmetrically or unsym- 
metrically, the compound was heated with water in a sealed tube at 
200—210°: phthalide was obtained in large quantities, a result 
which would point to the latter hypothesis; but inasmuch as the 
phthalide was always accompanied, especially at the lower tempera- 
ture, by an oil having aldehydic properties, the author is inclined to 
regard the substance as having the formula C,H,(CHCI,).. 

V. H. V. 


Reaction of Aluminium Chloride with Hydroxyl Com- 
pounds. By A. Craus and H. Mercxtin (Ber., 18, 2932—2936).— 
Dichlorhydrin-aluminium chloride, Al,Cl,(O°C3H;Cl,)., is obtained by 
the action of aluminium chloride on dichlorhydrin dissolved in 
carbon bisulphide. It is a crystalline, hygroscopic substance. 

Triphenol-aluminium chloride, AlzCl;(OPh);, is prepared by adding 
aluminium chloride in small quantities to a solution of phenol in 
boiling carbon bisulphide; it forms a yellow powder readily soluble 
in boiling carbon bisulphide. 

Resorcinol-aluminium chloride, Al,Cl,: CsH,O:2, forms a thick reddish- 
brown liquid, which gradually becomes solid when kept over sulphuric 
acid; it dissolves readily in hot carbon bisulphide. All these com- 
pounds decompose violently when brought into contact with water. 

Symmetrical triphenylpropane, C;HsPhs, is prepared from trichlor- 
or tribrom-hydrin and forms a thick, yellow liquid which distils 
without decomposition only under diminished pressure. Dipheny]- 
propane is formed at the same time. N. H. M. 


Pseudocumenol and Pseudocumidine. By K. Auwers (Ber., 
18, 2655—2663).—By the action of bromoform and aqueous alkalis 
on pseudocumenol, a compound, C,oH,,Br,0, is obtained, which melts 
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at 105°, and resembles the chlorine compound described in the author's 
previous communication (Abstr., 1885, 380) in all respects save in 
its ready decomposition by alcoholic potash, by which the chlorine 
compound is not affected at 100°. By the action of iodoform on 
pseudocumenol, only a very small quantity of an iodo-compound is 
formed. Similar products cannot be obtained from phenol, tripheny] 
orthoformate being formed. 

Dibromopseudocumenyl methyl ether, CsBr.MeyOMe[2 : 5: 1:3: 4:6], 
is obtained by brominating pseudocumenyl methyl ether at the 
ordinary temperature, or by methylating dibromopseudocumenol. It 
crystallises in white needles of vitreous lustre, melts at 96°, is in- 
soluble in water, readily soluble in alcohol and acetic acid, very 
readily soluble in ether, chloroform, and benzene, and is only slightly 
attacked when heated with hydrochloric acid at 170°. 

Metanitropseudocumenol, OH*C,;HMe;NO, [Me, : NO, : OH = 
1:3:4:2: 6], is prepared by evaporating an alcoholic solution of 
its nitrate (loc. cit.) to a syrup and then distilling with steam, and is 
also obtained by adding concentrated hydrochloric acid to an alcoholic 
solution of the nitrate, and allowing the mixture to remain for some 
time. It. crystallises. in long, reddish-yellow needles or prisms of 
fatty lustre, melts at 48°, and is moderately soluble in hot water, 
readily in the other usual solvents. The nitrate of this substance is 
also formed when pseudocumeny! methyl ether is nitrated. Metanitro- 
pseudocumenyl methyl ether, NO."C;HMe,*OMe, is prepared by methyl- 
ating metanitrocumenol; it crystallises‘in large prisms and rhombic 
tables, melts at 41—42°, and is very readily soluble in the ordinary 
solvents except water. The following corrections are made in the 
melting points previously given (Joc. cit.): dinitropseudocumenol melts 
at 112°, dipseudocumenol at 173°, and dipseudocumenyl methyl ether 
at 126°. 

Dibromodipseudocumenol, C\.HzBr20., crystallises in small, lustrous 
crystals, and melts at 186—187°. 

Dipseudocumidine, when pure, melts at 68° and boils at 234° ; aceto- 
pseudocumide melts at 164° and boils at above 360°; orthonitraceto- 
pseudocumide melts at 202—204°. Dinitracetopseudocumide, 


C.Me,(NO,)NHAc [1:3:4:2:5:6], 


melts at 280°, sublimes unchanged, and is insoluble in water, and 
sparingly soluble in otber solvents. If this is heated with concentrated 
sulphuric acid for a few minutes at 100°, and a large quantity of 
water is then added, dinitropseuducumidine, CsMe3;(NO.)."N Ha, is preci- 

itated. This crystallises in long, lustrous, orange-yellow needles, 
melts at 183°, and has but very feeble basic properties. When reduced 
with tin and hydrochloric acid, it yields the hydrochloride of a base 
whose composition could not be ascertained with certainty. The 
hydrochloride crystallises in plates or prisms, the free base forms 
silky needles. 


Amidopseudocumy lenethenylamidine, NH,"C,Me;< N NS>CMe, is pre- 


spared by reducing dinitracetopseudocumide with tin and hydrochloric 
acid. It crystallises with 2 mols. H,O in pale-yellow prisms or stellate 


‘' Sew Phe fe SS Ph 


p 
y 
e 
s 
r 


asf) 


ORGANIC CHEMISTRY. 145 


groups of plates, softens at 215°, and melts at 215—218°. The hydro- 
chloride, C,,H,,N;,2HCl + Aq, crystallises in slender, white needles ; 
a monohydrochloride, C,,H,;N;,HCl + 2H,0, crystallises in slender, 
white prisms; the platinochloride, C,,H,;N;,H,PtCk, forms stellate 
groups of slender, orange-red prisms. A. J. G. 


Action of Acetone on Aniline. By C. Barer (J. pr. Chem. [2], 
30, 489—491).—An answer to Engler and Riehm regarding priority. 


Remarks on the Preceding “ Answer.” By E.-v. Meyer (J. pr. 
Chem. [2], 30, 491). 


Consecutive Xylidines. By E. Wrosiewsxi (Ber., 18, 2904— 
2905).—A controversial paper. 


Commercial Xylidine. By W. Srazpet and O. Hotz (Ber., 18, 
2919—2924).—Commercial xylidine consists of two isomeric modifi- 
cations: the one a metaxylidine [Me: Me: NH, = 1:3: 4]; the 
other a paraxylidine. The former boils at 212°, and its acetyl- 
derivative at 130°; its corresponding xylenol is not, as Jacobsen 
described, a liquid, but a solid crystallising in needles which melt at 
28°, sparingly soluble in water, the aqueous solution giving a blue 
coloration with ferric chloride. 

On oxidation with chromic acid, the paraxylidine yields a quinone. 
The corresponding quinol forms a dibenzoy]l-derivative, C;H,Me,(OBz),, 
crystallising in glistening needles which melt at 160°. The diethyl- 
derivative, C,H,.Me(OEt),, forms glistening white leaflets melting at 
106°. V. H. Y. 


Simple Method of Preparing Azo-derivatives. By O. N. 
Wirt (Ber., 18, 2912—2913).—After alluding to the various 
difficulties incidental to the methods of preparation hitherto proposed 
for the azo-derivatives, the following simple process is suggested. 
A quantity of stannous chloride equivalent to that of the nitro- 
compound, is poured into an excess of soda, and the solution formed 
is heated with the nitro-compound at the temperature of the water- 
bath. The process is suitably modified according to the nature and 
stability of the compound which it is required to reduce. Usually the 
azo-salt crystallises out on cooling, but if this does not occur, then the 
stannous oxide is precipitated by a current of carbonic anhydride, the 
liquid filtered and evaporated, and the azo-derivative finally separated 
from the potassium carbonate by aqueous alcohol. Vv. & Y, 


Azo-compounds with Mixed and Substituted Radicles and 
their Derivatives. By T. Kanonnixorr (J. Russ. Chem. Soc., 1885, 
369—371).—In manner similar to the formation of hydroxyazobenzene 
from diazobenzene and phenol, new azo-compounds were obtained 
from orthoanisidine and metacresol, from orthoanisidine and ortho- 
cresol, and from orthonitranisoil by reducing them with sodium 
amalgam. The first, OMe’C,H,yN.C,H;Me-OH, melts at 161°, the 
second at 68°, and the third at 103°. The reduction of these isomeric 
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compounds with stannous chloride and hydrochloric acid yields sub- 
stances corresponding with benzidine and diphenylene. The chief aim 
of further investigation will be the study of Skraup’s reaction with 
the compounds containing amido-groups. Thus far, on heating meta- 
cresolorthoanisoil and azorthoanisoil with glycerol-sulphuric acid and 
nitrophenol, compounds of basic character are obtained which form 


well crystallised salts. A. T. 


Derivatives of Dicyanphenylhydrazine. By J. A. Brapiy 
(Ber., 18, 2907—2912).—By the action of nitrous acid on dicyan- 
phenylhydrazine, a compound, C,H;N;, is obtained (Abstr., 1885, 


980) to which the formula n<p Soon is now ascribed. This, 


when saponified, yields the corresponding carboxylic acid, 
N-N 
N<ypp,>C'COOH, 


crystallising with 1 mol. H,O in colourless needles; when dried it 
melts at 137—138°, and is decomposed with evolution of carbonic 
anhydride at 150°. Its potassiwm salt forms glistening leaflets, copper 
salt, bluish-green rhombic tables, silver and lead salts, sparingly soluble 
crystalline precipitates. The methyl salt, CN,Ph-COOMe, crystallises 
in glistening leaflets melting at 116°, soluble in alcohol and ether, 
sparingly soluble in water; the ethyl salt forms colourless needles 
melting at 74°. 

Hydrogen peroxide converts the nitrile, PhCN,CN, into the 
corresponding amide, CN,Ph-CONH,, which crystallises in colourless 
prisms melting at 168°, sparingly soluble in water, alcohol, and ether. 

On heating the carboxylic acid, an oil is obtained of the composition 


CNN, =N<y pp CH ; it is heavier than and insoluble in water, 


readily soluble in alcohol and ether, is readily decomposed on distilla- 
tion, and has feebly basic properties, dissolving in concentrated acids, 


and yielding a platinochloride in the form of golden leaflets. 
V. LY. 


Indophenol and Indoaniline. By R. Méntavu (Ber., 18, 2913— 
2918).—The researches of Caro, Nietski and others, have shown that 
the simultaneous oxidation of paradiamines or amidophenols on the 
one hand, and of phenols and amines on the other, yields a number 
of dyes belonging to the safranine, or indophenol and indoaniline 
groups. In this paper phenol- and a-naphthol-blues and their deriva- 
tives are more particularly studied. 

Phenol-blue, CyH,N.O, is best prepared by heating the double 
chloride of zinc and dimethylphenylene-green with soda solution 
(sp. gr. = 1°4); a flocculent blue precipitate separates out, which on 
boiling with a 10 per cent. grape-sugar solution, evolves dimethyl- 
amine and dissolves to form a red liquid. On filtration and exposure 
of the liquid to the air, the phenol-blue separates out in glistening, 
prismatic crystals. The reaction is explained thus :— 
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N-C,H,NMe, N-C,H,NMe, 
CHK | + NaOH = NaCl + CHK | 
NMe,Cl 


= <ColSN-C,H:NMey + NHMe,.. 


NMe,-OH 


In the above operation, if'a larger proportion of soda ‘solution is 
used, and the liquid is boiled before the addition of the grape-sugar, 


quinonephenolimide, < Cris N-C,H,OH, is produced by: a similar 


reaction; the same change is also effected by boiling: phenol-blue 
with soda. 
a-Naphthol-blue, C,HN,0, is prepared by reducing nitroso- 
dimethylaniline hydrochloride with zinc-dust, and adding the product 
to an equimolecular proportion of a-naphthylamine hydrochloride 
dissolved in 500 parts of water... It forms bluish-violet, hard crystals. 
¥. & V. 


Para-. and Ortho-nitroxanilic Acids and their Reduction. 
By O. AscHan (Ber., 18, 2936—2940).—Paranitroxanilic acid, 
C,H,N.O,;, is obtained, together with a small quantity of the ortho- 
derivative, by the action of fuming nitric acid on oxanilic acid. 
It crystallises from water in long, pale yellow needles, containing 
1 mol. H,O. It melts at 210°. The potassium and sodium salts are 
sparingly soluble in cold water;. the ammonium: salt dissolves 
readily:in alcohol. When paranitroxanilic acid is reduced, it yields 
paraphenylenediamine. 

Orthonitroxanilic acid is best prepared by heating orthonitraniline 
with anhydrous oxalic acid for 40 minutes at 130—140°; the product 
is then washed with a little water and recrystallised from water. The 
acid separates in long, gold-coloured needles, melting at 112°. It is 
readily soluble in hot water, alcohol, and glacial acetic acid. The 
alkali salts are sparingly soluble in cold water and alcohol, and 
crystallise in yellow, lustrous needles. The barium and silver salts 
form colourless needles ‘almost insoluble in water. The acid has 
already been obtained by v. Herff (Annalen, 209,367), who described it 
as “ethyl oxorthonitranilate.” Tin and hydrochloric acid act on the 
acid with formation of dihydroxyethenylphenylenediamine, C,H,N,O.. 
This crystallises in long, slender needles with a glassy lustre melting 
at 280°; it is sparingly soluble in water, alcohol, and ether, insoluble 
in benzene, &c. It dissolves in alkali, with formation of unstable 
salts which are decomposed by carbonic anhydride. A similar 
compound was obtained by Hinsberg (Abstr., 1883, 323) from meta- 
nitroparoxaltoluidic acid. N. H. M. 


Isomeric Malontoluidic Acids. By L. Riicuemmer and R. 
Horrmann (Ber., 18, 2971—2975).—Malonparatoluidic acid has 
already been described (Abstr., 1884, 1023). The calcium salt (with 
4+ mols. H,O) forms long, slender needles; the barium salt (with 
5 mols. H,O) forms lustrous prisms. The silver, copper (with 
2 mols. H,O), and zine salts are also described. The ethyl salt 
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erystallises from alcohol in large, well formed, rhombic crystals, 
a:b:c¢ = 0°9320:1:? 

Malonorthotoluidic acid, CH,Me-NH-CO-CH,COOH, is prepared in 
a manner similar to the para-acid (loc. cit.). It is readily soluble in 
water and alcohol, from which it crystallises in long, colourless 
needles ; these become reddish when exposed to air. It melts at 
138—143° with evolution .of carbonic anhydride. The calcium salt 
(with 3 mols. H,O) forms groups of small needles rather readily 
soluble in water; the bariwm salt (with 1 mol. H,Q) crystallises in 
broad needles, -very readily soluble in water; the copper salt (with 
2 mols. H,O) crystallises in well-formed, lustrous, greenish-blue 
prisms. The ethyl salt forms long, narrow prisms melting at 73—74”. 

Malonmetatoluidic acid, .CsH;Me‘-NH-CO-CH,COOH, forms large, 
lustrous plates which melt at 99—101°, and decompose only when 
heated to a still higher temperature. N. H. M. 


Reaction of Benzaldehyde with Azobenzene. By T. 
Barzitovsky (J. Russ. Chem. Soc., 1885, 366—368).—When azo- 
benzene and benzaldehyde are heated with zinc chloride, a greenish- 
grey powder (m. p. 239°) is obtained and found to ‘be identical 
with Schiff’s benzilidene-benzidine (Abstr., 1878, 668). In the 
absence of zinc chloride, the reaction gives a different result ; when 
heated in a sealed tube during three .to four hours at 200°, the 
two compounds yield a dark brown, crystalline mass, which after 
purification forms white, glistening, nacreous plates, melting at 164°, 


easily soluble in alcohol and ‘benzene, sparingly in ether, and very 
slightly in light petroleum. Its composition seems to indicate that 
it is a product of the direct union of benzaldehyde with azobenzene, 
Cy.HiN2(C;H.O),. A further investigation .of the compound will be 
made, as well as of the products which may be obtained from azo- 
benzene and the three isomeric nitrobenzaldehydes, and from azo- 
benzene and azotoluene and some saturated aldehydes. A. T. 


Action of Alkyl Iodides on Amido-acids. By A. Micnaet and 
J. F. Wine (Amer. Chem. J., 7, 195—199).—Paramidobenzoic acid 
was dissolved in methyl alcohol, and an excess of caustic potash and 
methy! iodide (3 mols.) added, with addition of more potash from time 
to time. After removal of the methyl alcohol, the addition of acetic 
acid precipitated dimethylamidobenzoic acid ; from the concentrated 
filtrate, hydriodic acid precipitated the hydriodide of the betaine, 
O8.<A > ; the free base, its hydriodide and its platinochloride, 
are described. When ethyl iodide acts on paramidobenzoic acid 
in presence of ethyl alcohol, only ethyl diethylamidobenzoate is 
formed; no trace of a betaine could be detected. Allyl iodide in 
alcoholic solution did not yield the corresponding betaine, but only 
diallylparamidobenzoic acid melting at 127°; the corresponding allyl 
salt was not formed. The three iodides therefore show a gradual 
variation in their action. H. B. 
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Mononitro-derivatives of Par- and Met-acetamidobenzoic 
Acids and their Products of Reduction.. By A. Kaiser (Ber., 
18, 2942—2952).—Metanitroparacetamidobenzoic acid,. 


COOH:C,H,(NO,)‘NHAc [COOH : NO, : NHAc = 1:3: 4), 


is prepared by nitrating paracetamidobenzoic acid at a temperature 
below 10°, and subsequent purification of the product: by means of its 
barium salt. It forms yellow plates melting at 220—221°, readily 
soluble in boiling alcohol, glacial acetic acid, and acetone, very 
sparingly soluble in cold water.. Warm dilute hydrochloric acid 
saponities it easily.. The bariwm salt (with 64. mols..H,O) forms 
yellow plates readily soluble in hot water; the calcium salt crys- 
tallises with 2 mols. H,O in sparingly soluble, yellow needles. 
When a solution of the acid in. glacial acetic acid. is treated with tin 


metaparanhydracetodiamidobenzoic acid, COOH-C.H <p >OMe, is 


formed. This compound. crystallises with 1 mol. H,O (which it loses 
at 100°), and melts- with decomposition at 301—302°; it dissolves 
readily in boiling glacial acetic acid, less readily in hot alcohol,and is 
almost insoluble in. ether, acetone, benzene,.and chloroform. When 
heated above 160°, it gives off carbonic anhydride and yields 
anhydracetdiamidobenzene.. The hydrochloride forms slender, white 
needles, very readily soluble in cold water; the platinochloride 
(with 2 mols. H,O) crystallises in gold-coloured needles. The 
potassium salt forms colourless, microscopic needles. 
Paranitrometacetamidobenzoic acid,. 


[COOH : NO,: NHAc = 1: 4: 3], 


is obtained in a manner similar to the metanitro-derivative, and 
forms deep yellow. plates which melt at 205—206°;,it is readily 
soluble in boiling alcohol, glacial acetic acid, and acetone.. The 
barium salt crystallises with 7 mols. H,O, in long, slender, yellow 
needles; the calcium salt, with 74.mols. H,O; forms nodular groups 
of yellow needles ;. both dissolve readily in boiling water.. When 
saponified, the acid yields paranitrometacetamidobenzoic acid, melting 
at 298°. Ethyl paranitrometamidobenzoate crystallises in long, red 
needles melting at 139°, very readily soluble in ether,. aloohol, 
acetone, &c. When paranitrometacetamidobenzoic acid. is: reduced, 
an anhydro-compound is formed identical with that obtained from 
metanitroparacetamidobenzoic acid. 

Consecutive orthonitrometacetamidobenzoic acid was found in the 


mother-liquor obtained in the purification of paranitrometacetamido- 
benzoic acid; it forms colourless needles readily soluble in alcohol, 
glacial acetic acid, &c., and melts with decomposition at 240—24L°. 
The barium (with 1 mol. H,O) and calciwm (with.6 mols. H,O) salts 
are described. When saponified with baryta, it yields consecutive 


orthonitrometamidobenzoic acid melting at 156—157°. 
N. H. M. 
Action of Benzanilidoimide Chloride on Ethyl Sodo- 
malonate. By F. Jusr (Ber., 18, 2623—2631).—By this reaction about 
equal parts of ethyl mono- and di-anilbenzenylmalonate are formed. 
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Ethyl anilobenzenylmalonate, NPh : CPh-CH(COOEt),, is obtained 
from the product of the reaction, by diluting it with water, extracting 
with ether, evaporating: the ethereal solution, and crystallising the 
residue from alcohol. It forms‘large, hard, monoclinic or triclinic 
crystals, which are strongly refractive, and show a blue fluorescence ; 
it melts at 75°, and is insoluble in: water, readily soluble in alcohol 
and ether. When heated with dilute hydrochloric acid in sealed tubes 
at 120°, it is converted into acetophenone,.ethyl chloride, aniline 
hydrochloride, and carbonic anhydride. 

Ethyl dianilbenzenylmalonate, C(CPh :.NPh),.(COOEt),, is con- 
tained together with ethyl malonate in the mother-liquor of the 
preceding compound; it can also be prepared by the action of 
sodium..and benzanilidoimide chloride on the mono-compound. It 
crystallises in stellate groups of plates, and melts at 160°. When 
heated. with dilute hydrochloric acid in sealed tubes at 150°, it yields 
benzoic and acetic acids, ethyl. chloride, aniline hydrochloride, and 
carbonic anhydride. 

Ethyl  anilbenzenylethylmalonate, NPh: CPh-CEt(COOEt),., is 
obtained by the successive action of sodium and of benzanilidoimide 
chloride on ethylic ethylmalonate, as a colourless oil, which cannot be 
crystallised or distilled unaltered. 

Benzanilide is formed by the action of aniline on the product of the 
reaction of benzoic chloride with ethyl sodomalonate. A. J. G. 


Amidotoluenedisulphonic Acid. By H. Hasse (Annalen, 230, 
286—298).—Orthamidotoluenemetasulphonic acid, 


NH,C,H;Me’SO;H [Me: NH,: SO,H = 1: 2: 5], 
is converted into amidotuluenedisulphonic acid, 
NH,°C,H,Me(SO,H), [Me : NH,: SO,H :SO,xH = 1: 2:3: 5], 


by the action of fuming sulphuric acid at 150—170°, or of chloro- 
sulphonic acid at 160°. ‘The disulphonic acid crystallises with 14 mols. 
H,0O in colourless needles, which are soluble in alcoho] and in water. 
The normal barium salt, C;H;N(SO;).Ba + 3H,0, crystallises in the 
triclinic system. It is freely soluble in water, but is precipitated from 
the solution by alcohol. The acid salt, (SO,;H-C,H,N-SO,).Ba + 33H,0, 
forms microscopic needles soluble in water, but insoluble in alcohol. 
The potassium salt, C;H;N(SO;K), + 2H,0, crystallises in monoclinic 
plates. The sodium salt forms tabular crystals containing 6 mols. 
H,0. The caleiwm salt, C;H,;N(SO;),Ca + 5H,0, forms long plates 
soluble in water, but not in alcohol. The normal lead salt, 
C,H,N(SQ;).Pb + 2H.0, crystallises in colourless prisms. It is less 
soluble in water than the potassium salt. (HSCyC,H;N-SO,),Pb + 
63H,O forms quadratic prisms. 1t is more soluble in water than the 
normal salt. 

The disulphonic acid decomposes at 240°, yielding amidotoluene- 
sulphonic..and sulphuric acids. The diazo-compound is crystalline. 
The salts of amidotoluenedisulphonic acid are converted into diazo- 
toluenedisulphonates by the action of nitrous acid. The potassiwm 
salt crystallises in anhydrous, yellow prisms. The bariwm salt, 
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[C,H,N.(SO;).].Ba + 4H,0, is deposited from its aqueous solution on 
the addition of alcohol, in microscopic plates. The lead salt forms 
yellow, anhydrous plates. 

Cresoldisulphonic acid is obtained in needles or plates by boiling an 
aqueous solution of the diazo-compound. It is freely soluble in water 
and alcohol. The potassium salt, OH-C,H,(SO;K), + 14H,0, and 
barium salt, OH-C;H;(SO;),Ba + 34H,0, crystallise in needles. 
Diazotoluenedisulphonic acid is decomposed by boiling with absolute 
alcohol, yielding ethoxytoluenedisulphonic acid. It is also decom- 
posed by hydrobromic acid, forming bromotoluenedisulphonic acid. 
The potassium salt, C,H,Br(SO;K), + 4H,0, crystallises in plates, and 
the barium salt, C;H;Br(SO;).Ba + 14H,0, in long, colourless needles, 
sparingly soluble in water. The chloride melts at 90°, and the amide 
at 237°. The bromine in the acid is replaced by hydrogen on treat- 
ment with sodium amalgam, but a better yield of toluenedisulphonic 
acid, C,H;Me(SO;H). [Me : SO,H: SO,H = 1: 3: 5], is obtained by 
the action of hydriodic acid on potassium diazotoluenedisulphonate. 
Toluenedisulphonic acid is an oily liquid. The ammonium and potas- 
sium salts are crystalline; the latter is insoluble in alcohol. The 
chloride, C;H,(SO,Cl)., is deposited from ether in colourless prisms 
melting at 132°. The amide forms sparingly soluble plates, which 
melt at 230. 

Attempts to prepare amidotoluenetrisulphonic acid were unsuc- 
cessful. W. C. W. 


Two Disulphonic Acids of Paratoluidine. By L. Ricurze 
(Annalen, 230, 313—333).—Paramidotoluenedisulphonic acid, 


NH,’C,H,Me(S O;H). + 2H,0, 


can be prepared by the action of fuming sulphuric acid or of chloro- 
sulphonic acid on paramidotoluenemetasulphonic acid. It forms a 
crystalline mass soluble in water, less soluble in alcohol. The normal 
barium salt, NH,°C;H;(SO;).Ba + 3H,0, crystallises in rhombic 
plates soluble in hot water, but insoluble in alcohol. The acid barium 
salt, (SO,H-C,H,N-SO;)Ba + 3H,0, crystallises in needles. It dis- 
solves freely in hot water. Potassium amidotolwenedisulphonate, 
NH,-C,H,(SO;K), + 2H,0, is deposited ‘in pointed prisms from an 
aqueous solution on the cautious addition of alcohol. The normal lead 
salt forms anhydrous, silky needles, soluble in water. The acid lead 
salt forms white needles. It is less soluble than the normal salt. 
Paramidotoluenedisulphonic acid is decomposed by heat at 200°, or 
by the action of water at 140°, into sulphuric and paramidotoluene- 
metasulphonic acids. The diazo-compound of the disuiphonic acid is 
exceedingly soluble in water, but is neither dissolved nor decomposed 
by alcohol. The potassium, barium, and lead salts of this acid are 
anhydrous. They are decomposed by boiling with water, yielding 
salts of paracresoldisulphonic acid. The free acid forms needle-shaped 
crystals, which are freely soluble in water and alcohol. Barium 
paracresoldisulphonate, OH’C;H,(SO),Ba + 4H,0, crystallises in flat 
needles, soluble in water. The potussium salt, which crystallises ia 
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plates, and the lead salt, OH-C,;H;(SO;),Pb + 3H,0, are precipitated 
from their aqueous solutions by alcohol. 

The dinitroparacresol obtained from the amidodisulphonic acid 
crystallises in lemon-coloured. needles.. It melts at 82°5°, and dissolves 
freely in alcohol, sparingly in water. The potassium, barium, and 
silver salts are crystalline. 

Barium and potassium parabromotoluenedisulphonates, 


C,H,Br(SO;),Ba + 6H,0, and C;H,Br(SO;K), + H,0, 


form silky needles soluble in water. 

The sulphonic chloride forms thick. prisms melting at 133°. It is 
freely soluble in ether.. On cooling its hot aqueous solution, the 
amide is deposited in colourless prisms soluble-in hot. water and in 
alcohol. It melts above 240°. 

Pariodotoluenedisulphonic acid, C;H,I(SO;H)., forms needle-shaped 
crystals freely soluble-in alcohol and water. The barium salt, 
C,H,1(SO;).Ba + 6H,U, and the potassium salt, C,H;1(SO;K), ~ 2H.,0, 
are soluble in water, but insoluble in alcohol. The sulphonic chloride 
forms quadratic prisms.. It melts at 143°; but if it is allowed to 
solidify and is then reheated,.it melts at 126°. The amide melts at 
.130—132°,.and is soluble in alcohol.. 

The tolwenedisulphonic acid, C;H,(SO;H)2, obtained by the action 
of sodium amalgam.on an: aqueous. solution of potassium iodo- 
toluenedisulphonate, is identical with the acid described by Hakansson, 
(Ber., 5, 1084). 

Hydrazinetoluenedisulphonic acid, N,HyC,H(SO;H),, is a crystalline 
compound dissolving freely in alcohol and in water.. The acid barium 
salt crystallises in plates containing 24 mols. H,O. 

I1.. Paramidotoluenedisulphonic acid, NH,*€,H,.Me(SO;H), + 2}H,0, 
forms silky needles freely soluble in water, less soluble in alcohol. 
The normal barium salt. crystallises in plates containing 1 mol. H,0. 
It is sparingly soluble in water. The acid barium. salt. crystallises 
with 14 or 4 mol. H,O: The potassiwm salt contains 2 mols. H,O. It 
is freely soluble: in water, but insoluble.in alcohol. The free acid 
decomposes at. 290°, yielding paramido-orthosulphonic and sulphuric 
acids. W. C. W. 


Nitrotoluidinesulphonic: Acid. By G. For (Annalen, 230, 
298—313).—The best yield of: nitrotoluidinesulphonic acid, 


NO,C,H.Me(NH,)-SO;H [Me : NO, ::.NH,: SO,xH = 1:2: 4: 5], 


is obtained by the action of: chlorosulphonie acid on nitrotoluidine at 
160°. The crude product is dissolved iniammonia, and the free acid 
liberated from the ammonium salt by the: addition of hydrochloric 
acid. The pure acid is deposited from its aqueous solution in pale- 
yellow needles which darken on exposure to the air. It is sparingly 
soluble in alcohol and in cold water. Potassium nitrotoluidinesulphonate, 
C,H,N,0,SO;K + H,0, crystallises in needles or prisms of an orange 
colour, and the ammonium salt in golden needles or prisms. 
Both salts are sparingly soluble in cold water. The barium salt, 
(C,H;N,0,SO;),Ba + 4H,0, forms yellowish-red prisms. The lead 
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and silver salts are also sparingly soluble in cold water; the former 
crystallises in red needles, and the latter in glistening white prisms. 


The diazo-compound, NO,-C,H.Me<3> ah is prepared by adding 


dilute sulphurie acid to a solution of potassium nitrite and nitro- 
toluidine sulphonate. It is converted into nitrotoluenesulphonic acid 
by the action of absolute alcohol at 100°. 

Nitrotoluenesulphonic acid,.NO."CsH;Me'SO,;,H [Me : NO,:SO,H = 
1: 2:5], and its salts are very scluble in water, and crystallise with 
difficulty. The potassium salt forms thick prisms of a reddish-yellow 
hue. The sulphonic chloride is deposited. from ether in thick prisms 
melting at 50°. It is freely soluble in ether and in glacial acetic acid. 
The amide forms glistening needle-shaped crystals, which are freely 
soluble in alcohol.. It melts at 133°5°. When reduced with ammonium 
sulphide, nitrotoluenesulphonic acid yields a toluidinesulphonic acid, 
NH,°C,H;Me’SO3H. [Me : NH, :SO,H = 1:: 2: 5], which appears to 
be identical with the acid described by Pagel (this Journal, 1875, 897), 
and by Nevile and Winther (Trans., 1880,.626). 

Todotoluidinesulphonic acid, NH,°C;H;I-SO;H, prepared by the action 
of hydriodic acid on the diazo-compound of nitrotoluidinesulphonic 
acid, crystallises in needles. It is sparingly soluble in water. The 
barium salt orystallises in. rhombic plates-which are freely soluble in 
water. 

Toluylenediaminesulphonic acid, CsH,.Me(NH,).°SO,H [1: 2: 4: 5], 
is obtained.by the action of stannous chloride on nitrotoluidinesulphonic 
acid. It is a crystalline substance, and unites with acids as well as 
with bases,.forming crystalline compounds: for example, 


C,H;(NH,).SO;H,HCl + H,0; C,H;(NH,)."SO;K + H,0. 


The barium salt contains 5},mols. H,0. 
Nitrotolylhydrazinesulphonic acid, 


NO,.-C,H,Me(N:2H;)"SO;H [Me : NO, ::N.H; : SO,H — 1 4 2 : 4 : 5], 


crystullises in quadratic plates. The barium salt forms long, yellow 
prisms containing 4 mols. H,O. It is freely soluble in hot water, but 
only sparingly soluble in cold.. Ww. C. W. 


Orthamidometaxylenesulphonic Acid.. By J. Sarria (Annalen, 
230, 333—345).—The author confirms Jaeobsen’s statements (Abstr., 
1883, 593) regarding orthamidometaxylenesulphonic acid and its 
salts, with the exception that he-finds that the barium salt contains 
2 mols. H,O, whilst Jacobsen found only 1 mol. H,O. The diazo- 
compound crystallises in microscopic rhombic plates. It is decom- 
posed by hydrobromic acid, yielding a bromo-xylenesulphonic acid, 
C.,H,Me,Br-SO;H [Me : Me: Br : SO;H : 1 : 3:6:4), which has been 
described by Wedding (Ber., 11, 1062). By decomposing the diazo- 
compound with water, zylenolsulphonic acid, 


OH-C,H;Me-SO,H [Me : Me: OH: SO,H = 1:3: 6: 4], 


is obtained in needle-shaped crystals which are freely soluble in water 
and alcohol. The aqueous solution gives a violet coloration with 
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ferric chloride, which turns green on the addition of alcohol. The 
barium, (OH-C,H,’SO;),Ba + H,0, and lead, (OH-C,H,SO;),.Pb + 2H,0, 
salts crystallising in needles, and the anhydrous potassium salt crystal- 
lising ‘in rhombic plates, are easily soluble in water. Absolute alcohol 
decomposes the diazo-compound, forming echoxy-axylenesulphonic acid, 
OEt-C,H.Me,"SO,H [Me : Me: OEt : SO,H =1:3:6: 4). This acid 
crystallises in microscopic, rhombic plates, which are freely soluble in 
alcohol and in water. The bariwm salt contains 3 mols. H,0; it is 
soluble in water and in alcohol. 

Nitramido-xylenesulphonic acid, NHzC;HMe.(NO.)°SO;H, prepared 
by the action of a mixture of strong nitric and sulphuric acids on 
amidoxylenesulphonic acid, crystallises in colourless needles. It is 
sparingly soluble in water and in alcohol. The potassiwm and bariwm 
salts crystallise in rhombic plates containing 14 mols. H,O. They dis- 
solve freely in water; the barium salt is but sparingly soluble in alcohol. 
Lead nitro-xylidinesuphonate, NH,(C,H,SO;),.Pb + H,O, forms silky 
needles soluble in water. The diazo-compound crystallises in quadratic 
plates. It is decomposed by boiling water, yielding nitro-xylenol- 
sulphonic acid. This acid is freely soluble in water and alcohol. The 
barium and lead salts crystallise with 3 mols. H,O. They are more 
soluble m water than in alcohol. 

Bromonitro-xylenesulphonic acid, NO,C,HMe.Br'SO;H, crystallises 
in rhombic plates, which dissolve freely in alcohol and water. The 
barium salt, (NO.°C,H;Br-SO,),.Ba + 33H,0, forms needle-shaped 
crystals soluble in hot water and in alcohol. The potassiwm salt 
contains 1 mol. H,O. It forms yellow prisms, and resembles the 
barium salt in solubility. The potassium and barium salts of the ethoxy- 
nitrosulphonic acid are insoluble in alcohol, but soluble in warm 
water. 

Diamido-xylenesulphonic acid, CsHMe,(NH,).°SO;H, obtained by the 
action of tin and hydrochloric acid on nitramido-xylenesulphonic acid, 
crystallises in prisms. It is soluble in water, but insoluble in alcohol, 
and forms crystalline compounds with acids and with bases. The 
barium salt crystallises in microscopic, rhombic plates, the potassium 
and lead salts in prisms. The first contains 34 mols. H,O, the 


potassium salt 1 mol. H,O, and the lead salt is anhydrous. 
Ww. cC. W. 


Condensation Products of Isatin. By A. Barrer and M. J. 
Lazarus (Ber., 18, 2637—2643).—Fresh analyses of indophenine and 
its dibrom-derivative lead to the formule C,,H,NOS and C;.H;Br,NOS 
for these compounds. 

Whilst benzene does not seem to unite with isatin, toluene reacts 
readily with it in presence of sulphuric acid. Tolwisatin, 


NH< OHS 0(C,H,)s 


so obtained, crystallises in lustrous, colourless needles, melts at 
200—201°, is readily soluble in alcohol, ether, and benzene, sparingly 
in light petroleum, insoluble in water, acids, and alkalis. The acetyl- 
derivative, C.4H,,NO,, crystallises ia thin, colourless needles, melts at 
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142—143°, and yields toluisatin when boiled with alkalis. The ethyl- 
derivative, C4H.,NO., prepared by heating toluisatin with sodium 
ethoxide and ethyl iodide, or by the condensation of ethylpseudo- 
isatin with toluene, crystallises in nearly colourless plates, and melts 
at 108°. From these results, it follows that tolnisatin must be 
regarded as a pseudoisatin-derivative, and that in the condensation of 
isatin with toluene a conversion of isatin into pseudo-isatin must 
have occurred. Tolubromisatin, C»H,BrNO, prepared from toluene 
and bromisatin, crystullises in colourless needles, and melts at 235° ; 
the acetyl-derivative crystallises in needles, and melts at 156°. 

Phenolisatin, NH<C¢\!>C(CsHcOH)s, is prepared by dissolving 
isatin in an excess of phenol and adding sulphuric acid, with constant 
agitation, until the colour of the isatin has disappeared. It crystal- 
lises in slender, white needles, melts at 220°,:is practically insoluble 
in water, sparingly soluble in benzene and chloroform, readily in 
ether and in alkalis. When potassium ferricyanide is added to an 
alkaline solution, a deep reddish-violet coloration is produced. The 
acetyl-derivative, C.,H,,NQ,,. crystallises in colourless needles, and 
melts at 185°. 

Anisvilisatin, C2:.HN Os, is obtained by condensation from a mixture 
of anisoil with excess of isatin. It crystallises in colourless needles, 
melts at 65°, is solable in most solvents, but not in alkalis. 

Dimethylanilinisatin, N H< GH (CHEN Me,)2., is prepared by 
heating isatin with an excess of dimethylaniline and zinc chloride 
on the water-bath for 5—6 hours. It crystallises in colourless, 
lustrous, well-formed prisms, melts at 234°, is insoluble in water and 
alkalis, sparingly soluble in ether, alcohol, and light petroleum, readily 
soluble in dilute acids. When oxidised, it yields a product that seems 
to be identical with Fischer and Schmidt’s orthamidobenzaldehyde- 
green (Abstr., 1884, 1315). A. J.G. 


Simultaneous Oxidation and Reduction by Means of Hydro- 
cyanic Acid. By A. Micuatt and G. M. Parmer (Amer. Chem. J., 7, 
189—194,).—Benzil, when treated with alcoholic potassium cyanide and 
concentrated hydrochloric acid is converted almost quantitatively into 
benzaldehyde and ethyl benzoate. Strong aqueous hydrocyanic acid 
at 200° effects the same change. Benzoquinone, when treated with 
alcoholic potassium cyanide and hydrochloric acid is converted into 
benzoquinol, and an oily liquid not fully examined, but probably 
ethylbenzoquinol. Benzoin is converted into benzaldehyde and 
ethyl benzoate. Benzaldehyde when heated at 200° with alcohol and 
hydrocyanic acid yields benzoic.acid and ethyl benzoate, probably also 
benzyl alcohol. The work is being continued. H. B. 


Nitronaphthoic Acids. By A. G. Exsrranp (Ber., 18, 2881— 
2887).—A discussion of the constitution of the nitronaphthoic acids 
obtained by the nitration of 2-naphthoic acid, and melting at 215° 
and 239° respectively (Abstr., 1885, 548). Both acids are converted 
into dinitronaphthalenes, the former yielding the f-, the latter the 
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a-compound. As the a-dinitronaphthalene yields mononitrophthalic 
acid |NO,: COOH: COOH = 1: 2:3] on oxidation, the NO,-groups 
as also the NO,- and COOH-groups in the nitronaphthoic acid 
are in the positions 1: 4’; then in the £-dinitronaphthane and its cor- 
responding nitronaphthoic acid, the groups will be in the position 1: 1’. 

The nitro-acid melting at 239° can be converted into a chloro- 
naphthoic acid melting at 245°, which on nitration yields a nitro- 
chloronaphthoic acid, melting at 225° and crystallising in — 
needles ; its ethyl salt crystallises in tables melting at 125° — 


reduction, the acid is converted into an anhydride, C,.H;C1< ren 


crystallising in yellow needles, and melting at 270°. The ready 
formation of this anhydride points to the contiguity of the a-positions 
of the nitro- and carboxyl-groups respectively. ¥. & Ve 


a-Naphthol-f-sulphonic Acid. By A. Craus and M. Kwnyrim 
(Ber., 18, 2924—2930).—This acid is formed. when a-naphthol dis- 
solved in glacial acetic acid is sulphonated at a temperature below 
75°. It forms long,. slender, deliquescent needles, melting at 9v° 
(uncorr.). A dilute solution of the acid decomposes when boiled, 
with separation of a-naphthol. The sodiwm salt forms white, lustrous 
plates readily soluble in water ;. the potassium salt crystallises in colour- 
less needles, also readily soluble in water.. The barium and lead salts 
(each with 1 mol. H,O) were prepared. When the sodium salt is 
treated with phosphorus pentachloride in. presence of chloroform, 
dichloronaphthol, C;sH¢Cl,O [OH.: Cl: Cl = 1 : 2 : 3), is formed ; this 
compound sublimes in white needles, melting at 101° (uncorr.), and is 
readily soluble in chloroform, alcohol, ether, benzene, &c. The 
sodium and barium salts are readily soluble. Phosphorus penta- 
chloride acts on dichloronaphthol at 140°, yielding trichloronaphthalene 
[Cl; = 1: 2:3] melting at 90°, and probably identical with that 
obtained by Faust and Saame (this Journal,. 1872, 64), and that of 
Atterberg (this Journal, 1876 [ii], 516). When dichloronaphthol is 
heated with dilute nitric acid at 200°,.it yields phthalic acid. Chromic 
anhydride converts it into. dichloronaphthaquinone, [O : Cl,: O = 
1:2:3: 4). N. H. M. 


Camphoronic Acid.. By J. Brepr (Ber., 18, 2989—2990).— 
Camphoronic acid has the formula. C,H,,O,;, and not CsHO,, that 
ascribed to it by Rudzinski (Inaug, Diss.,.Wirzburg, 1879). When 
slowly distilled it loses water and carbonic anhydride, yielding iso- 
butyric acid, and the anhydride of a new acid, C,H,,0,(?), melting 
at 135°. The calcium: salt, C,H, Q,Ca + 21,0, and the silver salt, 
C;H,,O,Ag.,, were prepared. N. H. M. 

Note.—The formule of the new acid and its salts are given as 
printed in the original. 


Fluorescent Constituent of Atropa Belladonna. By H. 
Pascukis (Arch. Pharm. [3], 23, 541—543).—10 kilos. of ripe 
belladonna berries were extracted with strong alcohol, the solution 
evaporated to dryness, the residue taken up with hot water, and the 
acid liquid thus obtained, agitated with chloroform. The residue 
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obtained on evaporation of the chloroform extract was recrystallised 
from hot concentrated alcohol, from 40 per cent. alcohol, and finall 
from water. When pure, the substance crystallises in yellowish-white, 
slender needles, seemingly rhombic pyramids; it melts at 197—198°. 
It dissolves sparingly in cold water and in ether, more easily in hot 
water, chloroform, and in concentrated alcohol, and very easily in hot 
alcohol, ethyl acetate, acetic acid, and alkalis. Amy] alcohol and 
benzene extract it ‘from its aqueous solution. The aqueous solution 
reacts faintly acid; the aqueons, alkaline, and especially the ammo- 
niacal and alcoholic solutions, show a splendid blue fluorescence. The 
fluorescence disappears on adding acids, but alkalis cause its re- 
appearance. The sulphuric acid solution when nearly neutralised with 
ammonia shows a fine purple-violet colour by reflected light, but is 
colourless by transmitted light. The aqueous solution gives a 
beautiful blue precipitate with gold chloride, and a green one with 
iron chloride; alkaline copper solution and ammoniacal silver nitrate 
solution are reduced on warming. ‘In slightly concentrated nitric 
acid, the substance dissolves -with a yellow colour, which becomes 
blood-red on the addifion of ammonia (reaction of -esculin according 
to Sonnenschein). The substance seems ‘to be identical with scopo- 
letin, obtained by Eijkman from Scopolia japonica (Abstr., ‘1884, 404). 
The yield is only about 0°001 per cent. d. T. 


A New Nitrogenous Constituent of Plants. By E. Scnunzzeand 
E. Bossnarp (Zeit. physiol. Chem., 10, 80—89).—The authors give 
the name vernine to this substance, and prepare it as follows; the 
young plants are dried, and extracted with hot water; ‘the extract 
is precipitated by lead acetate, and then by mercuric chloride. The 
precipitate produced by the latter reagent is collected, washed with 
cold water, and treated with hydrogen sulphide, the filtrate is neutra- 
lised with ammonia, and concentrated in a water-bath. On cooling, 
a jelly-like amorphous substance and asparagine crystals appear, 
these are collected, and the amorphous substance dissolved in hot 
water; on cooling this solution, crystals of vernine form. Vernine 
may be also separated from asparagine by fractional crystallisation, 
vernine crystallising first. It crystallises in long, thin prisms of the 
formula C;,H»N,O, + 3H.0; gives precipitates with silver nitrate, 
mercuric chloride, phosphotungstic acid, and with copper acetate. It 
does not dissolve cupric oxide; it is slightly soluble in dilute hydro- 
chloric and dilute nitric acids. On evaporating the nitric acid 
solution to dryness and adding ammonia, the residue is turned reddish- 
yellow. The silver compound has the formula C,H Ag,N,O,. 
Guanine is formed amongst other products when vernine is heated 
with hydrochloric acid. Vernine occurs in Vicia sativa, Trifolium 
pratense, ergot of rye, Medicago sativa, Pinus silvestris, &c.; the 
quantity present in ergot being 0°1 per cent., in vetch 0°05 per cent. 
of the dried plant. W. D. H. 


Action of Phosphorus Pentachloride on Santonin. By B. 
PawLewski (Ber., 18, 2900—2901).—If equal molecular proportions 
of santonin and phosphorus pentachloride are heated together, and the 
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crude product crystallised from ether, a monochloro-derivative, 
C,sH,,ClO,, is obtained in the form of small crystals melting at 125‘, 
readily soluble in benzene, sparingly soluble in alcohol. 

If two molecules of phosphorus pentachloride are used, a 
dichloro-derivative is formed; this can best be crystallised from a 
mixture of benzene and petroleum. It is a pale yellow substance, 
melting at 182°, insoluble in water, sparingly soluble in alcohol. 

Thus the two hydroxyl groupings in santonin are successively 
replaced by chlorine, but it appears probable that these groups are 
different in function. Vv. BS Ve 


Reactions of Iodine Chloride with Alkaloids.. By A. Dirrmar 
(Ber., 18, 1612—1622).—When quinoline is treated with . iodine 
chloride, quinoline-chloriodide, C,H,NICI, is obtained as a yellow 
precipitate ; this is acted on by ammonia, yielding a.dark green com- 
pound, C,H,NH,I, which when warmed with alcohol decomposes with 
evolution of nitrogen and ammonia, and formation of quinoline and of 
a compound, C,H;NI,. It is therefore probably a molecular compound. 
This characteristic yellow precipitate, giving the ammonia reaction 
above described, is obtained by the action of iodine chloride on all sub- 
stances containing pyridine nuclei, with the exception of a few quino- 
line-derivatives. Several chloriodides are described. Substitution in 
the pyridine-ring does not prevent the reaction from taking place, but 
influences the results; for instance, guinaldine chloriodide reacts with 
ammonia only when warmed. Hydroxyquinolines, hydroxylated in 
the benzene-ring, react differently with iodine chloride; the products 
do not react with ammonia. The author expects, with the help of this 
difference of behaviour, to be able to determine the presence or 
absence of substitution in certain directions in the alkaloids. 

The reactions of the alkaloids-with iodine chloride are described. 
All alkaloids which react with iodine chloride and yield the charac- 
teristic bright yellow precipitate which gives the ammonia reaction, 
contain one or more pyridine nuclei, the number of the latter, 
corresponding, as a rule, with the number of halogen-groups in the 
product. N. H. M. 


Method for Determining Positions in the Pyridine Series. 
By A. Lapensure (Ber., 18, 2967—2969).—The fact that cincho- 
meronic acid, when heated, yields two monocarboxylic acids (nicotic 
and isonicotic acids) excludes the constitution az’ and Bp’. The 
position a8, as belonging to quinolinic acid which when heated yields 
nicotic acid, is excluded, as isalso the position 28’. The only positions 
which now remain are ay and Ay, from which it follows that either 
_ nicotic or isonicotic acid has the carboxy] in the y-position ; nicotic 
acid must, however, have the carboxyl-group in the a- or B-position, 
as it can be obtained from quinolinic acid: hence isonicotic acid has 
the constitution, [N : COOH = 1: 4]. 

When cinchomeronic acid is reduced, cinchonic acid is formed ; 
this, when distilled yields pyrocinchonic anhydride, the acid corre- 
sponding with which can be obtained from «-dichloropropionic acid, 
and must therefore contain adjacent carboxyl-groups. In nicotic acid, 
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the carboxy! must therefore have the 8-position, and in picolinic acid 
the only other position : namely, the a-position. N. H. M. 


Ethylpyridine and Ethylpiperidine. By A. Lapensure (Ber., 
18, 2961—2967; compare Abstr., 1885, 992).—The product obtained 
by heating pyridine ethiodide at 290° yields three bases: a-ethyl- 
pyridine, y-ethylpyridine, and a---diethylpyridine. 

a-Ethylpyridine forms the chief product; it boils at 150°. The 
platinochloride melts at 168—170°, and dissolves readily in water; the 
hydrochloride melts at about 110°. When oxidised, the base yields 
picolinic acid, and a small quantity of isonicotic acid (from the 
y-derivative present as impurity). The base when reduced yields 
a-ethylpiperidine, which was previously prepared (Abstr., 1884, 1054) 
but described as y-ethylpiperidine. The platinochloride melts at 178°. 

y-Ethylpyridine boils at 164—166°. Sp. gr. = 0°9592 at 0°; 
09358 at 20°. It is sparingly soluble in water, and has an offensive 
odour. Its reactions resemble those of the a-compound. The 
platinochloride crystallises in well-formed plates melting at 208°. 
The gold salt forms gold-coloured, lustrous prisms, which melt at 
138°. The picrate melts at 163°. When oxidised the base yields 
only isonicotic acid. When reduced, a base, C,H,;N, is formed, which 
boils at 156—158° ; this is sparingly soluble in water, and has a dis- 
agreeable odour resembling that of piperidine. Sp. gr. = 0°8759 
at 0°. The platinochloride forms yellow plates sparingly soluble in cold 
water; it melts at 173—174°. The gold salt melts at 105°. 

a-y-Diethylpyridine, C,H,3N, is formed only in small quantities; it 
boils at 187—188°, has an unpleasant odour, and is sparingly soluble 
in water. When oxidised it yields a-y-lutidinic acid. 
N. H. M. 


Metachloroquinoline. By W. La Coste (Ber., 18, 2940—2942). 
—The author has found that the metachloroquinoline previously 
examined by him (Abstr., 1885, 792) is a mixture of chloroquinoline 
melting at 31—32°, and metachloroquinoline, which is a liquid at the 
ordinary temperature and boils at about 257°. The dichromate of the 
solid derivative forms long, slender, bright yellow needles which melt 
with decomposition at 165°; metachloroquinoline dichromate crystal- 
lises in nodular-groups of very small needles melting at 109°. The 
solid base is acted on by nitric acid with formation of a compound 
previously described as a-nitro-metachloroquinoline (compare Abstr., 
1884, 1196) ; metachloroquinoline, when nitrated, yields 8-nitrometa- 
chloroquinoline. N. H. M. 


Toluquinolines Substituted in the Pyridine-ring. By L. 
Ricueimer and R. Horrmann (Ber., 18, 2979—2989).—a-f-y- 
Trichloroparatoluquinoline (methyltrichloroquinoline) (Abstr., 1884, 
1023) can also be prepared by the action of phosphoric chloride on 
paratoluidine malonate dissolved in dry benzene; the product is 
treated with water and with soda, and distilled with steam. Besides 
triculorotoluquinoline, dichloracetoparatoluide is obtained; the two 
substances are separated by means of concentrated hydrochloric acid. 


te 
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Trichlorotoluquinoline is a feeble base readily soluble in strong acids, 
but is precipitated by adding water. 

B-y-Dichloroparatolucarbostyril, Cyo$H;NC1,0 [Me : Cl, = 3: 3’: 4’, 
is obtained by heating trichlorotoluquinoline with dilute hydrochloric 
acid for five hours at 180°; it forms slender needles insoluble in 
water, sparingly soluble in alcohol and ether, and melts at 290—292°, 
becoming brown at the same time. It has both feeble acid and basic 
properties. The potassiwm salt forms lustrous plates which are 
decomposed by water. When a solution of the base in sulphuric acid 
is saturated with nitrous acid, being kept cold all ‘the while, and the 

roduct poured into water, + -dichlorodinitroparatolucarbostyril, 
CioH;NCI,(NOz)2, is formed. This crystallises from alcohol in long, 
lemon-coloured needles which melt at 186°. 

Monochlorodiethoxyparatoluquinoline, 


C,NH;MeCl(OEt), [OEt : OEt = 2’: 3’ or 4’], 


is prepared by ‘heating trichlorotoluquindline with a solution of 
sodium in anhydrous alcohol for two'hours at 100°, and then for four 
hours at 130°; the product is filtered and washed with water. It 
forms Jong, colourless needles melting at 70°5—71°5°. 
Dichlorohydroxyorthotoluquinoline, 


C,NH;MeCl,OH [Me : Cl,: OH = 1: 2’: 3’: 4’), 


is obtained by fhe action of phosphoric chloride on hydrogen 
orthotoluidine malonate, and forms microscopic needles which melt at 
245°; it is sparingly soluble in water, alcohol,-and glacial acetic acid. 
It dissolves in dilute, but more readily in concentrated acids ; it also 
dissolves in carbonates. When heated with phosphoric chloride for 
1} hours at 125°, it yields 2’: 3’: 4% trichlororthotoluquinoline, 
C,NH;Cl,;Me, which resembles in appearance trichloroquinoline and 
trichloroparatoluquinoline; it melts at 111—112°5°. It dissolves 
readily in concentrated hydrochloric acid, and is precipitated by the 
addition of water. Dilute hydrochloric acid acts on it at 180° with 
formation of dichlororthotolucarbostyril, 


C,NH;MeCl,-OH [Me: Cl,: OH = 1: 3':4': 2’). 


This compound melts at 287—288°, and when strongly heated, 

sublimes ; it is insoluble in water, sparingly soluble in boiling alcohol, 

but dissolves readily in alcoholic potash. 
Hydroxychlororthotolucarbostyril, 


C,NH,MeCl(OH), [Me : Cl: (OH), = 1: 3’: 2’: 4’], 


is formed when 4’ : 2’ : 3’ hydroxydichlororthotoluquinoline is heated 
with dilute hydrochloric acid for five hours at 160°. It crystallises in 
lustrous plates melting at 276—277°, and is readily soluble in glacial 
acetic acid, in ammonia, and in alkaline carbonates. It is insoluble in 
water, and sparingly soluble in alcohol. 

Dichloracetorthotolwide, C;H,Me:NH-CO-CHCl,, prepared from 
orthotoluidine malonate, crystallises in needles, which are very readily 
soluble in alcohol and ether, sparingly soluble in light petroleum. It 
dissolves slowly in dilute soda. When warmed with caustic alkali, it 
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decomposes, giving off an odour of isonitriles. Phosphoric chloride acts 
ou it with formation of a mixture of di- and tri-chlorinated quinolines. 
Dichloracetometatoluide, C,H,Me-NH:CO-CHCI,, forms slender, 
colourless plates with silky lustre, melting at 98—100°. It is decom- 
posed when warmed with alkaline carbonates, and yields an oil having 
the powerful odour of isonitriles. N. H. M. 


Formation of Quinoline-derivatives by the Action of Phos- 
phoric Chloride on the Malonates of Primary Aromatic Bases. 
By L. Riicnemer (Ber., 18, 2975—2978).—A discussion of the 
theoretical bearings of the results described by the author in other 
papers (Abstr., 1884, 1050, and preceding Abstract). 


Formation of Quinolines from Meta-substituted Amines. 
By L. Meyer (Ber., 18, 2902—2903).—This paper is a preliminary 
notice regarding the production from paraxylidene sulphate of a 
dimethylquinoline boiling at 265° under 736 mm. pressure and of 
sp. gr. 1070 at 21°. It is converted into a methylquinolinecar- 
boxylic acid by nitric acid. This acid, when heated, loses carbonic 
anhydride, and yields a methylquinoline,.possibly identical with that 
obtained from metatoluidine. V. & ¥. 


Synthesis in the Quinoline Series.. By F. Jusr (Ber., 18, 
2632—2635).—When ethyl] anilbenzenylmalonate, 


PhN : CPh:-CH(COOEt), 
(this vol., p. 149), is heated at 150°, it is decomposed into ethyl alco- 
hol and ethyl phenylhydrozylquinolinecarboxylate,. 
OH-C,NH,Ph-COOEt [Ph: COOEt: OH = 2’: 3’: 4']; 


it is colourless, crystalline, and melts at 262°. The free acid is 
obtained by heating the ethyl salt with hydrochloric acid at 120°, and 
melts at 232°; on further heating, it is converted into a hydroxy- 
quinoline which, when distilled with zinc-dust, yields the known 
a-phenylquinoline [Ph = 2'], thus confirming the constitution de- 
duced from the method of formation. The author intends to apply 
this method to the preparation of substituted quinolines, preparing in 
the first place substituted anilbenzenylmalonates by the action of 
ethyl sodomalonate or its substitution-derivatives on substituted 
benzanilimide chlorides, and thus obtaining quinoline-derivatives of 
known structure. A..d.. Bs 


Reduction of Nicotine. By A. Livprecut (Ber., 18, 2969— 
2970 ).—Dipiperidyl, CyH»N:, is obtained by reducing nicotine in 
alcoholic solution with sodium. The platinochloride forms dark red 
crystals which melt at 202° ; the hydrochloride, awrochloride, and picrate 
are described. Dinitrosodipiperidyl, NO-C;NHsC;NH,°NO, is pre- 
pared by the action of sodium nitrite on the base. N. H. M. 


Action of Caustic Alkalis on Cinchonine. By A. Kraxau 
-. oe Chem. Soc., 1885, 356—366).—A mixture of cinchonine 
y . L. . ™m P 
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and pure soda was heated in a flask and, as soon as the temperature 
had reached 170—190°, a current of superheated steam passed 
through the apparatus, the reaction being conducted generally at 
195—210°. <A yellowish, optically active oil distils over with the 
steam. This product, a mixture of different substances, was redis- 
tilled with steam, when an optically inactive oil passed over, whilst 
a viscous heavy oil remained, which contained some cinchonine, 
but not enough to account for the optical activity of the original pro- 
duct, and another substance not yet fully investigated. The inactive 
oil, on being redistilled, passed over between 240° and 265°; its alco- 
holic solution was treated with alcoholic sulphuric acid, when crystal- 
lisation at once took place. The pink crystals, separated from the 
brownish-red mother-liquor, after being boiled with absolute alcohol 
and repeatedly crystallised from acetic acid, melt at 228—229°; they 
are insoluble in ether, chloroform, and benzene, easily soluble in 
water, and were found to be almost pure lepidine bisulphate. The 
pink substance becomes colourless by treatment with animal charcoal, 
the melting point remaining unchanged. In the brown mother- 
liquor, quinoline bisulphate (m. p. 163°5—164°5°) was found. 

The bases lepidine and quinoline, and some of their salts, were pre- 
pared from the bisulphates. As the former was obtained in a state of 
greater purity than by any other investigator, a more detailed descrip- 
tion of it is given: it is an oil distilling at 205°5° (bar. 746°7 mm.), 
of sp. gr. 10995 at 0° and 1:0862 at + 20°; the author prepared the 
dichromate (begins to decompose at 136—138°), the picrate melting 
at 212—213°, the platinochloride, and the aurochloride melting at 
188—190°. 

The optically active oil formed in the reaction simultaneously with 
lepidine and quinoline (resembling cinchonine in its properties) seems 
to be produced in the early stages of the reaction of caustic alkalis on 
cinchonine ; indeed, if the reaction is carefully conducted without the 
use of superheated steam, the oil is found in the product without 
any lepidine or quinoline having been formed. The investigation of 
the oil is continued. 

In another paper (p. 282) the author states that by the action of 
caustic alkalis on cinchonidine, quinoline, lepidine, and a dextrorotatory 
viscous oil are formed. From quinine and quinidine he has obtained 
an amorphous optically active substance and two optically inactive 
bases, one of which is easily converted into a hydrate melting at 52°. 

A. T. 

Decomposition of Cinchonine by Sodium Ethoxide. By A. 
MicuaEt (Amer. Chem. J., 7, 182—188).—The best results were 
obtained by heating 6 grams of caustic soda, 6 grams of cinchouine, 
and 60 c.c. of absolute alcohol at 130—135° for 8—10 hours; no 
gaseous products were formed. The contents of the tubes were freed 
from alcohol, a large quantity of water added, and the whole extracted 
with ether. The ethereal extract when evaporated and distilled with 
steam yielded a very small quantity of volatile bases, about 1 per cent. 
of the cinchonine employed. The bases not volatilised by steam 
amounted to over 80 per cent. of the cinchonine employed; they 
could not be separated by distillation, but fractional precipitation 
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with platinum chloride showed that the material was almost perfectly 
homogeneous. The free base, CoH »N., is a heavy, reddish-yellow, 
viscous oil; the salts are, so far as examined, amorphous, except the 
platinochloride, C»H2.N2,H,PtCl.. The aqueous alkaline solution, left 
after extraction with ether, contains formic acid. The reaction is 
therefore probably expressed by the equation C,,H..N,0 + EtONa = 
C,.H.,.N.-Et + H-COONa; whence cinchonine would be an amide of 
the base C,.H..N., and of formic acid; the volatile bases obtained 
by other experimenters, are decoraposition products of the base here 
described. H. B. 


Artificial Preparation of Cocaine and its Homologues. By 
W. Merck (Ber., 18, 2952—2%55; compare Abstr., 1885, 1249).— 
Cocaine can be prepared by heating anhydrous ecgonine with benzoic 
anhydride and methyl iodide for 10 hours at 100°; the product ix 
poured into water, purified by extraction with ether and filtration 
through animal charcoal, and the base is liberated by means of 
sodium carbonate: the yield is small. 

Cocethyline, C\sH,3NO,, is prepared by heating benzoylecgonine 
with ethyl iodide and alcohol for eight hours at 100°. _It crystallises 
from alcohol in splendid prisms with vitreous lustre, melting at 
108—109°. The platinochloride forms bright yellow rhombic plates ; 
it resembles cocaine platinochloride, but is more crystalline. Like 
cocaine, the base is an anesthetic. N. H. M. 


Lupanine, an Alkaloid from the Seed of the Blue Lupine. 
By M. Hagen (Annalen, 230, 367—384).—The seeds of the blue 
lupine, Lupinus angustifolius, contain a liquid alkaloid, lupanine, 
C,sH.;N,0, but do not contain either of the alkaloids lupinine, 


CuHN,0,, 


or lupinidine, C,H;;N, which Baumert (Abstr., 1881, 831; 1882, 229, 
873; 1883, 100, 224) found in Lupinus luteus. The alkaloid is 
extracted from the seed by Liebscher’s process (Ber. landw. Institut 
zu Halle, Heft 11). 

Lupanine is a thick, non-crystallisable syrup, possessing a bitter 
taste and a strongly alkaline reaction. 1t has a pale-yellow colour, and 
exhibits a green fluorescence. Lupanine attacks the skin, and fumes 
in the presence of hydrochloric acid. It is precipitated from its salts 
by soda and potash, but liberates ammonia from its compounds. The 
alkaloid is sparingly soluble in water and alcohol, but is freely soluble 
in ether, chloroform, and light petroleum. The liquid does not boil 
at 290° under a pressure of 130 mm. The hydriodide, C,;H,N,0,HI 
+ 13H,0, forms large, monoclinic crystals, which are sparingl 
soluble in water and alcohol. The hydrochloride, C,sH.sN,O,HCl + 
2H,0, appears to crystallise in the quadratic system. It is a hygro- 
scopic salt, soluble in water and alcohol, but insoluble in ether; it 
melts at 127°. 

The thiocyanate, C;;H.»N,0,HSCN + 3H,0, forms transparent 
crystals, soluble in hot alcohol. ‘Ihe sulphate and oxalate do not 
crystallise. The platinochloride, C\sH.,N,0,H;PtCl, + 3}H,0, is not 

m 2 


164 ABSTRACTS OF CHEMICAL PAPERS. 


distinctly crystalline; it is sparingly soluble in cold water and cold 
alcohol, and is insoluble in ether. The awrochloride forms silky, 
golden needles, insoluble in water, alcohol, and ether. 

Lupanine unites with methyl iodide to form the methiodide, 


C,;H.;N.0, Mel, 


which is decomposed by moist oxide of silver, yielding the hydroxide, 
C,sH.sN,O,MeOH. This base exists as a colourless syrup. I€ unites 
with acids, forming a series of crystalline salts. Like lupanine, it 
forms an acid platinochloride, C,;H,N,0,MeHPtCl, + H,O. The 


aurochloride forms triclinic needle-shaped crystals, soluble in hot 
W. C. W. 


water. 
- Alkaloids in Old Flour.. By Batuayp (J. Pharm. [5], 11, 341— 
342).—Flour kept in sacks for some time, shows traces of the 
presence of alkaloids, and later the quantity formed becomes more 
and more appreciable. The flour is extracted with ether; the solu- 
tion thus obtained gives on evaporation a fatty residue which is 
acid, especially in the case of very old flour; its odour is disagreeable 
and penetrating, and its taste is very acrid. The presence of alka- 
loids in an aqueous extract of the residue can readily be detected by 
means of suitable reagents. Flour 12 to 18 months old gives sensible 
amounts. The extract administered to sparrows kills them after 
several hours, whilst fresh flour gives no such results. J. T. 


New Method of Separating Globulins from Albumins. 
By V. Micnaitorr (J. Russ. Chem. Soc., 1885, 348—354).— In a 
former communication (Abstr., 1885, 69) a method of preparing pure 
albumin was described, which consists in precipitating filtered white 
of egg with ammonium sulphate and dialysing the precipitated albu- 
minoid matter, after dissolving it in water. The present paper is a 
description of the separation of the different albuminoid bodies con- 
tained in the serum of blood. A convenient volume of serum (20— 
50 c.c.) is saturated with solid ammonium sulphate until the whole of 
the albuminoid matter is precipitated. The precipitate is thoroughly 
washed with saturated ammonium sulphate solution, to free it from 
other mineral salts, dissolved in the smallest possible volume of water, 
and placed in a dialyser. After 2—3 days’ dialysing, water is 
added to the solution, which is then filtered. The whole of the 
globulins remain on the: filter, whilst the albumin passes into the 
filtrate. On saturating this with magnesium sulphate at 30°, not the 
slightest precipitate is formed. The author considers that globulin 
and albumin originally form a complex group in the serum, which, 
after elimination of the mineral salts, is split up by the action of an 
excess of water. It is noticed that on concentrating the dialysed 
mixture of serum, globulin, and albumin at low temperatures (70— 
75°), the globulin precipitate disappears as soon as a certain degree 
of concentration is reached. The existence of a compound of albumin 
and globulin in the serum is the more probable, as the reaction of 
albumin is acid (loc. cit.). As regards the globulins, or at least sub- 
stances closely related to them, some data established by Danilevsky 
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(Centr. Med. Wiss., 1880, 51) seem to point to their alkaline cha- 
racter. pe 


The Hemoglobin Molecule. By O. Zrvnorrsky (Zeit. physiol. 
Chem., 10, 16—34).—Former analyses of hemoglobin have shown 
that the molecule contains .at least 600 atoms of carbon. This is a 
minimal number reckoned on the basis that only one atom of iron is 
present. Sulphur is also a constituent of hemoglobin, but previous 
determinations of the amount present show very contradictory 
results: hence the supposition first advanced by Lehmann, that the 
crystallised substance hemoglobin is not a.chemical unit, but consists 
of hematin, which.contains iron, mechanically mixed with a crys- 
tallised proteid. A seeming confirmation of this theory has been 
recently advanced by Struve (Zett. pract. Chem., 1884), who found 
that by means of alcoholic ammonia, hematin could be extracted 
from the crystals, leaving them colourless. The author, however, 
shows that the conflicting results as to the quantity of sulphar present 
are due to bad methods of preparation ef hemoglobin, and that 
hemoglobin is, after all, a chemical unit. 

The method of preparation is as follows:—The red corpuscles are 
collected from defibrinated horse’s blood, mixed with three times 
their volume of distilled water, the mixture warmed to 35°, and the 
hemoglobin thus dissalved. The colourless stromata of the corpuscles 
float in the liquid, but are too small to be separated by filtration. 
They are, therefore, dissolved by adding a small quantity of ammo- 
nia or ether. If ammonia is used, it must be afterwards neutralised 
by dilute hydrochloric acid. Crystallisation of the hemoglobin is 
brought about by the addition to the liquid of a quarter of its volume 
of alcohol, the mixture being kept at 0° for 48 hours. The crystals 
form abundantly, are filtered off, washed with 75 per cent. alcohol at 
0°, redissolved in water at 35°, and purified by repeated recrys- 
tallisation. By this method three preparations of pure hemoglobin 
were made and submitted to analysis, and the ratio of iron to sulphur 
atoms found to be as 1:2. The formula deduced for hemoglobin is 
CrrHy»NeoyS2FeOxus. The author further considers that as decom- 
position-products of hemoglobin, one molecule of hematin with 
34 atoms of carbon, and two molecules of proteid (globulin), each 
with one atom of sulphur and 339 of carbon, are formed. He, how- 
ever, thinks it probable that each molecule of proteid contains four 
atoms of sulphur and 1356 of carbon (that is, granting that peptones 
are decomposition-products of proteid, and that each molecule of 
peptone probably contains two atoms of sulphur united in different 
ways). W. D. H. 


Action of Ammonia on Hemin. By M. Suatréerr (J. Russ. 
Chem. Soc., 1885, 203—204).—Hemin crystals, when treated 
with an alcoholic solution of ammonia, become colourless, without 
losing their crystalline form or undergoing any change in volume; 
the ammoniacal solution deposits brown, translucent, globular aggre- 
gates of needles. These crystals show double refraction in a higher 
degree than hemin crystals, whilst the colourless crystals have en- 
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tirely lost this property. The author terms the colourless constituent 
of hemin, heminostromine, the colouring matter, heminic acid. 
A. T. 

On Mucin obtained from Tendons of the Ox. By W. F. 
Loesiscn (Zeit. physiol. Chem., 10, 40—79).—The most important 
recent work on mucin is that of Landwehr (ibid., 6, 7, 8, 9). 
Previously it was known that mucin was an albuminoid, soluble in 
dilute alkalis, precipitable by ac>tic acid, and that after heating with 
dilute sulphuric acid, a reducing substance of unknown nature is 
formed. The author holds that a proteid and a carbohydrate are the 
products of decomposition of mucin, and that mucin is not merely a 
mechanical mixture of two such substances, as Landwehr supposes, but 
probably a glucoside. He prepares mucin by precipitating a lime- 
water extract of the tendons with acetic acid. After 24 hours, the 
length of time the lime-water and the tendons are in contact does not 
cause more mucin to be dissolved, nor does the temperature of the 
lime-water make any difference. Boiling causes mucin to be no longer 
precipitable by acetic acid; 1 to 5 per cent. acetic acid is the best 
strength of acid to use, weaker acid causing only a cloudiness, not a 
precipitate. Unlike Landwehr’s mucin (from saliva and snails), 
tendon-mucin is not changed into coagulated proteid by boiling or 
by remaining under alcohol. 

The amount of mucin may be estimated not only by weighing the 
dried acetic acid precipitate, but by the decrease of alkalinity of an 
alkaline solution employed to dissolve it, mucin having an acid reac- 
tion. The author’s formula for mucin is CyHogN2SO0. By heating 
with dilute sulphuric acid, it yields a carbohydrate of the formula 
C:zH»O.; by still further heating, a reducing sugar, C,H).0,, is 
obtained ; this differs from Landwehr’s “animal gum” in forming a 
clear solution with water; a proteid is also formed. W. D.«. H. 


Physiological Chemistry. 


Occurrence of Peptone in Hen’s Eggs during Incubation. 
By W. Fiscuet (Zeit. physiol. Chem., 10, 11—13).—The author had 
observed that the occurrence of peptone in the urine of pnerperal 
women is a constant physiological phenomenon. He accounted for 
this (Archiv. Gynak., 24, 425) by supposing that peptones are formed 
in the tissues of the embryo during development, that excess of this 
diffuses into the maternal blood, and thence appears in the urine. 
Confirmation of this theory was obtained by examining the embryonic 
tissues and yolk of developing eggs. In all, 42 specimens were 
examined, the period of incubation varying from the second to the 
nineteenth day. In eight cases, peptones were found both in the 
embryonic tissues and in the yolk, in one embryoas much as 54 mrgms. 
being present. Peptones were never found before the fifteenth day, 
and in some cases not even after that date. The author hopes to 
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continue his investigation of the subject with a larger supply of 
material. W. D. H. 


Occurrence of Peptones in Fibromata of the Uterus. By 
W. Fiscuet (Zeit. physiol. Chem., 10, 14—15).—Although peptone is 
not a normal constituent of the uterus, yet it occurs in those over- 
growths of the uterine muscular walls known as fibromata or myo- 
mata. On examining one of these tumours, abundant evidence of 
peptones was found in the watery extract after the precipitation of 
the other proteids. This would seem to be contained in the tumour 
itself, not in the contents of its blood-vessels and lymphatics, which 
were abundant, because in a similar tumour, the blood and lymph were 
examined and peptones shown to be absent, although it was present in 
the muscular tissue of this tumour, as in the one first described. 


W. D. H. 


Relations of the Phosphates in Urine. By A. Orr (Zeit. 
physiol. Chem., 10, 1—10).—The acid reaction of urine is now known 
to be due to an excess of acid over normal phosphates. The author 
gives a series of analyses showing the relative quantities of phosphoric 
acid present in the urine combined in the form of acid and normal 
phosphates. Huppert’s method of analysis was used. The urine 
was collected daily at 10 p.m., 8 a.m., and 2 p.m. Meals were taken 
after each collection of urine; dinner and supper consisting of meat 
and vegetables, breakfast of coffee and bread. The average of the 
analyses shows that the ratio of P,O;.combined as normal phosphate 
to that combined as acid phosphate-was as follows :—Evening urine 
(2 p.m. to 10 p.m.) as 91 : 100, night urine (10 p.m. to 8 a.m.) 56 : 100, 
morning urine (8 a.m. to 2 p.m.) 58: 100, or for the total urine for 
24 hours as 69 : 100. 

The large amount of normal phosphates present in the evening’s 
urine illustrates the previously known fact of the relation between 
the food taken and the phosphates: in the urine. 

Erlenmeyer (Ber., 9, 1839) has shown that acid calcium phosphate 
is soluble in 700 parts of water. But*that the urine is able to hold 
more than this in solution is accounted for by the presence of other 
salts in it, for it is known that if acid calcium phosphate and 
calcium chloride be mixed in equivalent quantities, a solution can be 
obtained in which the phosphate is dissolved in only 342 parts of 
water. Similarly it is shown that the normal phosphate is more 
soluble in urine than in water, salts such as potassium phosphate 
and sodium chloride aiding its solution. 

By heating the aqueous solution of both phosphates, they are pre- 
cipitated, the acid phosphate being changed into the normal phosphate, 
whilst phosphoric acid passes into solution. But in normal urine no 
such precipitate, or only a very slight one occurs. This is accounted 
for again by the presence of other salts, especially magnesium phos- 
phate, potassium phosphate, and sodium phosphate. This can be 
shown experimentally with the individual salts, and normal urine 
contains such proportions of these salts as to prevent precipitation by 
heat. W. D. H. 
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Composition of the Milk of Shorthorns and other Cows and 
Goats. By P. Vieru (Bied. Centr., 1885, 603—606).—The following 
results were obtained by Vélcker in 1881—24, when examining the 


milk of several cows :— 
Shorthorns. 


Cream in 


Lacta- Sp. gr. Dry q creamome- 
tion. matter. ters 


weeks. per cent. | per cent. | per cent. 
Minimum ... 1 1°0270 10°9 2° 
Maximum... | 31 1-0360 15°1 ; 16 


Average .... 10 1°0315 12°6 : 9 


Jerseys. 


Minimum ... | 8°051 10300 


Maximum... 18:377 1°0370 
Average .... | 13 “851 1 °0327 


FSC A tee eee ae aipamammnanies ——s 


Guernseys. 


| | 
Minimum ... | 8°392 | 1°0300 
Maximum .. 16°103 | 1°0340 


Average... ..| 11*244 | 1°0319 


Ayrshires. 


Minimum... 1°0288 
Maximum... 7 1°0360 
Average .... 1°0324 


Dutch. 


Minimum ... 1°0316 
Maximum .. 1°0360 
Average .... 1°0330 


Goats. 


Average .... 16 1°767 1°0829 


The author has during three years examined the milk of 300 short- 
horns, and finds the following yearly average :— 
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Specific gravity ....cseeeeesess 
Dry matter, per cent... ......0 
Fat, per cent...ese.sseeeeesecs 


E. W. P. 


Hypnotic Properties of Phenyl Methyl Ketone. By D. Brav- 
weTz and G. Barpet (Compt. rend., 101, 960—961).—Phenyl methyl 
ketone has powerful hypnotic properties, and in this respect surpasses 
chloral and paraldehyde. When administered together with a little 
glycerol in gelatin capsules, in doses of 0°05 to 0°15 gram, it produces 
profound sleep, followed by no evil after-effects, except that the breath 
is disagreeable in consequence of the elimination of the ketone by the 
lungs. 

If the ketone is injected under the skin.of the guinea-pig in doses 
of 0°5 to 1 gram, it produces a remarkable hypnotic torpor, and this 
gradually passes into a state of coma which ends in death in five or 
six hours. C. H. B. 


Poisonous Product of the Culture of Comma Bacillus. By 
W. Nicati and Rierscu (J. Pharm. [5], 11, 292—296).—The authors 
have already shown the poisonous effect of comma bacillus cultures 
when injected into the veins of dogs (Abstr., 1885, 180). In the present 
paper they show that a product obtained by Stas’ method from these 
cultures is also poisonous. As contradictory or negative results have 
been previously published, the authors seek to ascertain if this poison 
is constantly or only accidentally formed. 


Chemistry of Vegetable Physiology and Agriculture. 


Composition and Fermentation of Invert Sugar. By E. 
Bourquetor (Compt. rend., 101, 958—960).—A reply to Maumené and 
to Leplay. The author shows that Leplay’s results really support his 
own conclusions. C. H. B. 


Inverting Ferment of Cane-sugar. By A. Lapureau (Ann. 
Agronom., 11, 404—408).—Certain saccharometer tubes containing 
solutions of cane-sugar to be examined optically, were found to gradually 
lose their rotatory power on being allowed to remain for some hours. 
At the end of two or three days the whole of the cane-sugar was 
found to be converted into invert sugar. Subacetate of lead, tar from 
hindering this inversion, appears to favour it. The ferment appeared 
to be attached to the tubes used, for when these were washed with 
hydrochloric acid, phenol, or salicylic acid, no inversion occurred. 
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Neither did it occur in solutions of sugar kept in glass vessels. The 
author explains by means of this fact the otherwise unaccountable 
deterioration of the sugar (accompanied by inversion) which occurred 
in a sugar refinery under his own observation. J. M. H. M. 


Zymotic Properties of Certain Virus. By S. Artomne (Compt. 
rend., 101, 819—821).—Bacillus anthrax and Micrococcus septicus 
puerperalis from an old cultivation, produce no distinct fermentation, 
but M. septicus puerperalis from recent cultivations, and especially the 
anaérobic virus of gangrenous septicemia, and emphysematous anthrax 
in beef, cause rapid fermentations in solutions of glucose, lactose, 
saccharose, and mannitol, and act even still more energetically on 
solutions of starch, dextrin, and inulin. Hydrogen and carbonic 
anhydride are evolved in varying proportions, and the solutions, 
which become more or less acid, contain glucose. The deposits 
formed during fermentation are capable of producing the same 
change in fresh solutions. 

The recently dried virus from septicemia and anthrax produce 
similar results, but if they have been dry for a long time, or if their 
pathogenic activity has been lessened by the action of heat, they lose 
their zymotic action without losing their injurious properties. It 
would seem, therefore, that the pathogenic properties of these micro- 
organisms are partially distinct from their zymotic properties; the 
latter dixappear first, and seem to reside in the mycelium itself, and 
not in the spores. 

The analogy between virulent micro-organisms and ferments can 


no longer be doubted. C. H. B. 


Intramolecular Respiration. By Prerrer (Ann. Agronom., ll, 
426—432).—Some experimentally observed values of the ratio between 


intramolecular and normal respiration x) are as follows :—Bean, 


0994, 1:094, 0°829, 1:197; wheat, 0°490; white mustard, 0°177, 0-181; 
turnip. 0°249; hemp, 0°339; suntlower, 0°354; lupine, 0°244—all the 
foregoing ratios refer to the young plants. In the fruits of Heracleum, 
before maturity, the ratio was 0°416; young branch of Abies excelsa, 
0°077; flowering stem of Orubanche ramosa, 0°321; spadix of Arum 
maculatum, 0°615; branch of Ligustrum vulgare, 0°816; Lactarius 
piperatus, 0°316; Hydnum repandum, 0°256; Cantharellus cibarius, 
0°666 ; beer yeast cultivated with milk-sugar, 0310. The remainder 
of the paper is devoted to a discussion of the theories which have 
been advanced as to the nature of normal and intramolecular respira- 
tion, and their relations to each other. Pfeffer holds provisionally 
that the same cause produces intramolecular or normal respiration 
according as the plant is or is not deprived of oxygen. 
J. M. H. M. 


Respiration of Leaves in the Dark. By Denerain and 
Maquenne (Compt. rend., 101, 887—889).—These experiments were 
undertaken with a view to establish the authors’ previous conclusion 
(Abstr., 1885, 927) that leaves retain part of the carbonic anhydride 
which they produce, and that consequently an analysis of the air 
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surrounding the leaves gives no accurate information regarding the 
ratio between the oxygen absorbed and the carbonic anhydride pro- 
duced. A known quantity of the leaves of Huononymus japonica was 
placed in a known volume of pure air, and after scme time the air 
surrounding the leaves was analysed, and then by making the vacuum 
complete, the air retained by the leaves was also extracted, and the 
second quantity of gas analysed. The first result gives the apparent 
ratio CO,:O; the second and first together give the real ratio. The 
difference between the two values depends on the ratio of the 
volume of the leaves to the volume of the space in which they are 
confined, and if the leaves occupy more than one-tenth of the space, 
the difference becomes considerable. 

The authors also find that if the leaves are placed in an atmosphere 
of carbonic anhydride in the dark, they rapidly absorb a considerable 
quantity of this gas. C. H. B. 


Germinative Power of Seeds after Exclusion of Air and 
Drying at High Temperatures. By Witurtm (Bied, Centr., 1885, 
611—613).—When seeds were dried at 50—60° and kept in hermeti- 
cally sealed vessels, it was thought that they retained their germinative 
power most effectively. The author has carried on his experiments 
in the same direction on the same sample of seed for six years. For 
the sake of comparison, some seed was kept in bags, so as to preserve 
‘it from dust; another sample was hermetically sealed up, and both 
samples exposed to the ordinary temperature; two other samples 
were exposed for two hours, the one to a temperature of 50°, the 
other to 75°. The seeds were winter wheat, rye, oats, and linseed. 
The results: exclusion from the air enables the seed to retain its 
germinative power longer than when air has free access to it; this is 
especially the case with rye. Two hours’ heating to 50°, whereby 
some water is removed, is very effective for the preservation of the 
seed. After exposure to higher temperatures than 50°, seeds, at least 
the cereals, germinate more slowly than if only exposed to a lower 
temperature. Seeds which have been artificially dried, when subse- 
quently moistened, absorb more water than they would otherwise 
have done ; and old seeds, as a rule, germinate more slowly than new 
seeds, especially if they have been exposed to the air. 

E. W. P. 


Absorption of the Non-alimentary Substances by Plants. 
By Kyop (Ann. Agronom., 11, 418—419; from Bot. Centr., 22, 35).— 
Maize plants were grown in nutrient solutions containing 2 grams per 
litre of the following mixture of salts:—4 parts calcium nitrate, 
1 part potassium nitrate, 1 part potassium phosphate, and 2 parts 
crystallised magnesium sulphate. One solution was neutral, the 
—_ was acidified by the addition of 0°07455 gram free phosphoric 
acid. 

The phosphates of most metals are soluble in the acid solution, 
and were added to it in a freshly precipitated state, mixed with 
phosphate of iron. The author’s previous researches have shown 
that iodine and bromine, in small quantities, are not more injurious 
than chlorine, but that in larger doses iodine is the most injurious, 
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then bromine, and chlorine least. Also that zinc, boric acid, cobalt, 
copper, silver phosphate, and gold chloride are poisonous; but 
strontium, barium, and manganese are absorbed without injury. The 
researches reported in the present paper gave the following results: 
Ammonium vanadate (50 mgrms. per litre) is poisonous at the end of 
two days. Roots coloured white by the lower oxides of vanadium 
soon cease to grow, but as soon as all the salt is absorbed the plants 
become healthy again. Molybdicacid acts in thesame way. Phospho- 
tungstic acid in doses of 0°05—0'l:gram is very poisonous. Tellurous 
acid, being scarcely soluble in the nutrient solution, is not absorbed. 
Telluric acid (0°05—0'l.gram per litre) is without action; whilst 
selenious and selenic acids are very poisonous. Arsenious acid is 
very poisonous, but potassium arsenate given in 0°05 gram dose to 
plants of maize with 10 to 15 leaves, did not hinder normal growth 
and fructification, nor kill a Volvox globator or a mould. Cadmium 
and thallium are poisonous. Lead phosphate feebly retarded the 
general development of the plant.withont disorganising the various 
functions. Bismuth resembles lead in this respect. Oxalic, humic, 
malic, tartaric, citric, benzoic, and succinic acids are without influence 
when very dilute. Potassium ferrocyanide rapidly remedies chlorosis; 
in 0°1 gram dose it simply arrests the _growth of the plant, which 
nevertheless remains green and healthy until autumn. Hydroxy]l- 
amine hydrochloride, in the proportion of 0°5 gram per litre, is very 
poisonous; so are mellitic acid and ammonium mellitate in doses of 
l gram. It is doubtful whether nickel and bismuth are absorbed, 
since they cannot be found in the plant. Chromium and uranium 
oxides are not absorbed because of their insolubility. The following 
substances act fatally on the roots, whether or not they are really 
absorbed : silver oxide, gold chloride, platinum chloride, vanadic, 
molybdic, and phosphotungstic acids, thallium oxide, selenious and 
selenic acids, boric and chromic acids. J. M. H. M. 


Ash of the Pollen of Pinus Silvestris. By A. Famrnrzin and 
S. Przipyrek (J. Russ. Chem. Soc., 1885, 371—372).—On drying the 
pollen of Pinus silvestris at LOO—105° it loses 6°79 per cent. in weight; 
the dried substance gives 3°3U per cent. of ash containing— 


K,0. Na,O. CaO. MgO. Fe,0;,A1,0; MnO. P.O; SOs. Cl. 
35°25 362 088 7:00 5°30 trace 29°86 1483 0°99 


nitrogen by Kjeldahl’s method = 2°40 per cent. ; if the whole of this 
nitrogen be calculated in the form of albuminoid matter (which 
obviously is only approximately correct), the quantity of the latter in 
the pollen is 15 per cent. (compare Von Planta, this vol., p. 91). 

A. 


Glycyrrhizin in Myrrhis Odorata. By Scurozper (Arch. 
Pharm. [3], 23, 621—622).—Guignet has remarked the presence of 
glycyrrhizin in plants not belonging to the Papilionacew; this in- 
duced the author to examine Myrrhis odorata both by Robiquet’s 
method and that of Guignet. The latter (treatment with acetic acid, 
then with alcohol, and after concentration, separation by means of 
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water, &c.) gave unsatisfactory results. The plant was treated with 
aqueous ammonia, sulphuric acid added to the filtrate, the precipitate 
evaporated to dryness with barium carbonate, treated with alcohol, 
and the filtrate evaporated. Repeated attempts were made to obtain 
a crystallised product, but without success. The reactions of gly- 
cyrrhizin were obtained. : 


Nitrogenous Constituents of Pumpkin Sprouts. By E. Scuutze 
(J. pr. Chem. [2], 32, 4833—461).—In continuation of his work on 
this subject (compare Abstr., 1880, 180), the author describes in full 
detail the methods by which he isolated or recognised the follow- 
ing substances :—Glutamine, asparagine, tyrosine, leucine, vernine, 
members of the xanthine-group (probably as decomposition products 
of nuclein), ammonium salts, and nitrates. Most of these substances 
occur in both axial organs and cotyledons; but asparagine and ver- 
nine were found only in the cotyledons, glutamine in the axial organs 
only. A. J. G. 


Root of Danais Fragrans. By E. Hecke and F. Scuracpen- 
HAUFFEN (Compt. rend., 101, 955—957).—This root, contrary to the 
statement of Bourdon, contains no alkaloid. The colouring principle, 
which is also the therapeutic agent, was isolated by precipitating the 
extract of the root with basic lead acetate, decomposing the precipi- 
tate with hydrogen sulphide, and evaporating the red solution to 
dryness after filtering. The residue is a greenish-brown substance, 
completely soluble in alcohol, acetone, and methyl alcohol, less soluble 
in chloroform and ether, and only slightly soluble in cold water, but 
completely soluble in boiling water. The greater part sublimes 
unchanged when heated, but a small portion is carbonised. This 
substance, to which the author gives the name danain, has the compo- 
sition C,4H,,O;, and splits up into half its own weight of glucose, and 
a resinous amorphous compound, danaidin, which probably has the 


composition C22 H2Os. C. H. B. 


Composition of Spurrey (Spergula Arvensis), Spurrey Seed, 
and Spurrey Silage. By J. M. H. Munro (Field, 1885, 386—387). 
—Spurrey, recently recommended as a suitable crop for growing on 
barren sands with a view to ensiling, has the following composition, 
the specimen analysed being cut on June 12th, partly in flower and 
partly in seed. Water, 81°43; dry substance, 18°57. The air-dried 
spurrey, or hay, contained in 100 parts :—Water, 10°79; insoluble 
ash, 5°33; soluble ash, 4°77; crude fibre, 23°82; oil (light petroleum 
extract), 3°80; resin, &c., soluble in ether, 1°47; true albuminoids, 
8:75; starch, digestible fibre, amides, &c., 41°22. The total nitrogen 
was 1°82 per cent., and the albuminoid nitrogen 1°40 percent; 77 per 
cent. of the total nitrogen was thus albuminoid. Silage was made 
on a small scale (in a glass vessel) from a portion of the same sample, 
and its analysis, compared with that of the fresh herbage, is exhibited 
in the following tables :— 
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Percentage composi- 


Fresh tion of dry substance of 


herbage. 


Herbage. | Silage. 


BI pat ncanemeetenseetaceeves 
Ash, insoluble in water........... 
Ash, soluble in water ............ 
CE Ds re ik C0 Reha bd On OO 06 me 
BRUOY GRIPES, 0.0 cc cc cccescses ees 
SIE ob. 60 04:64 4% Hdd SE 
Volatile acid, reckoned as acetic... 
Fixed acid reckoned as lactic...... 
Starch, digestible fibre, soluble 
carbohydrates,* amides, and 
other non-albuminoid nitro- 
genous substances ........... 


bo 


OWN Bm oo 
ho 6D OD bo OO 


CHEMAROS 


100°00 . 100-00 


Total nitrogen ......s.eeseeesees 0°378 . 1°68 
Albuminoid nitrogen ............ 0°291 ' 0°54 


1°14 


*Non-albuminoid nitrogen........ 


Nitrogen soluble in water ........ 0°087 “3 1°27 


The loss of mineral matter is apparent only, and is caused by adven- 
titious sand in the samples. The crude fibre and the fat appear to 
undergo no alteration. Two-thirds of the albuminoids are lost during 
the fermentation in the silo; some of their nitrogen is absolutely lost 
(as nitrogen gas), but most of it exists in the silage as ammonia, 
amides, &c. As bearing on this point, an experiment made in 1883 
on the fermentation of the nitrogen of gelatin, first with ammonia, 
and afterwards with nitric acid, under the influence of soil-ferments, 
is recorded in this paper. The total loss of weight suffered by the 
spurrey during its conversion into ensilage did not exceed 8°4 per 
cent. of the dry substance. The starch contained in.the seeds of the 
spurrey herbage was found unaltered in the fresh silage, but the sour 
silage could not be dried in a steam oven without total conversion of 
this starch into carbohydrates, giving no iodine reaction. A slight 
loss of nitrogen, and of non-nitrogenous matter, a considerable trans- 
formation of albuminoids into less valuable substances, and a develop- 
ment of free acid at the expense of a little sugary or starchy material, 
probably sum up all the important changes brought about in the 
manufacture of good silage. Some specimens of silage will keep well 
on exposure to the air, others become mouldy, others rapidly putrefy : 
the causes of the differences are at present unknown, but probably 
depend on the proportions of water and free acid. The lower layers 
of silage contains more, the upper layers less water than the original 


herbage. 
Spurrey seed contains in ]00 parts :—Water, 11°48; ash, 2°58; 
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crude fibre, 13°93; oil (light petroleum extract), 8°52; resin, soluble 
in ether, insoluble in alcohol, 2°24; other substances extracted by 
ether, 1°44; albuminoids, 10°13; starch, digestible fibre, &c., 49°68. 
The nitrogen is almost entirely albuminoid, and amounts to 1°62 per 
cent. 

The black testa of the seed contains a substance with a peacock- 
blue fluorescence, similar to the peonio-fluorescin discovered by 
Dragendorff in the testa of peony seeds. This substance is insoluble 
in water and light petroleum, soluble in ether and alcohol. To 
extract it, the crushed seeds are exhausted first with light petroleum 
to free them from oil, and then with alcohol. The alcohulic solution 
is evaporated to dryness, and the residue boiled with water (which 
dissolves out tannin and other substances amounting to 5 per cent. of 
the seed). The residue insoluble in water is an olive-green powder, 
whose alcoholic or ethereal solution exhibits fluorescence of increased 
brilliancy, but this fluorescence disappears after some days, the solu- 
tions becoming dark-brown. This solution gives a peculiar taste and 
odour to spurrey seed. J. M. H. M. 


Absorption of Free Nitrogen from the Atmosphere by 
Argillaceous Soils. By Berruetor (Compt. rend., 101, 775—784). 
—Four different kinds of soil, namely, two samples of yellow argil- 
laceous sand, white clay, and crude kaolin were placed in open cylin- 
drical pots of glazed earthenware and left for many months in a 
closed apartment, freshly plastered, well lighted, dry, and free from 


any effluvia. Samples for analysis were taken from the various pots 
at intervals. In all four cases, the amount of combined nitrogen in- 
creased continually and very considerably, whilst nitrification remained 
stationary, and the proportion of ammonia, always small, was either 
constant or tended to decrease. 

The same soils were placed in glazed porcelain pots perforated at 
the bottom, and the pots were supported on a table in a meadow ata 
height of 0°7 m. from the ground. The pots were protected from 
vertical rain by a roof, whilst the air could circulate freely round 
them, and they were exposed to the action of oblique rain. During 
the latter part of the experiment, the soils were watered with dis- 
tilled water on account of the extreme dryness of the weather. A 
similar series of pots was exposed, without any protection from the 
weather, on the top of a tower 29 m. above the soil of a meadow. In 
both series the result was the same as in the first series; the amount 
of combined nitrogen continually increased. The amount of nitrogen 
in the rain which fell during the latter experiments was estimated by 
collecting the rain in a hygrometer with a known collecting surface 
and determining the amount of ammonia. The atmospheric ammonia 
was estimated by placing a vessel containing dilute acid by the side 
of the pots containing the soils. The amount of nitrogen derived 
from nitrogen compounds in the atmosphere was much less than the 
amount of nitrogen absorbed by the soils, and it follows from this 
result that the absorption of nitrogen by these soils is independent of 
the combined nitrogen in the air, or, in other words, free nitrogen is 
absorbed. 
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In a fourth series of experiments, 1 kilo. of each soil was placed in 
a flask of 4 litres capacity, moistened with water, and the flasks stop- 
pered and placed in diffused light or in the dark, as the case might 
be. In all the soils employed, the amount of combined nitrogen con- 
tinually increased, the absorption taking place somewhat more rapidly 
in the light than in the dark. The amounts of nitrates and ammonia 
remained constant or diminished. 

It was found, however, that if the soils were sterilised by heating 
at 100° for two hours, and only filtered air was allowed to enter the 
flasks, or even if the sterilised soil was freely exposed in a closed 
apartment, no increase in the amount of nitrogen was observed. 

From these results it follows that argillaceous soils have the power 
of absorbing free nitrogen from the air, the absorption taking place 
under the influence of living organisms. This absorption is perfectly 
distinct from nitrification: It does not take place in winter, but 
proceeds most rapidly when-vegetation is most active. 

The following table gives-the amount of: nitrogen absorbed by 
1 kilo. of the different soils during six months; that is, from April 
to October, 1885 :— 


Closed 


Initial Meadow.| Tower. flask in 


— 0°1289 


nitrogen. . | the light. 


Yellow argillaceous sand, I....| 0°0910 0°0983 

7 - » Il....| 0°1119 0° 1295 0° 1503 
White clay ..........ecceceee| 0°O210 0 0353 f 0°0494 
Crude kaolin ........060.+++-| 0°1065 0°1144 | 0 0°1236 


The absolute weight of nitrogen absorbed was 0°02—0°04 gram per 
kilo., or, calculating from the surface exposed in the pots, 26—32 kilos. 
per hectare. This last number is, however, too low, since absorption 


is not confined to the surface, but extends to a considerable depth. 
C. H. B. 


Changes occurring during and the Action of Water in Irriga- 
tion. By J. Konic and C. Béumer (Bied. Centr., 1885, 577—594).— 
The researches, of which mention was made (Abstr., 1882, 655), have 
been continued in the South of France on fields cultivated under a 
six-course system. It was found that with the same absolute amount 
of water flowing, the evaporation from equal surfaces was the same. 
Water, when present in small quantities, was more thoroughly ex- 
hausted of its constituents than when much was present; that is, the 
absolute quantity of materials removed by like surfaces was in all 
cases alike. Poor soils abstract more mineral matter from water 
than rich; consequently, water cannot be so frequently used on 

or as on fertile land. The manuring action, or the cession of 
minerals to the soil, is not absolutely dependent on the absorptive 
capacity of the soil, but the plants themselves absorb a considerable 
part, the quautity varying with their energy of growth. This manuring 
action is by no means the chief advantage which the soil gains, for 
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the water removes some useless material and reduces the acidity in 
its passage through. The quantity of manure which water brings 
can be easily replaced by artificial manures, but the neutralisation of 
the acid must be accomplished by ploughing, &c. The last result is 
accomplished by irrigating according to Vincent’s system (simple 
surface or gravitation), but this requires plenty of water and natural 
subsoil drainage, by which at least 100 litres per hectare a second 
ean flow away. If the supply of water is wanting, when only 
10°70 litres are available, then the oxidising action must be assisted 
by drainage ; in such a case Petersen’s valvular drainage system may 
be employed with great advantage. With plenty of fall, with 20— 
30 litres at disposal, Abel’s system is best. E. W. P. 


Effect of Various Manures on the Ash of Tobacco. By W. 
H. Jorpan (Bied. Centr., 1885, 598—600).—In order that tobacco, when 
prepared for smoking purposes, shall burn well, it must contain but 
little chlorides ; consequently, all manures containing chlorides must 
be carefully avoided. Tobacco also requires much potash; therefore, 
the sulphate and carbonate (potashes) should be employed. The 
analyses show that the absolute quantity of ash is not much altered, 
but that the constituents of that ash vary very considerably according 
to the manure. E. W. P. 


Analysis of Tobacco Leaves and Stems. By E. H. Jenkins 
(Bied. Centr., 1885, 623—627).—The results stated in this article are 


similar to those in the previous Abstract. There appears to be no 
relationship between the capability for burning and the percentage of 
potassium carbonate in the plant. mm W. F. 


Valuation of Unexhausted Manures. By Sir J. B. Lawss 
and J. H. Giupert (Jour. Roy. Agri. Soc. Bng., 42 (1885) [2], 590— 
611).—The authors revise the table, originally issued 25 years ago, 
containing their estimates of the manurial value of one ton of 
various farm foods, after deducting that portion of the manurial 
constituents of each food which may be supposed, in the case of a 
fattening animal, to appear as increase of live-weight. The calcu- 
lations are made on the same principles as the former ones, and the 
alterations are due in some measure to the adoption of average per- 
centage compositions based on more recent analyses, but chiefly to 
the alteration in the price of ammonia, which is now valued at 6d. 
per lb. instead of 8d.; phosphoric acid and potash are now valued at 
3d. and 24d. per lb. as against 24d. and 2d. per lb. respectively. 
Whereas in the former table the manurial value of a ton of linseed 
cake consumed by a fattening animal appeared as £4 12s. 6d., it is 
now estimated to be £3 18s. 6d.; that of a ton of maize is reduced 
from £1 lls. to £1 5s. ld. Of the Woburn experiments, in which 
“the manure from cattle foods of such widely different manure value 
as decorticated cotton-cake and maize have shown very little difference 
m the crops to which they were applied,” the authors remark that 
“the result was doubtless due to the condition of the land being, in 
both cases, high enough to yield approximately maximum crops.” 

VOL. L. a 
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In addition to the revised table of original manurial value of the 
different foods after consumption by fattening animals, the authors 
now attempt an estimate of the compensation value or unexhausted 
manurial value of the same foods, after they have been used for a 
series of years by the outgoing tenant, and he has realised a certain 
portion of the manure value in his increased crops. 

In the case of all the foods except hays and straws, one-half of the 
original manurial value of the purchased food used during the last 
year of the outgoing tenant’s possession is to be deducted, and the 
remainder is the unexhausted manurial value. The unexhausted value 
of foods used the year before is one-third less than this; and one- 
third is deducted from the remainder for every additional year up to 
the eighth year before quitting. In the case of hays and straws, 
the constituents of which more slowly become available to crops, 
two-thirds of the original manurial value is deducted for the last 
year, and only one-fifth trom year to year for each preceding year up 
to the eighth. For the many circumstances which must be taken 
into account in attempting to utilise the authors’ tables, the original 
paper must be consulted; the principle, however, on which emphasis 
is laid, is the substitution of manurial value for cost of purchased 
foods as the basis of valuations. J. M. H. M. 


Analytical Chemistry. 


Apparatus for Operations in a Vacuum. By N. v. Kiosuxow 
Zeit. anal. Chem., 24, 395—399).—A convenient arrangement for 
performing filtrations, washings, evaporations, &c., in a vacuum, or 
an atmosphere of carbonic anhydride, &c. 


Estimation of Lithium by Spectrum Analysis. By B. K. 
Hormann (Ber., 18, 2897—2898).—A question of priority. 


Volumetric Estimation of Chlorine. By E. Boutie (Zeit. anal. 
Chem., 24, 408).—This method, which depends on the insolubility 
of silver oxalate in neutral solutions and its immediate conversion 
into silver chloride in contact with soluble chlorides, is conducted as 
follows :—The liquid to be examined is boiled with magnesium car- 
bonate, and filtered, an aliquot part of the clear solution is shaken up 
with dry silver oxalate, allowed to remain for a time, and again 
filtered ; the filtrate is then treated with sulphuric acid, and titrated 
with decinormal permanganate solution (1 c.c. = 0°007 gram of 
chlorine), a correction being made for the solubility of the silver 
oxalate. The author has employed the method for the estimation of 
chlorine in water. When organic matter is present, the oxalic acid 
is first precipitated as the calcium salt, washed, and then titrated as 


before. 
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Detection of Chlorides in the Presence of Bromides and 
Iodides. By L. L. pe Konincx (Zeit. anal. Chem., 24, 376—379).— 
Slight excess of silver nitrate is added to the solution, the precipitate 
collected, well washed, and digested with ammonium carbonate, which 
partially dissolves out any silver chloride present; on adding potassium 
bromide to the clear solution obtained, a distinct precipitate of silver 
bromide is formed if chlorides are present; a slight cloudiness is how- 
ever always observed, and must therefore be neglected. If iodates 
are present, the silver precipitate must be treated with sulphurous 
acid, before proceeding with the examination. In the presence of 
cyanides, the silver precipitate must be heated sufficiently to destroy 
all the cyanogen, and then reduced with zinc or cadmium and dilute 
sulphuric acid, and the liquid examined as above. Sulphur com- 
pounds do not affect the process. A. P. 


Kjeldahl’s Method of Estimating Nitrogen. By T. Preirrer 
and F. Lenumann (Zeit. anal. Chem., 24, 388—393).—The hydrogen 
given off from the zinc employed to prevent bumping in this process, 
carries over some of the alkali into the standard acid, causing an 
error of from 2°5 to 50 mgrms. of nitrogen; this may be avoided by 
introducing a short wide tube containing glass beads, above the dis- 
tillation flask. In blank experiments performed with this modified 
apparatus, theoretical results were obtained. A. P. 


Detection of Nitric Acid by Means of Pyrogallol. By Curr- 
man (Arch. Pharm. [3], 23, 711).—A little pyrogallol is dissolved in 
the water to be tested (less than 1 mgrm. to 1 c.c.) ; and 10 to 12 drops 
of concentrated sulphuric acid are dropped down the side of the test- 
tube, so as to form two layers. At the surface of contact, a brown or 
yellow coloration appears if nitric acid is present. 0-1 mgrm. of nitric 
acid in 1 litre of potable water can thus be clearly detected. 

J.T 


Estimation of Carbonic Anhydride. By KratscHMer ‘(Leit. 
anal. Chem., 24, 409).—A modification of Fresenius’ absorption 
apparatus. 


Estimation of Potassium Chlorate in Organic Mixtures. 
By Scuack and Scuwarz (Arch. Pharm. [3], 23,596).—Schack treats 
urine by completely precipitating with lead acetate, removing the 
excess of lead by hydrogen sulphide, and excess of the latter by 
boiling. The amount of chlorate is then deduced from the difference 
in the amount of chloride in the filtrate before and after ignition. The 
same process serves to estimate potassium chlorate in broth, but it 
fails in the case of strongly decomposed blood. 

Schwarz proceeds as follows with urine:—A measured volume is 
boiled to coagulate albumin, made up to the original volume with 
water, and filtered. A portion is placed in a well-stoppered glass 
flask, some potassium iodide is added, and then hydrochloric acid to 
strongly acidify the liquid. After digestion on the steam-bath for 
about 15 minutes, the separated iodine is titrated with sodium 
thiosulphate, using zinc-iodine-starch solution as indicator. In the 
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case of the contents of a stomach, blood, &c., after dilution a dialyser 
is employed. The solution obtained is concentrated, and treated as 
in the case of urine. i 


Volumetric Estimation of the Alkaline Earths, and of Com- 
bined Sulphuric Acid. By O. Kyérier (Annalen, 230, 345—367). 
—Calcium, strontium, and barium may be estimated by a modification 
of the process described in Mohr’s Lehrbuch der Titrirmethode. 
Sufficient hydrochloric acid is added to the substance to produce a 
faintly acid reaction, and the solution is boiled to expel carbonic acid. 
A mixture of phenolphthalein and methyl-orange (1 gram of each dis. 
solved in 250 c.c. of alcohol) is used as the indicator. One-fifth normal 
sodium carbonate solution is now added until a pale rose coloration is 
produced. Another cubic centimetre of the sodium carbonate solution 
is added, and the mixture is filtered through a wet filter-paper. The 
precipitate is washed once with water, and the excess of alkali in the 
filtrate determined by means of } normal solution of hydrochloric 
acid. The volume of sodium carbonate solution, less the volume of 
acid, gives the amount of alkaline earth, 

In the volumetric estimation of combined sulphuric acid, a } normal 
barium chloride solution is required. The solution of the substance 
is acidified by the addition of } normal acid, and boiled. Sufficient 
} normal sodium carbonate solution is added to produce a distinctly 
alkaline reaction. The barium chloride solution is next added until 
the alkaline reaction disappears; an additional cubic centimetre is 
added, and the mixture boiled. The sodium carbonate is now added, 
and the analysis finished as in the determination of the alkaline 


earths. Ww. Cc. W. 


Estimation of Tin in Hardhead. By R: Fresenius and E. 
Hintz (Zeit. anal. Chem., 24, 412—414).—3 grams of the finely- 
powdered sample are heated with aqua regia, the solution diluted and 
filtered, and the residue washed with water containing ammonium 
nitrate. The acid solution is made alkaline with soda, and digested 
with excess of sodium sulphide solution, the black precipitate formed, 
is collected on a filter and repeatedly extracted with further quantities 
of sodium sulphide solution ; the residue is fused with liver of sulphur, 
extracted with water, and the filtered solution added to the alkaline 
sodium sulphide filtrate and washings; the whole is then acidified with 
hydrochloric acid, and the precipitated sulphides of tin, arsenic, 
antimony, tungsten, and molybdenum, thus obtained are treated with 
a solution of bromine in hydrochloric acid, whereby the greater part 
of the tungsten is removed as insoluble tungstic anhydride. The avid 
solution is evaporated to a sma)! bulk with potassium chloride (to pre- 
vent loss of tin chloride by evaporation) any further deposit of tungstic 
anhydride being filtered off, and the tin is precipitated from the solution 
by ammonium nitrate, and purified from tungsten and molybdenum 
by repeated fusion with potassium cyanide. The metallic tin thus 
obtained, together with a small amount obtained in a similar manner 
from the precipitated tungstic anhydride, is again fused with liver of 
sulphur, extracted with water, filtered and acidified with sulphuric 
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acid; the precipitated sulphide is collected and ignited in a por- 
celain boat in a current of hydrogen, to remove sulphur and arsenic. 
The insoluble residue from this melt is heated in air, fused with 
potassium cyanide, and the small amount of tin obtained added to the 
main quantity, dried at 100°, and weighed. This tin still contains 
traces of silica, antimony, and arsenic, which are estimated by dis- 
solving the tin in hydrochloric acid, and passing the gases given off 
through a silver solution, the insoluble matter and the antimony and 
arsenic found being deducted from the total. A. P. 


New Reaction of Titanic Acid. By R. Fresenivs (Zeit. anal. 
Chem., 24, 410—412).—When a solution of hyposulphurous acid is 
added to a solution of titanic anhydride in sulphuric or hydrochloric 
acid, an intense red coloration is produced which gradually changes to 
yellow and finally disappears, reappearing, however, on the addition 
of a further quantity of the reagent. Ether does not take up the 
colour from the solution. The reaction can be made use of only when 
other oxides or acids yielding coloured solutions on reduction are 
absent. Sulphurous and dithionic acids do not yield the reaction. 


Analysis of Native Platinum. By T. Wim (Ber., 18, 2536— 
2551).—A lengthy criticism of methods employed or suggested for 
the analysis of platinum ore. It appears that all the methods are 
inaccurate to a greater or less extent, the errors being mostly due to 
the different behaviour of these substances when mixed, to that which 
they exhibit when alone, and to the great energy with which many of 
the insoluble compounds, when precipitated, carry other substances 
down with them. No satisfactory method for this analysis is indicated. 

A. J. G. 


Analysis of Gaseous Halogenated Hydrocarbons. By K. 
Srupert (Ber., 18, 2644—2655).—The author has experimented on 
the eudiometric analysis of some gaseous fluoro-, chloro-, and bromo- 
paraffins, and finds that by explosion with slight excess of oxygen 
under reduced pressure, they all yield carbonic anhydride and water ; 
in the case of the fluorine compounds, hydrogen fluoride is also formed ; 
the chlorine compounds yield hydrogen chloride and a small quantity 
of chlorine, whilst the bromine compounds give bromine and a little 
hydrobromic acid. In the case of the chlorine and bromine com- 
pounds, therefore, the results are not very accurate. A. J. G. 


Testing Peru Balsam. By A. Anprfée (Arch. Pharm. [3], 22, 
561—576).—The author discusses various proposed methods as far as 
concerns tolu-balsam, benzoin, and storax: the first two are detected 
with certainty by Hager’s light petroleum process, when an increased 
resinous residue is obtained, with a corresponding diminution in the 
cinnamein (benzyl cinnamate). The amount of acid in the cinnamein 
will show whether tolu-balsam or benzoin is the adulterant. Storax 
can be detected by Schlickum’s ether-ammonia test, in which the ether 
layer gelatinises. Fliickiger’s test with lime is very good for the 
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detection of such adulterants as form compounds with the lime on 
rubbing up in the cold, but it does not detect tolu-balsam. 
J. T. 


Examination of Argol and Wine-lees. By F. Kuezrn (Zeit. 
anal. Chem., 24, 379—3288).—The total acidity is estimated in the 
usual manner. The total tartaric acid is estimated by Warington 
and Grosjean’s method (this Journ., 1875, 973, and Trans., 1879, 341). 
The hydrogen potassium tartrate present is estimated by a modification 
of that process. A convenient amount of the sample is treated with 
hot water, filtered, and the solution and washings evaporated to about 
40 c.c. 5 grams of potassium chloride are then added, the solution 
well shaken, and further treated as in Warington’s process. From 
these results, the acid compounds other than hydrogen potassium 
tartrate, the calcium tartrate, and the hydrogen potassium tartrate 
present, may be calculated. The presence of calcium tartrate and 
hydrogen potassium phosphate does not affect the accuracy of the 

a. FF. 


process. 


Adulteration of Olive Oil. By A. Aupoynaup (Compt. rend., 101, 
752—753).—2 c.c. of oil is placed in a tube 150 mm. long and 15 mm. 
diameter, graduated in c.c., mixed with 01 gram of powdered 
potassium dichromate, agitated for a short time, then mixed with 
sufficient nitrosulphuric acid to increase the volume to 4 c.c., and 
ayain agitated. The liquid becomes brownish-red, and after the lapse 
of two minutes sufficient ether is added to increase the volume to 
5 c.c., and the liquids are mixed by agitation. The liquid if left at 
rest tends to separate into two layers, but in a few minutes there is 
rapid effervescence, nitrogen oxides are given off, and the oil swims 
on the surface of the liquid with a peculiar colour. 

With pure olive oil, the colour of the upper layer is green; but 
with any oil containing not less than 5 per cent. of oil of sesame, 
earth-nut, cotton-seed, or poppy, the colour varies from yellowish- 
green to yellow, or even reddish-yellow. The colour is more easily 
observed if 4—-5 c.c. of water is added. C. H. B. 


Reagent for Alkaloids. By A. Lucuini (Arch. Pharm. [3], 23, 
684).—The author suggests the use of a solution of potassium dichro- 
mate in concentrated sulphuric acid. He has compared it with 
Wenzell’s solution with satisfactory results; the latter solution, as is 
known, consists of potassium permanganate dissolved in 200 parts of 
sulphuric acid. The two solutions together render unnecessary the 
use of the so-called general reagents for alkaloids. 1—2 drops of the 
reagent are added to 1 c.c. of the alkaloid or glucoside solution, and 
observations are finished after 24 hours. J. T. 


Examination of Commercial Quinine Sulphate. By W. 
Koppescuaar (Zeit. anal. Chem., 24, 362—376).—The examination 
of commercial quinine sulphate is confined to the determination of 
the amounts of quinine and cinchonidine, as unless the sample has 
been adulterated, no other alkaloids should be present. The method 
of separation of these alkaloids by means of ether is practically worth- 
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less, as cinchonidine forms a compound alkaloid with quinine, which 
is readily soluble in ether. In practised hands, the herapathite 
method yields very good results; but the most accurate method of 
determination is by a modification of Oudeman’s process (Annalen, 
182, 67); the alkaloids are converted into their tartrates, dried at 
125—130°, and the specific rotatory power of the anhydrous salts 
determined. By using the anhydrous instead of the crystallised salt, 
errors are avoided due to variation in the amount of water of crys- 
tallisation present occurring from the formation of salts of a double 
alkaloid. The percentage of quinine and cinchonine present may 
then be calculated by the formula 220°07x + 137°67 (100 — 2) = 
100 [a]p, in which 220-07 and 137°67 are the respective specific rota- 
tory powers of anhydrous quinine and cinchonidine tartrates. 
Cinchonidine sulphate and quinine cinchonidine sulphate crystallise 
with 6 mols. H,O, whilst quinine sulphate seems to crystallise with 
8 mols. H,O; the contradictory determinations of the water of crys- 
tallisation present in quinine sulphate, are probably due to the 
samples being indefinite mixtures of these salts. The author strongly 
recommends the introduction of acid quinine sulphate into commerce, 
as this sulphate may be readily purified from cinchonidine by ~_— 


tallisation. 


Detection of Colouring Matters in Wine and Confectionery. 
By F. Srronmer (Bied. Centr., 1885, 648).—To detect oxyazo-colour- 
ing matters, a sample of the liquid or an alcoholic extract of the solid 


is evaporated to one-half, so that nearly all the alcohol is dispersed. 
Pure wool is then boiled for 10 to 20 minutes in the liquid ; the 
results will be as follows:—Ponceau R, dark-red; Ponceau RR, light- 
red; Bordeaux B, bluish Bordeaux red; Bordeaux R, reddish Bor- 
deaux red ; Crocein scarlet, violet-red ; Bieberich scarlet, violet-red. 
If the dyed wool is dried and then moistened with concentrated sul- 
phuric acid, the first two will be fiery-red, the next three deep 
indigo-blue, whilst the last will assume a dark-green colour. Pure 
red wine dyes wool a dirty brownish-red, which, under the influence of 
the acid, is changed to a dirty brown. E. W. P. 


An Albumin Reaction. By D. Axenrexp (Arch. Pharm. [3], 23, 
715).—Many organic substances reduce gold chloride with the pro- 
duction of bluish, violet, or brown precipitates of gold; albumin, 
however, behaves differently in a solution acidified with formic acid. 
If to such a solution, some drops of a solution of gold chloride 
(1: 1000) are added, gas bubbles appear on the walls of the vessel, 
the solution becomes rose-red; on further addition, purple-red, then 
bluish, and finally dark-blue; whilst on still further addition a blue 
flocculent precipitate appears, and the supernatant fluid becomes 
colourless. 1 gram of albumin solution containing 1 part per million 
with one drop of formic acid, gives with one drop of gold chloride 
solution a rose-red colour, with two drops a clear red, and with a 
third drop a blue colour. All albuminous compounds give these 
reactions. Gum solution gives a beautiful purple-red colour, but this 
becomes a splendid orange-yellow on adding potash or soda. The 
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presence of other substances such as sodium chloride, uric acid, urea, 
and grape-sugar does not interfere with the reaction, but more acid 
and more gold solution are required. ? 4 


Formation of Iodohsemin as a Method for Detecting Blood 
Stains. By Burauint (Arch. Pharm. [3], 23, 682).—The author 
prefers the formation of iodohemin to Teichmann’s method. The 
blood, or the aqueous extract of blood stains, is treated with a drop of 
iodine tincture and very little acetic acid, a drop of the liquid is"placed 
on a slide, and whilst this is repeatedly passed through a flame 8—10 
drops of acetic acid are gradually added. In this way, crystals of 
iodohemin can be obtained with absolute certainty in 1—2 minutes. 

J. T. 


Technical Chemistry. 


Preparation of Hydrogen. By F. Hemperr and Henry (Compt. 
rend., 101, 797).—Superheated steam is projected in fine jets on 
incandescent coke, and the mixture of equal volumes of hydrogen and 
carbonic oxide which is thus obtained is led into a second retort con- 
taining some refractory material so arranged that the gases pass over 
a very large heated surface. Steam heated to the point of dissocia- 
tion is driven into this second retort, and the steam and carbonic 
oxide react on one another with production of carbonic anhydride and 
hydrogen, decomposition being facilitated by contact with the large 
extent of heated surface. 

About 3200 cubic metres of hydrogen are obtained per ton of coke, 
and the cost is about 0°015 franc per cubic metre. C. H. B. 


Apparatus for the Preparation of Carbonic Anhydride. 
(Dingl. polyt. J., 258, 181—182.)—A description of apparatus for 
preparing carbonic anhydride for technical purposes. 


Action of Chlorates on Metallic Evaporating Pans. By G. 
Lunes (J. Soc, Chem. Ind., 4, 32),—In order to determine the 
action of chlorate liquors on boiling-down pans, short pieces of cast- 
iron, wrought-iron, and lead tubing were separately immersed for seven 
hours in boiling solutions (I) of pure potassium chlorate containing 
6°03 per cent. by weight, (II) of potassium chlorate containing 25 per 
cent., and (III) of calcium chlorate and calcium chloride obtained as 
usual by passing chlorine through milk of lime, and boiling to expel 
free chlorine and hypochiorite. The following results reduced to 
i square metre of surface were obtained :— 
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Cast -iron. Wrought-iron. Lead. 


- | II. | III.} I. | n1.| III. | I. | II. | III. 


grms. grms.| grms. grms. grms. grms. grms.| grms. grms. 
Metal oxidised... ..../11°25 24°59 85°00[20°1044°90) 95 -00,64 °30/151 -12 437-70 
KCIO; decomposed . . . |12°26 26°90 92 —.- ba pubs “76 aie 86°31 ~ 


| 


Since the quantity of chlorate destroyed is not essentially less in the 
case of lead than in that of iron, but the loss of metal dissolved is 
much greater with lead than with iron, boiling-down pans made of 
iron are preferable to leaden ones. There appears to be no essential 
difference between cast and wrought iron. D. B. 


Rosolene. By E. Sexrant (Compt. rend., 101, 953—955).—Roso- 
lene or retinole, obtained in the distillation of colophony, boils at 280°, 
and is a heavy, dark-brown or dark-green oil with a strong tarry 
odour. It can be purified by redistillation with an equal volume of a 
dilute solution of an alkali, and subsequent treatment with litharge. 

Rosolene closely resembles oil of poppy or sweet almond. It has a 
pale-yellow colour with a feeble violet fluorescence, a slight taste, 
and practically no odour. When taken internally, it acts simply as a 
mild purgative. Rosolene is insoluble in water or alcohol, but dis- 
solves in ether, essential oils, and carbon bisulphide, and is miscible 
with fixed oils in all proportions. It does not saponify or oxidise 
and become rancid, and it has always a neutral reaction; sp. gr. 
0°950. 

Rosolene consists mainly of retinolene, C;,Hjs., together with small 
quantities of terebene, colophene, altered resin, cresol, phenol, and 
their homologues. It combines the unguent properties of oils, fats, 
vaseline, &c., with considerable antiseptic power, and has also the 


advantage of not oxidising when exposed to air; it is a valuable 
cicatrix. C. H. B. 


Power of Certain Salts to Decompose Tribasic Calcium Sac- 
charate. By P. Decungr (Chem. Centr., 1885, 605).—The author 
has on a former occasion expressed the opinion that a portion of the 
loss of sugar in the separation as lime saccharate is due to the 
decomposition of this compound by salts of the alkali metals. Experi- 
ments with sodium butyrate, potassium sulphate, potassium oxalate, 


and citrate, show that these compounds have no such action. 
P. P. B. 


Fermentation of Bread. By A. Girarp (Compt. rend., 101, 601 
—603).—The author has examined the gas contained in dough at 
various stages of preparation, and finds that it consists mainly of 
carbonic anhydride mixed with the air originally contained in the 
flour. In some cases, part of the oxygen has been absorbed, most 
mage in consequence of the secondary formation of acetic acid. 

hen the dough is distilled with water, the distillate contains alcohol 
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in quantity amounting to 3°15 c.c., or 2°5 gram, per kilo. of paste. 
The same results were obtained whether the dough was mixed with 
leaven or with yeast, and it is evident therefore that what is termed 
the “ rising” of the dough is the result of alcoholic fermentation. 


C. H. B. 


Formation of Basic Salts in the Saponification of Fats and 
Oils. By M. Decuan and T. Mazen (Pharm. J. Trans. [3], 15, 1025 
—1027).—Experiments are described which show that a soap will 
combine with more alkali than is required by the fatty acids present 
to form normal salts. The experiments prove that these fatty acids 
combine with varying proportions of alkalis, and from certain theo- 
retical considerations, the authors conclude that basic salts are formed. 
This fact would go far to explain the great variations which soaps 
show in the amount of alkali they contain ; and as these basic salts 
would be decomposed by water, producing free alkali and salts of the 
fatty acids, their presence in a soap would elucidate the liberation of 
free alkali when alcoholic solutions of some soaps are treated with 
water. 

Moreover, the soaps containing the largest excess of combined 
alkali above that required to form the uormal salts, have the strongest 
detergent powers, whilst those containing more normal proportions 
of fats and alkali have low cleansing properties, but are well suited for 
fulling or milling purposes. These facts are of great importance, as 
liberation of alkali during the dyeing of both silk aud wool is very 


injurious. In the analysis of ten samples of hard and two of soft soap, 
the extreme variations per cent. of the alkalinity in relation to the 
acidity assumed to be oleie were as follows :— 


Combined 
alkali. 


Free alkali. 


Combined 
alkali in 
excess. 


Total 
excess of 
alkali. 


68-0—24°8 
65 -0O—41°0 


9°3—6°45 
11°1—9°4 


3°17—0 ‘03 
2°60—0°31 


4°16—0° 26 
4°01—0°61 


D. A. L. 
Preparation of Canarine.. By H. O. Mitter (Dingl. polyt. J., 257, 


431).—This substance is prepared in the following manner :—3 kilos. 
of potassium thiocyanate dissolved in 6 litres of hot water, are treated 
with 300 grams of potassium chlorate and 2°4 kilos. of hydrochloric 
acid. After the reaction is ended, the mass is cooled, the remaining 
1:2 kilos. of potassium chlorate and 3°6 kilos. of hydrochloric acid are 
then added gradually. The orange precipitate thus obtained is 
washed with hot water, pressed, and dried. It is then purified by 
solution in potash, filtration, and addition of alcohol to the filtrate, 
when the potassium compound is thrown down in the form of a 
reddish-orange crystalline precipitate. This is collected on a filter, 
washed, pressed, and dried. It is now dissolved in water, and the 
solution treated with hydrochloric acid, a brown precipitate of 


TECHNICAL CHEMISTRY. 187 


canarine being obtained, which is filtered off, washed, and dried. 
Canarine, C.N,O.H.S;, is insoluble in water, alcohol, and acids. It 
dissolves in concentrated sulphuric acid with evolution of sulphurous 
anhydride, and decomposes alkaline carbonates and earths, forming 
salts of the formula C,N,O,M.H,S;, whose aqueous solutions impart 
to cotton-colours varying from orange to maize-yellow, and resisting 
the action of light and extreme soaping. D. B. 


Preparation of a Brown Azo-dye. (Dingl. polyt. J., 25'7, 435). 
—According to a process patented by P. Monnett and Co., a brown 
dye is obtained by the action of metaphenyleuediamine on diazotised 
phenylenediamine. D. B. 


Producing Sulpho-colouring Matters by Electrolysis. By 
Ewer and Pick (Dingl. polyt. J., 258, 42).—When two plates 
of platinum are immersed in a solution of paramidodimethyl- 
aniline in dilute sulphuric acid, and the solution is saturated with 
hydrogen sulphide, the liquid round the positive plate (anode) 
assumes a blue colour, whilst hydrogen is liberated at the cathode. 
The blue colour soon disappears, amd a grey film is deposited on the 
plate. When this coating is removed, the blue colour is again 
developed, so that if the plate is kept clean by constant brushing, a 
point is soon reached at which the whole of the hydrogen sulphide 
disappears from the solution, and the latter assumes a permanent 
blue colour. The solution at this stage consists mainly of methylene- 
white. As the electrolytic operation proceeds, the colour of the solu- 
tion becomes deeper and deeper, until the conversion is —. 

New Blue for Printing. By E. Utteica (Dingl. polyt. J., 257, 
379).—Indulines have recently been brought into commerce in the 
form of a paste by the Farbwerke, vormals Meister Lucius und Briining. 
When fixed with tannin, these dyes resist the action of light and soap 
better than the other basic colour derivatives. On decomposing the 
tannate formed on the fibre by prolonged boiling with caustic soda, 
the colour remains unaltered. The goods may then be boiled in com- 
paratively strong mineral acids without detriment to the dye. This 
treatment appears to add brightness to the colour, from which it is 
inferred that salts of mineral acids give better results than tannates. 
Finding that the solubility in alcohol could not be applied to the 
fixing of this dye, a substance was sought for which would act as a 
solvent during the dyeing process, and thus effect the combination of 
the colour with tannin. Acetic acid, although at first used, was soon 
abandoned owing to its great volatility. Lactic acid gave better 
results, the high price, however, prevented its general application. 
Brandt then found that ethyl- or methyl-tartaric acid could be 
employed with advantage as a substitnte for acetic acid. These 


acids are prepared on a commercial scale by Goldenberg, Geramont, 
and Co. 


Bleaching Vegetable Fibres. By J. B. Tuompson and J. P. Rick- 
MANN (Dingl. polyt. J., 25'7, 484).—It is proposed to treat vegetable 
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fibres with aluminium hydroxide and sodium carbonate, or kaolin and 
caustic soda. After five to six hours’ digestion at a boiling tempera- 
ture, the goods are rinsed and bleached with chloride of lime, in 
conjunction with carbonic anhydride. D. B. 


Bleaching Vegetable Substances with Chloride of Lime. By 
G. Lunee (Dingl. polyt. J., 25'7, 387).—In order to augment the 
action of solutions of bleaching powder the author recommends the 
addition of small quantities of acetic or formic acid. In the case of 
acetic acid, hypochlorous acid and calcium acetate are first produced. 
In the bleaching process, the former gives up its oxygen, forming 
hydrochloric acid, which simultaneously acts on the calcium acetate, 
calcium chloride being obtained and acetic acid liberated. The latter 
is then allowed to act on fresh portions of bleaching powder. 

D. B. 

Bleaching and Dyeing Bone and Ivory. By R. Kayser 
(Dingl. polyt. J., 257, 436).—The bleaching is effected by means of 
hydrogen peroxide. The goods to be treated are cleaned with 
benzene or ether, and placed in a bath of equal parts of hydrogen 
peroxide and water. The dyeing is carried out in the following 
manner. Having cleaned the goods as before, they are immersed in 
a solution containing 10 grams of hydrochloric acid in 1 litre of water 
for two minutes, after which they are taken out and washed. For 
red, 10 grams of magenta or rubine are dissolved in 3 litres of water, 
and treated with 100 grams of acetic acid. The goods are then 
placed into this solution at a temperature of 50°. After half-an-hour’s 
digestion they are taken out and washed, and dried at a gentle heat. 
The following solutions may be used under similar conditions :—-For 
red: 5 grams of eosin, erythrosin, eosin-scarlet, phloxine, “ rose 
Bengale,” or ‘‘ erythrine” dissolved in 1 litre of water and treated 
with 2 grams of tartaric acid. For violet: 5 grams methyl-violet 
or dahlia, dissolved in 1] litre of water and 3 grams of tartaric acid. 
For blue: two grams of methylene-blue or navy-blue. For green: 
3 grams of new Victoria green or brilliant green, dissolved in two 
litres of water and 100 grams acetic acid. For yellow: 8 grams of 
naphthol-yellow S., or fast yellow, dissolved in 2 litres of water and 
300 grams of acetic acid. For black: 30 grams of soluble nigrosin 
dissolved in 2 litres of water and treated with 300 grams of acetic 
acid. D. B. 


Improved Gum Solution. (Chem. Centr., 1885, 418.)—Two 
grams of crystallised aluminium sulphate dissolved in 2U grams water 
is added to 250 grams strong gum arabic solution (2 grams in 
5 grams water). Ordinary solutions of gum arabic, however concen- 
trated, fail in their adhesive power in many cases, such as the joining 
together of wood, glass, or porcelain; prepared, however, according 
to the above receipt, the solution meets all requirements. 

J. K. C. 


General and Physical Chemistry. 


Absorption-spectrum of Oxygen. By N. Ecororr (Compt. 
rend., 101, 1143—1145).—The author gives a summary of previous 
observations on the absorption-spectrum of the terrestrial atmosphere 
and of oxygen, and reports the results of some recent experiments. 

The absorption-spectrum of a layer of the atmosphere 3 kilos. in 
breadth, observed at St. Petersburg, showed the groups A, a, and B, 
but the group a was absent. The absorption-spectrum of a column 
of oxygen 60 metres in length, under a pressure of 6 atmos., showed 
distinctly the group A and the preliminary line and the seven doublets 
of the group B. It is evident therefore that all the lines in the groups 
A, B, and a in the absorption-spectrum of the terrestrial atmosphere 


are due to oxygen. H. B. 


Band-spectrum of Nitrogen. By H. Des.anpres (Compt. rend., 
101, 1256—1260).—The band-spectrum of nitrogen consists of three 
distinct groups. The first, which is entirely visible, extends from 
47000 to about 45000; the second, which is partly visible and partly 
in the ultra-violet, extends from about (45000 to (2800, whilst the third 
is wholly in the ultra-violet, and extends from \3000 to 42000. The 
second group is the most intense, and those bands of it which are 


visible are almost equal in intensity, but in the ultra-violet portion 
some are very intense whilst others are very weak. The two strongest 
bands in this group at 3579 and 3372 are characteristic of nitrogen, 
and can often be seen when all the other bands are invisible. The 
third group is less intense than the second, but has the same general 
appearance and shows the same succession of maxima and minima; 
it contains two very strong bands at 2480 and 2371 respectively. 

If the nitrogen is perfectly free from oxygen, and the gas and the 
vacuum tube are completely dried by means of sodium, the third 
group of bands entirely disappears. It follows therefore that this 
group is due to an oxide of nitrogen. At the same time the first 
group showed no appreciable alteration, whilst the second group was 
distinctly stronger. The tube was not entirely free from hydrogen. 
If oxygen was allowed to enter the tube and was dried by means of 
sodium, the three groups were observed with their normal intensities. 
The second group is probably due to a compound of nitrogen and 
hydrogen (ammonia), whilst the first group seems to be due to nitrogen 
alone, or to some other compound of nitrogen and hydrogen. 


C. H. B. 
Relation between the Absorption and the Phosphorescence 
of Uranium Compounds. By H. BrcquereL (Compt. rend., 101, 
1252—1256).—The majority of the uranic compounds are phospho- 
rescent, and the emitted light gives a spectrum which consists of 
seven or eight bands or groups of bands regularly distributed between 
C and F, the position and appearance of the bauds depending on the 
VOL. L. 0 
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particular compound. The same compounds gave an abrorption- 
spectrum of bands or groups of bands, which in position and appearance 
do not coincide with, but seem to be a repetition of, the spectrum of 
phosphorescence. The wave-lengths of all the bands in each spectrum 
are connected by the following law: the inverse differences of the 
wave-lengths, or the difference in the number of vibrations in unit 
time, is sensibly constant in passing from one group to another, and 
the value of this difference varies but slightly for the different uranic 
compounds. LKach absorption-band corresponds with a group of 
radiations which excite phosphorescence, and the corresponding band 
in the spectrum of phosphorescence is of lower refrangibility. There 
are however always one or two bands common to both spectra, showing 
that in these regions the phosphorescent substance emits waves of the 
same length as those by which it was excited. The less refrangible 
portion of the absorption-spectrum of uranium compounds seems to 
terminate between F and 6. 

Uranous compounds show no appreciable phosphorescence, but give 
a remarkable discontinuous spectrum extending from F to a consider- 
able distance into the infra-red. The spectra given by the solid salts 
are different from those of their aqueous solutions. The absorption- 
bands of the uranous compounds follow with remarkable regularity 
the law of distribution of bands in the spectrum of phosphorescence 
of the uranic compounds, but without having the same relative 
intensities. C. H. B. 


Spectroscope for Furnaces and for the Bessemer Process. 
By C. V. Zencer (Compt. rend., 101, 1005).—Description of the 
arrangement of spectroscopic apparatus for the study of flames from 
various processes. 


Electromotive Force of the Currents yielded by Metallic 
Couples in Simple Saline Solutions. By B. ©. Damien (Ann. 
Ohim. Phys. [6], 6, 289—313).—From a large number of determina- 
tions of the E.M.F. of the currents yielded by zinc-copper and lead- 
platinum couples in various simple saline solutions, the author finds 
that the E.M.F. as a rule decreases with the time the couple is 
immersed. In the case, however, of the zinc-copper couple in solutions 
of the chlorides, the E.M.F. at first slowly increases. The E.M.F. of 
the current yielded by a zinc-copper couple in a solution of magnesium 
sulphate is very constant, scarcely varying 0°017 volt during 
12 months, and is not appreciably affected by changes either of the 
strength of the solution or of temperature. By introducing an 
exterior. resistance of 20,000 ohms, the current becomes practically 
invariable, even when the couple is kept in circuit; the author 
proposes to employ this couple for the generation of currents of 
standard strength. The zinc-copper couple yields currents whose 
E.M.F. is almost identical for members of any class of salts containing 
a given acid, but varies greatly with a change of acids; amalgamation 
of the zinc slightly increases the E.M.F. at first, but it decreases more 
rapidly than is the case when unamalgamated zinc is employed. 
The current obtained from a platinum and amalgamated zinc couple 


tion- 
rance 
1m of 
trum 
f the 
unit 
, and 
ranic 
p of 
band 
“here 
wing 
f the 
gible 
os to 


give 
sider- 
salts 
tion- 
arity 
ence 
ative 


B. 


cess. 
the 
from 


allic 
Ann. 
nina- 
lead- 
finds 
yle is 
itions 
F. of 
sium 
uring 
f the 
ig an 
ically 
uthor 
ts of 
v hose 
ining 
ation 
more 
oyed. 
ouple 


GENERAL AND PHYSICAL CHEMISTRY. 191 


in dilute sulpharic acid has its maximum E.M.F. when its solution 
contains 30 per cent. of acid. A. P. 


Electrical Conductivity of Carbon Compounds. By A. 
Barto (Gazzetta, 15, 392—397, and 397—399, 400—403).—In these 
papers the general results are given of the examination of the electric 
conductivity of liquid carbon compounds, especially those containing 
nitrogen. To avoid the effects of polarisation, the determinations 
were made in U tubes, which were heated to a constant temperature. 
The amides and anilides and compounds derived from them by the 
substitution of hydrogen in the acid radicles by the halogens, give 
indications of conductivity, as also the amines, anilines, and the 
pyridine bases. The nitro-compounds are conductors, and the sub- 
stitution of hydrogen by the NO, group increases the conductivity. 
All liquid carbon compounds, whether in the pure state, or mixed or 
dissolved, show an increase of conductivity with rise of temperature, 
thus differing from metallic conductors. 

A remarkable exception to this generalisation is diethylamine, the 
conductivity of which decreases with the temperature. Thus experi- 
ments are quoted to show that the relative conductivities at 10° and 
56° are as 10°79: 44. The conductivity of propylamine, allylamine, 
and amylamine between 0° and 50° is invariable. 

In a former memoir, the author has shown that the electric con- 
ductivity of most solid carbon compounds diminishes very considerably 
at the immediate point of solidification, whilst in others this change, 
although still considerable, is more gradual. In this paper examples 
are given of the latter case, such as benzamide, phenol, and para- 
toluidine, and one, paranitrotoluene, of the former. Thus the rela- 
tive conductivities of this last substance, which melts at 54°, are at 
56° and at 50° in the ratio of 10:1 respectively. In conclusion, 
the author expresses his belief that the more regular gradation in 
the diminution of the conductivity is due not to retained traces of 
impurities, but to the actual nature or physical aggregation of the 
substances themselves. Vv. Y. 


Electrical Conductivity of Mixtures of Organic Com- 
pounds. By A. Barrou (Gazzetta, 15, 410—417).—The author has 
noticed that, although generally the electric conductivity of carbon 
compounds diminishes almost to zero at or about their points of 
solidification, yet certain mixtures and solutions of these compounds 
show an increase of conductivity at temperatures below that of the 
solidifying point, and a subsequent decrease to zero at a lower 
temperature. This phenomenon is not noticeable in mixtures of 
natural origin, such as the oils, wax, balsams, and resins, but only in 
artificially prepared mixtures and solutions, such as naphthalene with 
one of its derivatives, naphthalene or paraffin with phenol, phthalic or 
benzoic anhydride and the acids of the acetic series. 

In this paper, tables are given illustrating this phenomenon. As 
regards its explanation there are two possible cases to be considered, 


Ist, that of a mechanical mixture, such as paraffin in amyl alcohol 
02 
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or acetic acid; 2nd, that of the mutual solution of the two com- 
ponents, such as naphthalene in one of its derivatives. 

In the former case, the interdiffused liquid would have a constant 
conductivity independent of the temperature up to the point of its 
own solidification. A simple case of the latter is the solution of a 
small quantity of a conductor in an insulator ; such a material shows 
two points of solidification, the one near to that of the more abundant 
constituent, the other immediately below. Between these two points 
there is a sufficient amount of conducting liquid interposed between 
the solid particles, to admit of the passage of the current; but this 
gradually diminishes with decrease of temperature. This explanation 
is not however valid for compounds such as phenol and benzamide, 
which possess a certain amount of conductivity at temperatures far 


below that of their solidification. V. H. V. 


Heat of Combustion of Compounds of the Fatty Series. By 
Loveutning (Compt. rend., 101, 1061—1064). 


Heat of combustion. 


= 


“- gram. 1 gram-molecule. 

Paraldehyde 6160°4 cal. 813172'8 cal. 
Normal propionic acid 4957°8 ,, 3668772 ,, 
anhydride... 57468 ,, 7470840 ,, 
546858°4 ,, 


From these results it follows that— 


3C.H,O — C,H,.0; develops + 26827 cal. 
and C,H» 0; + H,0 — 2C;H,0, ” + 13330 ” 


The conversion of acetic anhydride into acetic acid develops 
13060 cal. 

The aldol employed in these experiments was burnt as soon after 
preparation as possible. From the results obtained, it follows that 
the conversion of 2 mols. aldehyde into aldol develops + 13142 cal. 
Aldol is isomeric with isobutyric acid, but they have a different 
chemical function, and the difference between their heats of com- 
bustion, 29079 cal., is much greater than the differences found in 
the case of isomerides of the same function. C. H. B. 


Heats of Combustion of Ethereal Salts of Fatty Acids. By 
LouauininE (Compt. rend., 101, 1154—1156). 


Heat of combustion. 


1 gram. 1 gram-molecule. 
Ethyl lactate 5559°4 656000°9 
Ethyl citrate 5288°0 14597080 
Ethyl butyrate 7338°4 8512544 
Ethyl isobutyrate 7290°7 845721°2 


From these results the heats of combustion of the acids have been 
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calculated according to Berthelot’s law, that the heat of combustion of 
the acid is equal to that uf the ethereal salt, minus the sum of the heat 
of combustion of the alcohol radicle and the product of the number of 
molecules of alcohol into 2000 cal. The heats of formation of the 
acids are the differences between their heats of combustion and the 
sum of the heats of combustion of their constituents. 


Heat of Heat of 
combustion. formation. 
1 gram-molecule. 1 gram-molecule. 


Lactic acid 329509 166451 
Citrie acid 480209 274991 
Butyric acid 524764 — 
Isobutyric acid...... 519221 —- 


The heat of combustion of normal propionic acid is 366877, and 
it follows that the replacement of H by OH with formation of lactic 
acid causes a diminution of 37368 cal. in the heat of combustion. 
The conversion of normal propyl alcohol into normal propyl glycol 
diminishes the heat of combustion by 49142 cal., and the correspond- 
ing value in the case of the iso-derivatives is 42014 cal. The conver- 
sion of normal propyl glycol into glycerol is accompanied by a decrease 
of 38716 cal. in the heat of combustion. 

The author’s value for the heat of combustion of normal butyric 
acid is considerably higher than that given by Favre and Silbermann 
(496940 cal.). The heats of combustion of the normal and iso- 


derivatives are practically identical. A direct determination of the 


heat of combustion of isobutyric acid gave the number 517796 cal. 
C. H. B. 


Do the Static and the Dynamic Methods of Measuring 
Vapour-tensions give Different Results? By G. W. A. KantBaum 
(Ber., 18, 3146—3153).—A reply to Ramsay and Young (compare 
this vol., p. 5). 


Alcohol and Mixtures of Alcohol with Water. By G. T. 
GerLacn (Zeit. anal. Chem., 24, 487—533).—The author reviews 
the principal investigations which have been made of the physical 
properties of alcohol and its mixtures with water. Following a 
suggestion of Ilges, he shows that the following expression serves to 
connect the composition, specific heat, and boiling point of an alcohol 
water mixture :— 


ax sx § + (100 — a)100° 
luuW 
where a is the percentage of alcohol, W the specific heat of the 
mixture, s and 8 the specific heat and boiling point of absolute 
alcohol: the expression does not appear to be a general one, as it 
does not hold good for mixtures of sulphuric acid and water. 
The following law appears, however, to connect the boiling point 
with the relative proportions in a mixture of two volatile substances, 
If to an invariable quantity of the constituent of higher boiling 


= boiling point of the mixture, 
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poiat varying quantities of the other constituent are added, the amount 
of the latter divided by the resulting depression of the boiling point 
gives a series of numbers having constant differences for equal incre- 
ments of the more volatile substance. Moreover, the difference between 
each of the numbers of this series, and the corresponding one obtained 
by using as divisor the whole difference between the boiling points of 
the two constituents, is sensibly constant for a wide range, although, 
naturally, as the proportion of either constituent approaches infinity, 
the difference must fall to zero. Alteration of pressure affects the 
amount of the differences, but not their constancy. Mixtures of 
alcohol with water, glycerol with water, sulphuric acid with waiter, 
and alcohol with ether are found to follow this law ; but it is obviously 
only applicable to mixtures whose boiling points lie between those of 
their constituents, and this is by no means always the case. 
M. J. S. 

The Law of Density Numbers. By J. A. Grosuans (Phil. Mag. 
[5], 20, 19—29 and 191—203; also Rec. Trav. Chim., 4, 236—262). 
—In these papers, the law of density numbers is enunciated and 
applied to 'the elements and their compounds in different states of 
physical aggregation, such as gases, liquids at their boiling points, 
and crystalline solids, whether hydrated, anhydrous, or in solution. 
Various relations are also indicated between these density numbers 
and the atomic weights, the specific gravities of solids and liquids, 
specific volumes, and the absolute boiling points. 

Briefly expressed the law is as follows :—‘ The specific gravities of 
substances are proportional to the density numbers.” 

Thus, to take a simple example in the case of two comparable 
compounds containing carbon, hydrogen, and oxygen only, of formule 
C,H,O, and CyHy0O,, let x and n’ be the sum of p, g, r, and p’, q', 7 
respectively, then if their specific gravities be d and d’, then— 


at 

dg xn 

These density numbers are simple integers; to each element is 

assigned only one such number, although two or more elements may 

have the same number. The following table contains some of the 
better ascertaimed numbers for the elements :-— 


Hi Lli2 B38 F 4 Mg5 Ca7 As8 Cr 9 Nill 

C1 Be2 N3 Na4 K 5 Se 8 Mn9 Coll 

O18 2 P3 Al 4 Fe 9 Cu ll 
Si 4 Br 9 Za ll 
Ce 4 


Sr 13 Sn 14 Agl6 Bal9 Hg 26 Pb 29 
Sb 13 Te 14 Cd 16 
I 4 Pt 16 


The various applications and relations alluded to above of these 
numbers will be discussed seriatim. 
(i.) Relation to Atumie Weights.—In some few cases, pairs of ele- 


= ka constant. 
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ments, whose atomic weights differ by a constant quantity, show a 
similar constant difference between their density numbers; in other 
cases these numbers show a periodic variation with the atomic weights 
analogous to that observed in other physical constants. 

(ii.) Application to Hydrated Crystalline Salts.—lf B represent the 
sum of the density numbers of the elements contained in the salt, d 
its specific gravity, then B/d=k, a constant for all salts with similar 
formule, and containing the same number of molecules of water of 
crystallisation. Thus, referring to the above table, it is seen that for 
the salt CaCl,,6H,O, B= 7+2 x 4+6 x 3= 33,d = 1°654, B/d =k 
= 19°95, and this constant holds good for other hexahydrated metallic 
chlorides, as also for the hexahydrated nitrates of nickel and zinc. 
So also for the double sulphates and selenates of ammonium and the 
metals of the magnesium series, the values for k are 28°7 and 29°5 
respectively, which become 23°5 and 24 when the ammonium is 
replaced by potassium. In a series of tables, similar results are given 
for simple hydrated sulphates, the double silico-, stanno-, and zircono- 
fluorides, and the platino- and palladio-chlorides. 

(iii.) Relation to Absolute Boiling Points and Vapour-densities at that 
Point.—If the boiling point of a compound be s° and D, the vapour- 
density at that point under standard conditions of pressure, then 
' = 273 + s°; with these factors the laws of Avogadro and Gay-Lussac 
may be expressed thus: > = [ x - in which M and M’ are the 

8 
molecular weights of the two compared compounds. But from the 
B 


. D,; _— TB om Ld 
law of density numbers D.~ 3B’ hence a= k a constant, or if the 


compound contain carbon, hydrogen, and oxygen only, then 


TxX* oe 


in which n is the sum of the number of atoms (cf. supra). Thus, in 
oer 100)3 nat ite 
constant equally holds good for other compounds derived from water 
by the replacement of hydrogen by hydrocarbon and acidic groupings, 
and containing 10 atoms of hydrogen. Similarly other series of 
compounds, isoleogous as regards the numbers of hydrogen-atoms 
contained therein, have similar constants. 

(iv.) Relation between the Values of the Constant T x n/M.—(i.) These 
constants form a series of algebraic numbers; (ii) in an homologous 
series the constants increase with increase of molecular weight; 
(iii) corresponding members of different homologous series, such as 
the ethers, ethereal salts of the acetic and oxalic acid series, and 
benzene, have the same constant. The numbers forming these series 
can be calculated according to the empirical formula T x n/M = 
27°8./m, whilst in other cases the formula becomes T x n/M = 
28'7./m + y, in which y is some small integer, whilst m represents 
the number of CH, groupings contained in the compound plus 1. 
Thus, the value for m for ethyl ether, C,H,O, is 4 + 1 = 5; for 
benzene, C,H,, is 3 + 1 = 4; for hexane, C,H, = 7. 

(v.) Determination of Absolute Boiling Points.—It is obvious from 


the case of water, this constant equals 62°2 = 
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the above that if the values for m or m + y be known for any series 
of compounds, then the absolute or actual boiling points can be 


calculated according to the formula T = 273 + s == 27°8./M. Thus, 


to take the example of benzene, T = 278 + s = = x 27-8./4 or 


s = 88°4 (85 observed). The degree of accordance between the 
calculated and observed boiling points is illustrated by the following 
table, which is selected out of many given in the original papers. 
Boiling point Boiling point 
Compound. calculated. observed. 
Naphthylamine, C,H,N...... 298°5° 300° 
Phenylamine, C,H,N 184°1 184 
Nitronaphthalene, C,,H,0.N ee 305°4 304 
Nitrobenzene, C;sH,NO,...... 2049 205 
Methyl naphthylether,C,,H,»O 255°3 258 
Methyl phenyl ether, C;H,O.. 146°6 152 
Dipheny]l, Cy2Hio 240—243 


Conversely from the observed boiling points the values for 2 in the 
above formula can be determined, as also the density numbers of 
other elements ; tables are given illustrative of this point. 

Relation to Specific Volumes.—As the specific volume of a liquid at 


its boiling point s° is expressed by the formula v =, in applying 


the law of density numbers to these volumes, the constant vn/M 
analogous to Tn/M is obtained. From the data of Kopp, Pierre, and 
others the values for the constants in some few series are calculated, 
although the data are at present too few to admit of any discussion on 
the relations between the constants. 

In conclusion, particular cases are discussed of certain isomeric 
substances, such as the crotonic acids, C,H,O., and compounds of the 
same or nearly equal molecular weight, and for which the value for 
n or B is the same, but whose boiling point and specific volumes are 
widely different, such as bromine and iodine monochloride, sulphur 
dichloride, 8,Cl,, and sulphur oxychloride, SO,Cl,. In such cases it is 
observed that the values for x differ to an equal degree from some 
simple integer; thus this law points to a previously observed but 
incompletely understood disturbing influence. V. HL VY. 


Numerical Laws of Chemical Equilibrium. By H. Le 
Cuareier (Compt. rend., 101, 1005—1008).—A preliminary inves- 
tigation of a general equation representing chemical change, in which 
the magnitude of the change is expressed as a function of the con- 
centration (that is, the quantity of the reacting substances in unit 
volume), the temperature, and the electrical conditions. In gaseous 
systems, the coefticient of the proportional variation in the conden- 
sation of each substance taking part in the reaction, is equal to the 
mechanical energy gained by the system during an infinitely small 
transformation as a result of the disappearance of the particular 
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substance. The coefficient relative to the temperature is equal to the 
calorific energy gained under the same conditions. 

The same formula should apply also to liquid systems, but the 
determination of the coefficients presents much greater difficulties. 

C. H. B. 

Cryoscopy as a means of Determining Molecular Weights. 
By F. M. Raoutt (Compt. rend., 101, 1056—1058).—The author’s 
experiments have shown that the molecular reduction of the freezing 
point of one and the same solvent is practically constant for all sub- 
stances belonging to the same type. Conversely, if the mean co- 
efficient of reduction for several types are known, a determination of 
the coefficients of reduction of a given substance will serve to indicate 
which of two alternative molecular weights is correct. 

Amongst organic compounds, if water is the solvent, and the sub- 
stance is neither a true salt nor an ammonium, the molecular weight 


M is given by the formula M = = where A is the observed coefficient 


of reduction; if acetic acid is the solvent, the forniula becomes 
M= ae if benzene is the solvent and the compound is neither an 


49 


alcohol, nor a phenol, nor an acid, the formula is M = = The same 


formule hold good for anhydrous inorganic chlorides, such as AsCl,, 
PCl;, &c., which are soluble in benzene or acetic acid. The molecular 
weights of acids, bases, and salts can be determined in a similar 
manner, the proper constant being introduced into the formula in 
each case. 

The same method serves to determine the basicity of an acid. If 
E is the weight of a normal alkaline salt which contains one equiva- 
lent of metal, and A its coefficient of reduction of the freezing point 
of water, then A x E = 35 if the acid is monobasic, 20 if it is 
dibasic, and 15 if it is tribasic or tetrabasic. 

Similarly, the atomicity of a metal can be determined. If E repre- 
sents that weight of the nitrate which contains one equivalent of acid, 
then A X E = 35 if the metal of the nitrate is monatomic, 22°5 if it 
is diatomic, and A x E < 225 if it is polyatomic. The same 
formule hold good in the case of the chlorides. C. H. B. 


Physical Molecular Equivalents. By F. Gururte (Chem. News, 
52, 232—233).—Many instances are adduced illustrating combina- 
tions of matter in which the mass ratios, although definite and con- 
stant, are apparently unconnected with molecular mass ratios. Such, 
for example, are the cryohydrates: thus sodium chloride forms 
NaCl + 10H,O, but potassium sulphate cryohydrate is K,SO, + 
1142H,0, whilst potassium nitrate yields KNO, + 446H,0O. The 
sub-cryohydrates are, on the other hand, true molecular combinations. 
In alloys, when the metals are mixed in the proportions giving the 
lowest fusion points, they are never in atomic ratios; this also holds 
good with regard to the mass and molecular ratios of salt alloys. The 
varying solubility of salts in water of different temperatures is 
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referred to. Moreover, attention is drawn to the admixture of liquids 
with the production of heat, and subsequent contraction (chemical 
combination), or with cooling followed by a gain in volume (the 
antithesis of chemical combination) ; in the latter case, the maximum 
effect is produced at a certain molecular weight ratio (the ratio of 
maximum molecular repulsion), which, in the case of carbon bi- 
sulphide and chloroform, is 1 : 1, and in the case of carbon bisulphide 
and alcohol is 2: 1; such mixtures have abnormally high vapour- 
tensions. In a mixture of carbonic anhydride and hydrogen, the joint 
volume is measurably greater than the sum of the volumes of the two 
gases alone. D. A. L. 


Molecular Weights of Liquids and Solids (Evidence De. 
ducible from the Study of Salts). By S. U. Pickpnine (Chem. 
News, 52, 239—240, 251—253).—In this paper the author critivises 
the literature connected with the so-called molecular compounds such 
as hydrated salts, basic salts, double salts, and with the numerous 
experiments on hydration, dehydration, vapour-teasions, dilatation, 
boiling points and densities of solutions, and calorimetric experi- 
ments made with such compounds. After carefully considering and 
sifting the evidence deducible from all these, and from the numerous 
experiments made by the author himself, he concludes “ that, although 
in a few isolated cases the molecular weight would appear to be 
greater than the analytical results necessitate, still, in a vast majority 
of cases we have no grounds for multiplying these weights, and have, 
indeed, a considerable mass of evidence in favour of adhering to the 
simplest possible formule,” but admits that although the smallest 
particles may be simple chemically, there is no reason why they 
“‘may not agglomerate and act in unison as regards certain physical 
forces,” and hence “the molecule of the chemist is not necessarily 
identical with the molecule of the physicist.” (Compare Guthrie, 
preceding Abstract). D. A. L. 


Apparatus to Extract Solutions with Liquids. By G. Nev- 
MANN ( Ber., 18, 3061—3064).—An apparatus is described for extracting 
an aqueous solution with ether. Ether is boiled in a flask, from which 
the vapour passes nearly to the bottom of the vessel containing the 
liquid to be extracted ; when the ether which rises to the surface of the 
liquid reaches a certain height, it syphons itself back into the distilling- 
tilask. A second apparatus is also described. The author recommends 
the use of corks which have been brushed over with chromo-gelatin 
(prepared by adding 1 part of ammonium dichromate to a filtered 
solution of 4 parts of gelatin in 52 parts of boiling water), and then 
exposed to the light. Corks thus treated are attacked with difficulty 


by solvents. N. H. M. 
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Inorganic Chemistry 


Influence of Moisture on the Oxidation of Hydrogen. By 
W. Miitver-Erzpacu ( Ber., 18, 5239—3240).—The author has already 
shown (Ann. Phys. Chem., 136, 53) that ferric oxide requires a 
higher temperature for reduction in nearly dry hydrogen, than in 
moist hydrogen. When hematite is heated in sealed tubes with 
calcium chloride and hydrogen for 7, 17, and 37 hours respectively, 
vne-half, one-third, and one-eighth of the hydrogen remained. This 
is explained by the gradual decrease of the amount of moisture in the 
tube, and the consequent retarding of the reduction. N. H. M. 


Percentage of Oxygen in the Air. By U. Krevuster (DBied. 
Centr., 1885, 649—654).—Having passed in review the labours of 
others, and especially those of v. Jolly, and having made numerous 
analyses of the air himself, the author comes to the conclusion that 
the statement that the composition of the atmosphere is constant 
remains unshaken, or at least, that the variation is of the very smallest 


kind. E. W. P. 


Percentage of Sulphurous Anhydride in Aqueous Solutions 
of Various Specific Gravities and its Determination therein. 
By W. B. Gites and A. Scugarer (J. Suc. Chem. Ind., 4, 303—305). 
In a previous communication (ibid., 3, 197), the authors gave an 
account of an accurate and rapid method of estimating the percentage 
of sulphurous anhydride when in combination with bases. They 
found it necessary to add the sulphite to the iodine solution, and 
not the iodine to the sulphite; and instead of diluting with water 
down to the percentage of 0°05 per cent. of SQ,, as recommended by 
Bunsen, better results were obtained by placing the weighed solid or 
liquid substance into an excess of decinormal iodine solution without the 
use of water. In the present paper, it is shown that the same method 
gives accurate results when applied to the estimation of the anhydride 
itself. The amount of sulphurous anhydride in its solutions of 
varying specific gravities was then determined, and is compared in 
the accompanying’ table with the figures given by Gautier and 
Wagner. From a large number of experiments, the authors have 
deduced the following simple law of the ratio between any given per- 
centage of sulphurous anhydride in an aqueous solution at 15°4° and 
760 mm. and its sp. gr. “The percentage of SO, multiplied by 5 
gives the sp. gr. of the solution over and above 1000.” 
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Percentage of SO, in Solutions of various Specific Gravities. 


Giles and Schearer. Gautier and Wagner. 
ee ~~ s, _ ese — 
Sp. gr. at 15°5°. SO,. Sp. gr. 
10051 0°99 10028 
10102 2°05 10056 
10148 2°87 10113 
10204 4°04 10221 
1:0252 4°99 1 0275 
1:0297 5°89 1°0328 
10353 701 10397 
10399 8-08 10426 
10438 §°68 10474 
10492 9°80 10520 
10541 10°75 — 


SPOOID I Sts 


— 


D. B. 


Preparation of Nitric Oxide. By H. Karmmerer (Ber., 18, 
3064—3066).—A Woulff’s bottle, fitted with a funnel and delivery 
tube, is filled loosely with strips of copper, and then one-third with a 
cold saturated solution of sodium nitrate. Strong sulphuric is added 
more or less quickly according to the amount of gas required. The 
evolution of gas is very regular, and may be kept up for hours. 

N. H. M. 

Action of Hydrogen Phosphide on Solutions of Metallic 
Salts. By P. Kutiscn (Annalen, 231, 327, and Chem. Centr., 1885, 
805—806).—The author’s results disagree in general with Winkler’s 
investigations (Ann. Phys. Chem., 111, 443). Hydrogen phosphide 
when passed through solutions of salts of the light metals, remains 
unchanged; the white precipitate, formed in some cases, consists 
simply of finely divided phosphorus carried over mechanically. 
Winkler’s assumption that hydrogen phosphide does not reduce 
ammonium molybdate is incorrect, for although solutions of that 
salt free from acid are scarcely affected by the gas, yet free 
molybdic acid, especially when warmed, is reduced with formation 
of the intense blue compound of molybdic acid with molybdenum 
oxide; this reaction serves for the detection of traces of the gas. 
Solutions of salts of the heavy metals when treated with the gas 
undergo partial or total reduction, or a phosphide is formed ; 
generally both reactions go on together, as in the case of copper 
sulphate, silver, cobalt, and nickel salts. Lead and cadmium salts 
furnish precipitates containing excess of metal, which cannot be 
separated from the phosphide; these mixed precipitates show a 
marked tendency to deposit in a mirror-like form. The properties 
of the phosphides obtained differ very much; when treated with 
strong acids they are decomposed, and, with the exception of 
cadmium phosphide, yield non-spontaneously inflammable gas. Asa 
rule the action of the hydrogen phosphide is very slow. o 

H. P. W. 


Hypophosphoric Acid. By A. Jory (Compt. rend., 101, 1058— 
1051 and 1148—1151).—Phosphorus partly immersed in water is 
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allowed to oxidise slowly in a confined space of air at the ordinary 
temperature, the acid liquid heated to boiling, mixed with sodium 
carbonate until neutral to methyl-orange, concentrated and allowed to 
cool. The salt which separates is washed with cold water and recrys- 
tallised from boiling water, when it forms large crystals identical with 
those of sodium hypophosphate, Na,H,P.0, + 6H,O, described by 
Salzer. It loses 6H.O at 110°, and at a red heat is converted into 
sodium metaphosphate with evolution of hydrogen. Its solution gives 
with silver nitrate a white precipitate, which dissolves in warm dilute 
acid, from which Ag,P-,O, crystallises on cooling. 

Hypophosphoric acid resembles phosphoric and phosphorous acids in 
its behaviour towards methyl-orange and phenolphthalein, but differs 
from them in that it shows an intermediate state of saturation corre- 
sponding with the formation of a sesquisalt. 

When a solution of monosodium hypophosphate is mixed with a 
solution of an equivalent quantity of barium chloride, a gelatinous 
precipitate is formed, and the solution, which was previously neutral 
to Orange No. 3, becomes avid to this indicator. Titration with stan- 
dard alkali shows that half an equivalent of acid is liberated, and the 
precipitate is therefore dibarium hypophosphate. If the precipitate 
is left in contact with the liquid, it is gradually converted into crystals 
of monobarium hypophosphate—the conversion being accelerated by 
agitation and by heating to 50° or 60°. If the original solutions are 
mixed at 100°, the gelatinous precipitate almost immediately changes 
into a granular precipitate of the same composition, which is only very 
slowly attacked by the liberated acid. Monobarium hypophosphate is 
almost insoluble in water. It loses 2H,O (10°8 per cent.) at 140°, and 
at a somewhat higher temperature gives off hydrogen which burns 
with a green flame. This salt can also be obtained in the following 
manner. A portion of the aqueous solution of the products of the 
slow combustion of phosphorus is titrated and the remainder is heated 
to boiling and mixed with sufficient barium carbonate to neutralise 
one-fourth of the total acid. When the liquid is allowed to cool 
monobarium hypophosphate crystallises out and is purified by washing 
with cold water until the washings no longer reduce silver nitrate, and 
is then recrystallised from very dilute boiling nitric acid. 

In order to prepare the acid, the monobarium salt is mixed with an 
equivalent quantity of sulphuric acid diluted with its own weight of 
water. After standing for two or three days, the solution is evapo- 
rated in a vacuum over some hygroscopic substance, and when the 
composition of the liquid approaches P,O,,6H,O, it deposits bulky, 
rectangular tables which probably belong to the rhombic system. 
These crystals have the composition P,0,,4H,0, are deliquescent, and 
dissolve rapidly in a small quantity of water. With silver nitrate, 
the solution gives a white precipitate which does not blacken on 
boiling and is soluble in warm dilute nitric acid (1 : 1). 

C. H. B. 


Preparation of Phosphoric Acid. By G. A. ZieceLer (Dingl. 
polyt. J., 258, 239).—Phosphoric acid can be prepared from phos- 
phorus and the quantity of nitric acid theoretically required by 
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adding a small amount of iodine to the mixture. For 100 grams of 
phosphorus 0°3 to 0°6 gram iodine is used. D. B. 


Hydrates of Arsenic Acid. By A. Jory (Compt. rend., 101, 
1262—126-4)—The hydrate As,0;,4H,O fis deposited in long, trans- 
parent prisms from a solution of the same composition if the latter is 
agitated or is exposed to winter temperature. If the solution is more 
dilute, a crystal of As,O;,4H,O or of the isomorphous P,O;,4H,O must 
be added to produce crystallisation. A solution having the composi- 
tion As,O; + 5H,0 may be cooled to — 50° and violently agitated, 
without solidification taking place. The crystals of As,0;,4H,O melt 
at 35°5—36°, are very deliquescent, and dissolve rapidly in a small 

uantity of water with reduction of temperature. Heat of solution 
at 13° in 100H,0 = —2°8 cal., in 300 H,O = —2°6 cal.,in 900 H,O = 
= —20cal. Heat of fusion —7-4 cal. It follows from these nnm- 
bers and the heats of solution of the other hydrates as determined by 


Thomsen, that— 


As,O; solid + 2H,0 solid develops + 1°90 cal. 
As.O; ” + 3H,0 ” a 26 ” 
As. 0; ™ + 4H,0 ” + 2°8 ” 


combination with the last molecule of water develops only +0°2. The 
heats of hydration aré much lower than in the case of phosphoric 
acid. 

The crystals of the hydrate As,O;,4H,O effloresce rapidly in a dry 
vacuum, and form a white powder of the composition 2As,0;,3H,0. 
The same product is obtained by heating the hydrate, As,0;,3H,O, at 
100° until it ceases to lose weight. This sesquihydrate is only very 
slightly hygroscopic, but dissolves rapidly in water with development 
of heat. Heat of solution at 14° = +5°52, and therefore 2As.0; 
solid +3H,0 solid, develops +2°20 cal. It follows from this result 
that combination with the first molecule of water develops more heat 
than combination with the second. When the hydrate As,0;,4H,O is 
melted in a closed vessel and allowed to remain in superfusion at the 
ordinary temperature, it gradually deposits crystals of the hydrate 
As,0,,3H,O. This change is exothermic, and develops + 5:8 cal. 

The hydrate As,0;,3H,O, whether obtained at the ordinary tempera- 
ture or by Kopp’s method at 100°, does not cause the solidification of 
superfused P,O0;,3H,0O, and it would seem, therefore, that the tri- 
hydrates, unlike the tetrahydrates, are not isomorphous. 

C. H. B. 


Oxidation of Various Forms of Carbon. By A. Barrow and 
G. Papasoatt (Gazzetta, 15, 446—457).—In this paper, an account is 
given of experiments on the oxidation by alkaline hypochlorites of 
natural and artificial forms of carbon, such as various species of 
lignites and fossil carbon, wood and animal charcoal, soot and lamp- 
black. Asa general result it is shown that those forms of carbon which 
contain one or more per cent. of hydrogen are completely oxidised hy 
alkaline hypochlorites with formation of carbonic anhydride, oxalic 
and mellitic acids, together with other less-defined substances. The 
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various forms of carbon are separable into four distinct classes: 1st, 
those mentioned above, oxidised by alkaline hypochlorites ; 2nd, those 
unaltered by hypochlorites but transformed into soluble products by 
potassium chlorate and nitric acid, such as retort carbon ; 3rd, those 
transformed by the latter reagent into the various forms of graphite; 


and, 4th, the diamond unaltered by any of the above reagents. 
V. H. V. 


Characteristic Equation of Carbonic Anhydride. By EK. 
Sarrau (Compt. rend., 101, 1145—1148).—The characteristic equa- 
tion of carbonic anhydride being put into the form 


_ RT Ket? 
7 oo (v + B)” 


the constants have the values K = 0°016551; e« = 1°00285; a2 = 
0001150; and 6 = 0:000703; the two last values being calculated 
from the results of Cailletet and Hautefeuille’s experiments on the 
density of liquid carbonic anhydride under varying conditions. The 
values calculated by means of these constants agree very closely with 
Cailletet and Hautefeuille’s numbers, and also agree fairly well with 
the results of Andrews and Amagat’s experiments on the gas. 

By means of these coefficients and Clausius’ tables, the following 
numbers have been calculated :—P = tension of the saturated vapour 
of carbonic anhydride at the temperature ¢; S and o = respectively 
the specific volumes of the vapour and of the liquid under the pressure 
P, calculated to the normal volume of the gas; A = the density of 
the liquid :— 

B as 30° 10° —10° —30° —50° 

P.. 73°49 atmos. 46°12 atmos. 27°02 atmos. 14°49 atmos. 6°91 atmos. 
s..  0°00568 0°01422 002706 0:05216 0°10795 
Gwe 
A.. 


0°00428 0°00251 0°00208 0°00183 0°00167 
0°461 0°785 0950 1-076 1178 


The numbers await experimental verification. At the ‘emperature of 

solidification, —57°, the calculated value of P is 5°15 atmos., and of 

A 1209. The actual tension measured by Faraday was 5°3 atmos. 
C. H. B. 


Limits of the Conversion of Sodium Carbonate into Sodium 
Hydroxide by Lime. By G. Lunce and J. Scumip (Ber., 18, 3286 
—3289).—According to Mitscherlich (Lehrb. d. Chemie, 2, 15) 1 part 
of potassium carbonate is only completely causticised by lime in 
presence of 50 parts of water. Parnell and Simpson (Engl. Pat. 
No. 4144, Nov. 7, 1877) proposed operating with more concentrated 
solutions of sodium carbonate under pressure. Experiments made by 
the authors with solutions of pure carbonate of different strengths 
show that the highest percentages (99°4 and 99°3) are obtained by 
using a 2 per cent. solution of sodium carbonate. The employment 
of pressure has no material influence on the result; it is probable 
that a thorough stirring assists the reaction. N. H. M. 
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A New Ammonium Magnesium Phosphate. By A. Gawa- 
LovsKt (Chem. Centr., 1885, 721).—Precipitated ammonium magne. 
sium phosphate is dissolved to saturation in acetic acid: the solution 
after a time deposits well-formed crystals having the composition 


Mg;(NH,).(PO,), + 24H.0. C. F. C. 


Some Properties of Zinc. By L. L’Hére (Compt. rend., 101, 
1153).—Perfectly pure zinc was obtained by mixing precipitated zinc 
oxide with calcined lamp-black and distilling the mixture per descen- 
sum. The pure metal does not decompose water at 100°, and is not 
attacked by dilute sulphuric acid. 

If the pure zinc is melted in a crucible and stirred with an iron 
rod, it takes up 0°03—0°05 per cent. of the iron, and the impure zinc 
thus obtained decomposes boiling water and dissolves in dilute sul- 
phuric acid. The presence of very small quantities of antimony or 
arsenic have the same effect on the properties of zinc. All commer. 
cial samples of the metal decompose water at 100°. 

The author recommends the use of zinc containing a smal] quantity 
of iron in Marsh’s process in order to insure a regular evolution of 


gas. C. H. B. 


Action of Zinc-dust on Zine Hydroxide. By G. Wittiams 
(Chem. News, 52, 301).—In connection with the evolution of hydro- 
gen from strongly heated zinc-dust (compare this vol., p. 15), it is 
now shown that zinc-dust which, when heated alone, yielded about 
50 times its volume of hydrogen, when mixed with equal weights of 
zinc hydroxide and then heated to redness, gave off as much as 535 
times its volume of hydrogen. D. A. L. 


Action of Nitric Acid on Mercuric Iodide. By K. Kravr 
(Ber., 18, 3461—3462).—As it appears that the observations of 
Liebig and other chemists regarding the reaction between mercuric 
iodide and nitric acid were incorrect, the author has examined this 
point. Mercuric iodide when boiled with nitric acid of sp. gr. 1:5, is 
converted into the iodate Hg(IO;).; the same result is obtained with 
acid of sp. gr. 1°4, although a small quantity of nitrate enters into 
solution ; with acid of sp. gr. 1:3, white, micaceous leaflets of a com- 
pound, HgI,Hg(NO;)., separate, and finally, with acid of sp. gr. 1°2, 
red crystals of unaltered iodide are obtained together with white 
crystals of the preceding compound. V. H. V. 


Aluminium Sulphate. By A. Gawatovsxi (Chem. Centr., 1885, 
721).—Perfect crystals of this salt are obtained by dissolving the 
freshly precipitated hydroxide to saturation in sulphuric acid and 
allowing the solution to remain for several months. The octahedra 


have the composition Al,3SO, + 17H,0. C. F. C. 


Preparation of Vanadyl Chloride. By L. L’Hére (Compt. 
rend., 101, 1151—1152).—Vanadinite occurs in somewhat large 
quantity at San Luis Potosi, in Mexico. A sample of the mineral 
from this district had the composition— 
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SiO, +A 203. CaO. Fe,03. MnO. CuO. PbO. As,O;. V,0;. Loss. 
13°20 548 308 157 1001 43°08 046 1442 8-70 


In order to separate the vanadium, the powdered mineral is mixed 
with four times its weight of lamp-black, made into a paste with oil, 
and calcined. The calcined product is then heated in an oil-bath in 
a current of dry chlorine, care being taken to prevent the temperature 
exceeding 300°. Pure vanadyl trichloride begins to distil at 210°, 
and if the temperature is raised to 300° the whole of the vanadium in 
the mineral is converted into this compound. C. H. B. 


Complex Inorganic Acids. By W. Gisss (Amer. Chem. J., 7, 
209—238 ).—Phosphovanadates.—Phosphoric and vanadic anhydrides 
unite to form well-defined complex inorganic acids strictly comparable 
with those containing phosphoric and molybdic or tungstic anhydr- 
ides (compare Abstr., 1884, 161, 560, 713; and 1882, 469, 702). The 
salts are crystalline, and have a yellow or orange colour; they are 
frequently decomposed by a large quantity of water, and are generally 
formed by treating a mixed solution of a vanadate and a phosphate 
with an acid. The following compounds are described :— 

P,O;,V.0;,(NH,)20 + H,0, bright yellow, granular crystals; 
P.0;,V205,2 Ag.0 +5H,0, granular, yellow crystals ; 4P,0;,6V,0,3K.0 
+ 21H,0, yellow, granular masses; 7P,0;,6V.0; + 37H,0, distinctly 
crystalline masses; P,O;,20V,0, + 59H,Q, granular ruby or garnet- 
red crystals; P,0;,2V20;,(NH,).0 + 7H,0, a lemon-yellow crystalline 
salt. 

Arseniovanadates.—These compounds generally resemble the pre- 
ceding salts. The compound 5As,0;,8V,0; + 27H,0, a crystalline 
orange salt, is described ; a second preparation had a different com- 
position, namely, 7As,0;,6V,0; + ?H,O (compare Abstr., 1884, 
1266). 

Phosphovanadicovanadates are formed by adding a solution of 
vanadium dioxide, VO,, in hydrochloric acid to a mixed solution of 
a vanadate and phosphate; they are well crystallised, dark green 
salts ; 2P,0;,V0.,18V.0;,7(NH,).0 + 50H,O dissolves in water to a 
deep red solution ; 5P,0;,V02,4V,0;,4Na,0 + 37H,O, green, crystal- 
line scales, insoluble in water; 12P,0;,12V0.,6V.0;,5K,.0 + 40H,0, 
deep green crystals, appearing almost black ; 

12P,0;,14V0.,6V,0;,7K,0 + 52H,0, 


green, crystalline salt; 14P,0;,16V0,,6V.0;,7(NH,).0 + 67H,O, 
intensely deep green crystals : 10P,0;,11V0:.,5V,0,,(NH,).0 + 41H,0, 
lighter green in colour. 

Arseniovanadicovanadates, 12As,0;,12V0.,6V,0;,5(NH,),.0 + 7H,0, 
very dark green, almost black, crystalline salt ; 


9As,05,9V 02,8V205,4(NH,).0 + 11H,0, 
olive-green in colour. 

Vanadicovanadates are obtained by adding an acid solution of 
vanadium dioxide to a vanadate; they are generally dark green 
(compare Trans., 1886, 30). The salt 4V,0,,2V0O.,(NH,).0 + 8H,0 
is described. 

VOL. L. » 
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The probable existence of vanadium compounds corresponding with 
the phosphorosotungstates and hypophosphotungstates is indicated ; 
and as there are ortho-, pyro-, and various meta-phosphotungstates, 
so there ought to exist corresponding vanadium compounds. It is 
suggested that the various double chlorides (such as VOCI;,PtCh, &e.) 
are the chlorides of double oxides capable of forming complex acids: 
and that the ortho-, pyro-, and meta-vanadates, tungstates, &c., are 
only particular members of a homologous series. From the re- 
semblance of the phospho-vanadates, -tungstates, and -molybdates, 
it appears that MoO,;, WO,, and V,0.°O; are chemically equivalent. 

The description of two new sodio-ammonium tungstates is appended, 


namely, 3Na,0,4(NH,),0,16WO; + 18H,0 and 
Na,O,4(NH,),0,12WO; + 14H,0; 


both form small shining scales. 


Mineralogical Chemistry. 


Native Arsenic of Valtellina. By D. Brzzari and G. Campant 


(Gazzetta, 15, 349—351).—In this paper is described the first speci- 
men of native arsenic in Italy, found on the mountain of Corna dei 
Darden, near the Passo del Gatto in the Valtelline. The following 
analytical results were obtained :— 


Arsenic 
Antimony 
Sulphur, calcium, lead, silica, &e. .... 2°16 


It occurred in steel-grey, compact masses, of sp. gr. at 27° = 5°777, 
hardness 4; it resembled the native arsenic of Marienberg. 


V. H. V. 


Doubly Refracting Crystals of Sodium Chloride and Potas- 
sium Chloride. By A. Ben Saupe (Zeit. Kryst. Min., 10, 642— 
643).—Doubly refracting crystals of sodium chloride are obtained if 
the crystallisation is accelerated by change of temperature, or if a 
gelatinous substance is added to the solution, or if the solubility is 
decreased by the addition of alcohol. The doubly refracting crystals 
of sodium or potassium chloride are much less clear than the ordinary 
crystals ; the clouding being caused by numerous rectangular tabular 
fluid-inclusions. 

A mixture of sodium and potassium chlorides, slowly evaporated, 
gave crystals exhibiting double refraction. These crystals were quite 
free from inclusions. In the same way, according to Brauns (Zeit. 
Kryst. Min., 10, 110), in the case of the alums, an isomorphous mix- 
ture causes optical anomalies. B. H. B. 
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Zine-blende. By F. Brcxe (Zeit. Kryst. Min., ll, 54—58).— 
Boiling dilute hydrochloric acid, after two to three minutes’ action, 
produces etched figures on the crystalline faces of zinc-blende. They 
are trisymmetrical on the planes of the tetrahedron, and appear as 
depressed trilateral pyramids. Supported by the results obtained by 
thus etching zince-blende with hydrochloric acid, the author compares 
the crystals from different localities, giving, in conclusion, a table of 


the 35 forms hitherto found to occur on zinc-blende crystals. 
H. B. 


Parallel Growth of Tetrahedrite and Zinc-blende. By F. 
Becxe (Zeit. Kryst. Min., 11, 53—54).—At Kapnik, on compact 
brown blende and tetrahedrite, yellowish-brown partially transparent 
crystals of blende occur. On the blende crystals are planted nume- 
rous tetrahedrite crystals, mostly less than 2 mm. in size. They are 
younger than the blende, and not a product of its alteration. Tetra- 
hedrite and blende are associated according to this law: the principal 
axes are parallel, the first tetrahedron of the tetrahedrite is parallel to 
the second tetrahedron of the blende. B. H. B. 


So-called Nepaulite. By F. R. Mater (Rec. Geol. Surv. India, 
1885).—The name nepaulite was given by Piddington to a mineral 
from Khatmandu which he considered to be essentially a carbonate of 
bismuth, copper, and iron. The author has re-examined the mineral, 
and finds that on analysis it gives— 


8. Sb. As. Cu. Ag. Pb. Fe. 
21:12 25°17 1°32 38°69 trace 03 5°33 


Zn. CaCO; MgCO;. Insoluble. 
2°44, 1:07 013 0°68 


It would therefore seem to be a partially altered tetrahedrite. 


Artificial Production of Sulphides. By C. Dortrer (Zeit. 
Kryst. Min., 11, 29—41).—Iron Pyrites.—The repetition of the syn- 
thetical experiments of Durocher and Rammelsberg, in which iron 
chloride or iron glance was acted on by hydrogen sulphide at a red 
heat, showed that a temperature of 200° is sufficient. The experiment 
was successful when ferric oxide was employed instead of iron glance 
or metallic iron, but failed with iron carbonate and ferrous sulphate. 
In the latter case, troilite appears to be formed. The crystal form of 
artificial pyrites is usually the cube or the combination of cube and 
octahedron. 

In order to show the action of water containing hydrogen sulphide 
on iron oxides, iron glance, magnetic oxide, and lastly siderite were 
treated with aqueous hydrogen sulphide in a closed tube for 72 hours 
at 90°. The best result was obtained with siderite, minute crystals 
of pyrites being formed. These crystals contained 46°07 per cent. of 
iron and 53°13 per cent. of sulphur. The results of the three experi- 
ments showed that ferric oxide, iron carbonate, and magnetic oxide 
may easily pass over into pyrites by the action of aqueous hydrogen 


P 


208 ABSTRACTS OF CHEMICAL PAPERS. 


sulphide in a short time with an inconsiderable increase of tem- 
perature. 

Marcasite-—By mixing ferrous sulphate with a little carbon and 
heating to a red heat in a stream of hydrogen sulphide, marcasite 
was not formed. The same negative result was obtained by reducing 
iron carbonate with sulphuretted hydrogen, and by decomposing 
ferrous sulphate with illuminating gas. Im all three cases iron 
pyrites or troilite was formed. 

Hauerite and Manganese-blende.—If hydrogen sulphide is allowed to 
act on various manganese compounds, manganese-blende, MnS, is 
formed. To obtain hauerite, the sulphur must consequently be in 
excess. The author mixed sulphur with the manganese compound, 
and warmed the mass in a stream of hydrogen sulphide. The results 
with braunite, manganese chloride, and potassium permanganate were 
unsuccessful, manganese-blende being formed. With a mixture of 
p) rolusite and sulphur, hauerite was obtained. 

Galena.—The author’s experiments show that galena can easily be 
formed in nature by the action of hydrogen sulphide on solutions of 
lead carbonate, or lead chloride. Galena was produced at the ordinary 
temperature by exposing lead chloride to the action of hydrogen 
sulphide and some sodium hydrogen carbonate for five months. 

Cinnabar.—The occurrence of mercury ores shows that they must 
apparently, in many cases, have been formed by the action of hydrogen 
sulphide at a low temperature. This is confirmed by a simple experi- 
ment; mercury heated in a water-bath at 70° to 9U° for six days in a 
tube filled with hydrogen sulphide, forms small, red crystals of 
cinnabar. 

Covelline and Copper Glance.—Copper oxide treated with hydrogen 
sulphide at a temperature of 200° gives a very characteristic crystalline 
aggregate of covelline. At a higher temperature (250 to 400°) copper 
glance is formed. Cuprous oxide treated with hydrogen sulphide 
gives copper glance. According to Durocher, this is also obtained at 
a red heat from copper chloride. 

Copper Pyrites—The author obtained small crystals of copper 
pyrites by the action of hydrogen sulphide on a mixture of 2UuO + 
Fe,0O;, slightly heated in a glass tube. Copper pyrites is also formed 
by treating copper carbonate and ferric sulphate with sulphuretted 
hydrogen water in a closed tube for tliree days. 

Bornite.—By the action of sulphuretted hydrogen on a mixture of 
Cu,0, CuO, and Fe.,0;, bornite is obtained at a low temperature, 
100° to 200°. The compound Cu,Fe,8,, which contains less copper 
and more iron than the normal bornite (CuS,Cu,S,FeS), was obtained 
from a mixture of 2Fe,0,,3Cu,0,3Cu0. In other experiments, a 
mixture rich in iron, Cu,S,2CuS,4FeS, and a mixture rich in 
copper, were obtained. The experiments seem to prove that bornite 
differs from copper pyrites in requiring both CuS and Cu,S. The 
ratio of the two to FeS is not absolutely fixed; and CuS and Cu,S 
need not be present in equal quantities. 

Bournonite is obtained by the action of hydrogen sulphide on the 
corresponding chlorine and oxygen compounds of lead, copper, and 
antimony, at a low hcat. 
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Miargyrite was obtained by heating a mixture of antimony and 
silver chlorides, corresponding with the proportion Ag: Sb = 1: 1, 
in a glass tube through which a strong stream of hydrogen sulphide 

assed. 

: Jamesonite was obtained by the action of hydrogen sulphide ona 
mixture of antimony or antimony oxide and lead chloride at a tempe- 
rature of 200° to 400°. B. H. B. 


Massive Safflorite. By L. W. McCay (Amer. J. Sci., 29, 369— 
374).—In a previous paper (Abstr., 1884, 1098) the author showed 
that the rhombic modification of speiskobalt, described by Sandberger 
as spathiopyrite, is identical with the safflorite of Breithaupt. Sand- 
berger (Abstr., 1884, 405), admitting the existence of the crystalline 
safflorite, objected to the use of the term to cover the massive 
varieties, and doubted the accuracy of the statement that speiskobalt 
and safflorite appear together, the former above the latter. The author 
has therefore examined some specimens of speiskobalt from the 
Freiberg collection, exhibiting the occurrence of smaltine and massive 
safforite together. An analysis of a specimen of the grey cobalt 
arsenide, called by the Schneeberg miners Schlackenkobalt, gave the 
following results :— 


As. 8. Co. Ni. Fe. Cu. Bi. Insoluble. Total. 
6952 090 1836 absent 940 0°62 _ trace 1:30 100°10 


This analysis agrees in a curious way with v. Kobell’s analysis of 
Eisenkobaltkies (safflorite) from Schneeberg; the quantity of cobalt 
shown in the author’s analysis being identical with the quantity of 
iron in v. Kobell’s, and vice versd. The author is consequently inclined 
to believe that v. Kobell made a mistake in writing down his figures. 

The specific gravity, 7°167, together with the results of the analysis, 
prove that the heavy grey Schlackenkobalt is massive safflorite, and 
the accompanying tin-white smaltine demonstrates conclusively that 
saflorite and smaltine occur together. B. H. B. 


The Crystal Forms of the Andreasberg Calcite. By F. 
Sanson (Zeit. Kryst. Min., 10, 545—600).—This paper, the first part 
of a monograph on calcite, treats of the crystal forms of the Andreas- 
berg calcite. The author has examined 2500 specimens in various 
public and private collections, and has measured 722 crystals. He 
finds that the number of forms occurring on Andreasberg calcite 
amounts to 131, and that 359 combinations of these forms have, up 
to the present time, been met with. B. H. B. 


Determination of the Refractive Indices of Boracite. By E. 
Mattarp (Zett. Kryst. Min., 10, 631—632).—For the determination 
of the refractive indices, the author employed the measurement of the 
relative retardation experienced by two principal vibrations running 
perpendicularly to a crystal plate; the measurements being made by 
means of a Babinet compensator. In sections of boracite parallel to 
the dodecahedron planes, the portions perpendicular to the negative 
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bisectrix gave n» — n- = 0°00597. This observation combined with 
Des Cloizeaux’s measurement of the axial angle V = 41° 47’ gives 
mp — mq = 0°00477; from which is deduced n, — m = 0°01074. 
Combining these data with the mean refractive index (nm, = 1°667) 
determined by Des Cloizeaux, the three principal indices are found to 
be: mq = 1°6622; nm» = 1°6670; n, = 1°6730. B. H. B. 


Formation of Beds of Sodium Nitrate. By A. Minrz (Compt. 
rend., 101, 1265—1267).—The author’s previous observations and 
experiments (Compt. rend., 85, 1020; 100, 1136; 101, 65, 248, and 
1136; see Abstr., 1884, e¢ seg.), lead to the following conclusions. 
The nitric acid is derived from organic matter by oxidation under the 
influence of a nitrifying ferment; sea-water, or the mother-liquor of 
brackish marshes, has come in contact with the organic matter during 
nitrification ; the sodium nitrate has been produced by the action of 
sodium chloride on the calcium nitrate originally formed ; the sodium 
nitrate has not been formed in its present position, but has been 
removed from its place of origin, and afterwards concentrated in the 
beds in which it is now found. C. H. B. 


Mimetesite, containing Lime, from Puy-de-Déme. By A. 
Damour (Zeit. Kryst. Min., 10, 627).—Small botryoidal masses of a 
greyish colour, from the Villevieille mine at Pontgibaut, gave on 
analysis— 

AsO, P.O; PbO. Cad. Cl. Pb. Total. Sp. gr. 
1965 344 6325 346 257 749 99°36 6°65 


This corresponds with the formula (Pb,Ca),Cl[( As, P)O,]. 
B. H 


Pectolite from Alaska. By H. Fiscner (Zeit. Kryst. Min., 10, 
614).—An analysis of pectolite from Port Barrow gave the following 
results :— 

SiO. CaO. MgO. Na,O. AI,0;. H,0. Total. Sp. gr. 
53°94 3221 1438 857 O58 409 10082 2873 


Colour, pale apple-green ; compact; easily fusible. B. H. B. 


New Locality for Nephrite in Asia. By A. B. Mever (Zeit. 
Kryst. Min., 10, 612).—A dark green mineral brought from Yunan 
by Anderson, is, according to Arzruni, typical nephrite. Analysis 
gave— 


SiO,  AlO,; FeO. CaO. MgO. 4,0. Total. 
56°58 0°92 4°12 12°92 21°65 3°25 99°44 
The author suggests that Yunan or Barma is a hitherto unknown 
locality for Chinese nephrite. B. H. B. 


Optical Properties of Albite. By A. Des Cromeaux (Zeit. 
Kryst. Min., 10, 628—631).—Although albite has, of all felspars, the 
most constant composition, its optical properties vary according to 
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the homogeneity of the crystals, the number and disposition of the 
twin lamelle and the manner of its occurrence. Regarding the pro- 
perties of the crystals from the crystalline schists and in dolomitic 
limestones as normal, the following may be given :—The plane of the 
optic axes is always perpendicular to a plane which bevels the acute 
edge OP, coPco, and with OP forms the angle S = 78° to 79°. 
Double refractive positive. The first bisectrix is almost perpendicular 
to the edge OP, coPco; 2H, = 80° to 85° red; dispersion p less than 
v; 2H, = 104° to 106°; plates perpendicular to the second bisectrix 
exhibit crossed dispersion with more or less distinct inclined dis- 
persion. Normal results of this kind were given by transparent 
crystals from the Tyrol, Modane, Dauphiné, greyish-white crystals 
from Arendal, large white crystals from Karabinsk in the Ural, 
olafite from Snarum, small crystals from Calvados, red masses from 
Piedmont, white masses from the Mer de Glace at Chamouni, red 
masses from Mineral Hill, Pennsylvania, peristerite from Perth in 
Canada, yellow aggregates from Morongoze, and small white masses 
from S. Marcel and Piedmont. 

Variations from the normal optical characters were shown hy the 
following varieties of albite :—Moonstone from Mineral Hill, greyish- 
green masses from Moriah, New York, peristerite from Bathurst and 
Burgess in Canada, partly kaolinised masses from St. Vincenz in 
Styria, white aggregates from Hammerfest, pericline from the Tyrol, 
reddish-grey masses from Arendal; tschermakite from Bamle, Mid- 
dletown in Connecticut, [rigny, Eureka in Victoria. 

The position of the optic axes is uncertain in the varieties from 
Crique Boulanger in French Guiana, and from Miask. 

B. H. B. 

Andesine from Ardéche. By A. Damour (Zeit. Kryst. Min., 10, 
646).—Small, transparent, colourless fragments, with distinct striation, 
from a volcanic tuff of the Coirons, near Rochesauve in the depart- 
ment of Ardéche, gave on analysis the following results :— 


SiO. Al,0;. CaO. Na,O. K,0. Total. Sp. gr. 
58°71 25°49 9°05 5°45 0°78 99°48 2°68 


In the same tuff the following minerals were also found : octahedra 
of magnetite, yellow titanite, augite, and apatite. B. H. B. 


Analysis of Labradorite from the Krakatoa Ashes. By A. 
Saver (Zeit. Kryst. Min., 11, 59).—The results were as follows :— 


Si0,. Al,O3. CaO. Na,O. XK;0. Total. 
51:03 28°37 10°74 8°74 111 99°99 
B. H. B. 
Analysis of Enstatite and Labradorite from the Enstatite- 
Porphyrite of the Cheviot Hills. By J. Purersun (Zeit. Kryst. 
Min., 11, 69—70).—The results of the analyses were as follows :— 


SiO, AlO;. FeO. MgO. CaO. 4H.O. K,0. NaO. ‘Total. 
I. 5253 338 989 2666 619 0°26 — _ 98°91 
Il, 56°04 29°48 -— 005 10°09 — 0°57 641 102°64 
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I, enstatite, sp. gr. 3°331; II, labradorite, sp. gr. 2°666. 
B. H. B. 
Analyses of Diallage, Labradorite, Aragonite, and Picrolite. 
By H. Travpe (Zeit. Kryst. Min., 11, 60—61).—Diallage (I), and 
labradorite (II), from the gabbro of the Buchberg, Lower Silesia, 
gave on analysis the following results :— 


SiO; Al, 3. FeO. Fe,0; MnO. CaO. MgO. 
I. 51°23 1°21 11°57 —- 1:26 17°07 =1611 
II. 52°08 27°56 = 1°65 -— 12°23 0°60 


K,0. Na,O. Total. Sp. gr. 
— — 99°76 3:18 
4°82 0°80 99°74 2°71 


Aragonite (III) from the magnesite of the Wachberg, near Baum. 
garten, Lower Silesia, and globular radiated aragonite (IV) with 
included magnesium carbonate, from the same locality, gave on 
analysis— 

CO,. CaO. MgO. Total. Sp. gr. 
IIT. 44°14 55°33 0:44 99°91 2°91 
IV. 45°73 44°87 9°36 99°96 2°94 


Picrolite from Endersdorf, Lower Silesia, gave— 


Si0,, FeO. AlO; MgO. CaO. 4H,O. ‘Total. Sp. gr. 
V. 43°46 225 $4126 40°98 trace 12°25 10020 2°65 


corresponding with the formula H,Mg,Si,0, + H,0. B. H. B. 


Hyalophane from Jakobsberg in Wermland, Sweden. By L. 
J. Icetstrém (Zeit. Kryst. Min., 10, 632).—The author has analysed 
a greenish-blue compact felspar, which occurs with hausmannite and 
manganese-epidote in the limestone of the Jakobsberg mine. The 
results were as follows :-— 


SiO,  Al,O;. BaO. MgO. MnO. K,0+Na,O. Total. 


53°53 23°33 7°30 3°23 trace 11°71 99°10 
B. H. B. 


Analysis of Felspar, Augite, and Mica. By G. Linck (Zeit. 
Kryst. Min., 11, 63—66).—Analyses of minerals from the minette of 
Weiler, near Weissenberg, gave the following results :— 


SiO. TiO, Al,Os.  FesOs. FeO. MgO. (CaO. K,0. 

I. 5715 — 17°29 239 — 1:96 159 7:83 
If. 4823 — 5°28 483 501 1584 1985 0°52 
III. 36°61 3:16 15°26 511 832 16°81 2°71 7:00 


Na,O. F. H,0. Total. 
I. 2°57 — 1:00 10178 
Il. 0-67 _— 0°45 100°68 
III. trace O20 495 100°13 


I, felspar (sp. gr. 2°633) ; II, augite; III, mica. 
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Topaz from Stoneham, Maine. By F. W. Crarke and J. S. 
Ditver (Amer. J. Sci., 29, 378—384).—C. M. Bradbury (Abstr., 
1884, 27) published an analysis of the Stoneham topaz, showing it to 
be unlike any topaz hitherto known. The peculiar interest attaching 
to his results made a new analysis desirable. Some apparently altered 
topaz has now been found, the crystals of which, having the un- 
changed mineral at the centre, are transformed on the surface into a 
dark-purple soft substance. Between the purple zone and the topaz 
was a greenish intermediate layer. Damourite was intimately associ- 
ated with the topaz in all the specimens examined. The results of 
the analyses may be tabulated as follows :— 

I, unaltered topaz (sp. gr. 3°51, H. 8); II, greenish layer (sp. gr. 
342, H 7); ILI, purple zone (sp. gr. 2°82, H.3); IV, massive damour- 
ite; V, foliated damourite :— 
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Totals , . 100°46 


The topaz is thus ordinary topaz, with none of the anomalous 
character indicated by Bradbury. The analyses point to a progressive 
change from topaz to damourite, the fluorine and some alumina being 
gradually eliminated. This change was probably brought about by 
the kaolinisation of adjacent felspathic material. 

The results of a crystallographic and microscopic examination were 
even more conclusive than the analyses in showing that the altered 
topaz is essentially damourite. 

The fluorine washed out from the topaz in the form of alkaline 
fluorides, enters into new combinations, represented at the locality hy 
fluorite, herderite, triplite, and apatite. B. 


Rubellan. By M. U. Hottrune (Zeit. Kryst. Min., 11, 53).—The 
author has investigated the occurrence of rubellan in the basalt tuffs 
of Schima and Kostenblatt, in the nepheline dolerite of the Léban 
Mountain, and in the basalt lava of the Laacher See. He arrives at 
the conclusion that rubellan is not homogeneous, but is an alteration- 
product. He also states that two different minerals go by the name 
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of rubellan. He therefore proposes that the name rubellan should be 
omitted from the mica series. 

Rubellan from three different specimens from the Laacher See gave 
on analysis the following results :— 


F. SiO. TiO,  Al,Os.  Fes03. FeO.  Mgo. 
36°25 0-88 14°88 28°04 3°24 11:18 

. 0°65 15°34 27°69 3°24 11°31 

0°61 18°17 22°19 1°81 11°75 

0°80 17°94 22°81 1°50 11°97 

1:08 17°11 25°83 1:19 11°78 

1°24 17:02 25°96 1:19 11°53 


H,0. Total. 

3°29 100°88 
3°31 100°41 
3°59 99°67 
3°61 98°62 
4°51 101°59 
4°66 101°08 


The sp. gr. cf II was 2°81 to 2°86, and of III, 2°50. B. H. B. 


Blue Tourmaline from Chapey. By A. Micue.-Lfvy (Zeit. 
Kryst. Min., 10, 649).—In the pegmatite veins in the gneiss of 


Chapey, near Marmagne (Sadne-et-Loire), small strings of a blue 
substance occur, composed of minute fragments embedded in clay. 
This blue mineral is uniaxial, and gives a difference of the refractive 
indices a — y = 0°0234, a difference which corresponds with tour- 
maline only. This view is supported by the pleochroism and sp. gr. 
of the substance. B. H. B. 


Analyses of Plagioclase and Olivine from Chili. By H. 
ZiscensPeck (Zeit. Kryst. Min., 11, 69).—Plagioclase (I) and olivine 
(LI), from the basalt of the Volcano Yate, gave on analysis the fol- 
lowing results :— 


Si0,. Al,O3;. Fe,Q;. FeO. CaO. MgO. K,0. Na,O. 
I. 46°03 32°41 1°78 — 13°78 O28 O75 443 
II. 38°47 —_ — 24°83 — 37°62 _ _ 


Ignition. Total. Sp. gr. 
I. 0°48 99°94 2°74 
Il — 100°92 3°48 B. H. B. 


Artificial Preparation of Rhodonite. By L. Bourczors (Zeit. 
Kryst. Min., 10, 626—627).—By fusing MnO, (1 mol.) and SiO, 
(1 mol.) for a short time, an aggregate of prisms of rhodonite is ob- 
tained. A mixture of MnO, (2 mols.) and SiO, (1 mol.) gives 
rhombic plates of tephroite, with small pyramids of hausmannite 
surrounded by a crystalline aggregate of rhodonite. An intermediate 
mixture of MnO, and SiO, gives a perfectly crystalline mass consisting 
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of large rhombic plates of tephroite, hausmannite, and rhodonite 
filling the space between the crystals. By employing MnCl,, haus- 
mannite and tephroite are obtained with very fine crystals of rhodonite 
0'5 mm. long. These crystals have exactly the composition repre- 
sented by the formula MnSiO;. The planes observed and the optigal 


properties are exactly the same as those of the natural crystals. 
B. H. B. 


Deposit from the Spring at Chabetout. By F. Tuasvis 
(Compt. rend., 101, 1163—1164).—The spring at Chabetout, Puy-de- 
Déme, issues from a compact rock formed of mica schist and gueiss, 
impregnated with crystals of iron pyrites, and containing traces of 
arsenical pyrites. The deposit from this water is ochreous and 
unctuous, and contains micaceous plates and golden-yellow plates. 
It has the following percentage composition after drying in the 
air :— 

Organic Sand, 
CaO. MgO. Alkalis. matter. mica, &e. H,0. COs.. 


2°234 0°276 0°406 9-400 2°087 22-900 1-820 
As,O;. P,O;. SiO,. Fe,03. Mn,QO3. Al,Os3. 
0°230 0°145 11137 49-410 0°305 0-900 


The deposit contains lithium. The association of arsenic acid with 
phosphoric acid is unusual ; the former exists as basic ferric arsenate, 
the latter as calcium phosphate. C. H. B. 


Organic Chemistry. 


Physical Properties of Paraffins from Pennsylvanian Petro- 
leum. By A. Barro and E. Srracciati (Gazzetta, 15, 417—446.)— 
In this paper a number of determinations are given of the coefficients 
of expansion, capillarity and friction, the specific volumes and specific 
heats, indices of refraction and specific inductive powers of the 
paraffins from C;H,, to C\y.Hy, obtained from Pennsylvanian petroleum. 
These physical constants, with the exception of the specific volumes, 
increase regularly with increase of molecular weight; the specific 
heat is. practically constant for all the hydrocarbons, and the specific 
inductive powers are in accordance with the laws of Maxwell. 

¥. B. ¥. 

Normal and Primary Monochlorobutyl-derivatives. By L. 
Henry (Compt. rend., 101, 1158—1161).—The author has prepared a 
number of derivatives from chlorobromopropane, CH,Cl-CH,-CH,Br, 
by taking advantage of the different reaction aptitudes of the groups 
CH,Cl and CH,Br. -Chlorobutyronitrile, CH,Cl.CH,°CH,°CN, is a 
colourless, mobile liquid, with a faint disagreeable odour and a 
piquant taste. It is insoluble in water, but easily soluble in alcohol 
and in ether; it boils without decomposition at 195—197° under 
ordinary pressure; sp. gr. at 10° compared with water at the same 
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temperature = 1'1620. It dissolves in concentrated hydrochloric acid 
with slight, development of heat, and if the solution is heated in 
sealed tubes, the corresponding acid is obtained. y-Chlorobutyric 
acid, CH,Cl-CH,"CH.°COOH, is a thick, viscous, colourless liquid, with 
a feeble butyric odour and a burning taste; sp. gr. at 10° = 1°2498. 
It is feebly corrosive, and is only slightly soluble in water, but dis- 
solves easily in alcohol and ether. When cooled in a mixture of 
sodium sulphate and hydrochloric acid, it crystallises in large, thin, 
perfectly transparent lamelle, which melt and resolidify at 1O—10°5°. 
y-Chlorobutyric acid does not distil without decomposition under 
ordinary pressure; hydrochloric acid is given off abundantly at 
180—185°, and at 200° butyrolactone,< (ry Ott, O, distils over. This 
2 
is a very convenient method of preparing butyrolactone ; the product 
boils at 200—201°; sp. gr. at 10° = 1°1295. 

The methyl and ethyl salts of y-chlorobutyric acid were prepared 
by dissolving the nitrile in the respective alcohols, saturating the 
solution with hydrochloric acid, and heating for some time. They are 
colourless liquids, with an agreeable odour somewhat resembling that 
of menthol, and a sharp piquant taste. They are insoluble in water, 
and react very slowly with aqueous ammonia at the ordinary tempe- 
rature. Methyl y-chlorobutyrate boils at 173—174° under a pressure 
of 758 mm.; sp. gr. at 10° = 1:1894. Ethyl y-chlorobutyrate boils at 
183—184° under the same pressure ; sp. gr. at 10° = 1°1221. Normal 
primary chlorobutyric chloride, CH,Cl-CH,CH,COCI, easily obtained 
by the action of phosphorus trichloride on the acid, is a colourless 
liquid with a disagreeable, suffocating odour ; sp. gr. at 10° = 1:2679. 
It boils at 173—174° under a pressure of 750 mm., that is, at prac- 
tically the same temperature as methyl y-chlorobutyrate, and in this 
respect it follows the law which connects the boiling points of the 
methyl salts and of the acid chlorides in the butyric series. y-Chloro- 
butyric chloride has the general properties of the acid chlorides. 
4y-Chlorobutyramide, CH,Cl‘CH.,CH,-CONH2, obtained by the action 
of ammonia on the methyl salt or the acid chloride, is a solid com- 
pound, which melts at 88—90°, and cannot be distilled. It is only 
slightly soluble in water, but dissolves easily in hot alcohol, from 
which it crystallises in needles. C. H. B. 


Constitution of Cyanuric Acid. By J. Ponomarerr (Ber., 18, 
3261—3275 ; compare Abstr., 1882, 937).—A polymeride of eyanogen 
bromide, C;N;Br,, is obtained by the action of dry hydrogen bromide 
on cyanogen bromide dissolved in absolute ether. It resembles solid 
cyanogen chloride in its properties. When heated at 140—150° with 
acetic anhydride, it decomposes into cyanuric acid and acetic bromide. 
Sodium ethoxide and methoxide act on it readily, with formation of 
normal ethyl and methyl cyanurate respectively. 

Phosphorus pentachloride acts on ethyl cyanurate in the same way 
as on the methyl salt, with formation of solid cyanogen chloride. 
Ammonia at 170—180° converts ethyl cyanurate into melamine and 
ammeline. 


Diethyleyanuric acid, C;N;(OEt),OH, isomeric with Limpricht and 
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Habich’s diethylcyanuric acid, is obtained by the action of baryta on 
normal ethyl cyanurate. It forms a crystalline powder, sparingly 
soluble in alcohol and cold water. The barium salt (with 3 mols. H,O) 
crystallises in plates; it separates from a dilute aqueous solution in 
small needles with 12 mols H,O. The lead and silver salts were pre- 
pared. Ethyl iodide acts on the lead salt with formation of normal 
ethyl cyanurate. 

When potassium ethyl sulphate is heated with sodium cyanurate at 
160°, ethyl isocyanurate is formed (compare this vol., p. 42). Ethyl 
iodide acts on mono- and di-potassium cyanurate with formation of 
diethyl cyanurate melting at 173°, identical with Limpricht’s com- 
pound (Annalen, 109, 112). By the action of methyl iodide on silver 
cyanurate at 100°, methyl isocyanurate, and a small quantity of 
normal methyl cyanurate, were obtained. In presence of an excess 
of the iodide, the reaction takes place at the ordinary temperature ; 
the yield of normal cyanurate is then much larger. 

Acetic chloride acts on silver cyanurate with rise of temperature 
and formation of acetic anhydride and triacetyl cyanurate, C;N;O;Ac;. 
This compound melts at 170° with partial decomposition ; it is insolu- 
ble in ether, sparingly soluble in chloroform. When warmed with 
water, it decomposes into acetic and cyanuric acids. 

These results show that cyanuric acid belongs to the same series as 
the normal and alky] salts of cyanuric acid ; that is to say, it contains 
three hydroxy]-groups united with the group C,N;. N. H. M. 


Additive Products of Cyanogen Compounds: Constitution 
of Dicyandiamide and Melamine. By B. Raruxe (Ber., 18, 
3102—3112). — Dicyandiamide reacts readily with thiocyanic acid 
with formation of thioammeline. On the assumption that dicyan- 
diainine has the constitution NH,-C(NH)-NH-CN (compare Bamberger, 
Abstr., 1883, 1090), the author ascribes to thioammeline the formula 
NH<¢tNH)NH>CS- Melanarenic acid, obtained by the action of 
carbonic anhydride on dicyandiamide, would have an analogous con- 
stitution. This is contrary to the opinion expressed by Hofmann 
(this vol., p. 41). The author does not think, however, that it will be 
possible to find single formule which will account for all reactions of 
these compounds, and recommends the use of Hofmann’s formule 
(loc. cit.) together with his own. N. H. M. 


Preparation of Alkyl Bisulphides. By E. Courant and V v. 
Ricurer (Ber., 18, 3i78—3180).—It was thought probable that the 
action of sulphuryl chloride on mercaptan might lead to the formation 
of ethyl dithiosulphate, SO.(SEt),, but the reaction takes a different 
course and yields ethyl bisulphide. This gives a better method for 
the formation of the bisulphides than those previously employed. 

A. J.G 


Ethereal Salts of Nitrous Acid. By G. Brrront (Gazzetta, 15, 
351—360 and 361—370).—Ethylene Nitrite, ON-O-CH,CH,O-NO.— 
The compound of the empirical formula C,H,N,Q,, first prepared by 
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Semenow (Zeit. Chem., 1864, 129), is regarded by some as nitro. 
ethylene, by others as the ethylene salt of nitrous acid. The latter 
view is, however, incorrect, as the true ethereal salt, prepared by the 
general process previously described by the author, differs from 
Semenow’s compound. The process consists in distilling glyceryl 
trinitrite with ethylene glycol, the compound passing over at 
90—1L05°; it is redistilled in a current of carbonic anhydride. 

It is a mobile, yellow liquid, boiling at 96—98°, sp. gr. at 0° = 
1°2156, insoluble in water, soluble in methyl and ethyl alcohols, ether, 
chloroform, and glycerol. When inspired, it produces vertigo and 
paralysis of the respiratory system. On exposure to air, it is gradually 
converted into oxalic acid. It gives a violet coloration with con- 
centrated sulphuric acid, and, when distilled with methyl alcohol, it 
is converted into ethylene glycol and methyl nitrite. 

Tertiary butyl nitrite, C,H,-O-NO, is prepared in a manner similar 
to the ethylene compound, from tertiary butyl alcohol and glyceryl 
trinitrite. It is a yellow, mobile liquid, boiling at 63°, sp. gr. at 
0° = 0°8914, sparingly soluble in water, soluble in alcohol, ether, and 
chloroform. It is rapidly decomposed by acids with evolution of 
nitrous fumes. 

The tertiary butyl nitrite obtained with its isomeric nitro-com- 
pound, described by Tschermak as boiling at 67—68°, was probably 
contaminated with its isomeride. 

Allyl Nitrite, C;H;;O-NO.—Prepared as above from equimolecular 
proportions of glyceryl trinitrite and allyl alcohol, the two liquids 
being mixed in a vessel kept cool; the mixture is then quickly dis- 
tilled, the portions passing over at 50° being retained. This fraction 
is then dried over lime and distilled in a water-bath below 100°, 
inasmuch as at this temperature it is completely decomposed with 
explosive violence. It is a mobile liquid boiling at 44°; sp. gr. at 0° 
= 0°9546, insoluble in water, soluble in methyl alcohol, and decom- 
posing into methyl nitrite and allyl alcohol. It is rapidly decomposed 
by mineral acids, and when heated it evolves nitrous fumes, and 
acraldehyde is formed. On prolonged contact with water, it is slowly 
destroyed, forming a white crystalline mass which is rapidly resinified. 

Le Bf 

é-Hexyleneglycol and its Oxide. By A. Lipp (Ber., 18, 3275— 

3286).—Ethylic bromopropylacetoacetate, 


CH,Br-CH,-CH,-CHAc:COOEt, 


is prepared by adding a solution of 6 grams of sodium in 60 grams of 
absolute alcohol to 32 grams ethyl acetoacetate; the product is then 
added to 80 grams trimethylene bromide. The alcohol is distilled off, 
the residue treated with water and shaken with dilute potash (to 
dissolve out unchanged ethyl acetoacetate), and then dried. It is 
insoluble in water, but soluble in alcohol. When boiled with 5 per 
cent. hydrochloric acid, it decomposes into bromobuty! methyl ketone, 
alcohol, and carbonic anhydride. Alcoholic ammonia converts it into 
ethylic trimethyleneacetoacetate (Ber., 16, 208). 

Normal acetobutyl alcoholic, COMe-CH.-CH,°CH,°CH,OH, is obtained 
by boiling 50 grams of ethyl bromopropylacetoacetate with 50 grams 
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of water and 20 grams of hydrochloric acid (sp. gr. = 1°1) until the 
evolution of carbonic anhydride ceases. When cold, the solution is 
separated from an oil (consisting of bromine compounds), partially 
distilled, and then supersaturated with potassium carbonate. The 
acetobutyl alcohol separates as an oil, and is dried with potassium 
carbonate and over sulphuric acid to remove ethyl alcohol. It is 
very readily soluble in water, alcohol, and ether ; it boils at 154—155° 
under 718 mm. pressure, with slight decomposition ; sp. gr. = 1°0143 
at 0°. It has an odour resembling that of camphor. Sulphuric acid 
and potassium dichromate oxidise it to acetobutyric acid. 

Bromobutyl methyl ketone, COMe-CH,°CH,°CH,CH,Br, is obtained 
by distilling acetobuty] alcohol with five times the amount of strong 
hydrobromic acid. It is a colourless oil, of agreeable odour, 
sparingly soluble in water, readily in alcohol and ether. It boils at 
214—216° (under 718 mm. pressure). Alcoholic ammonia acts on it 
with formation of ammonium bromide and a base having the odour 
of piperidine. 

é- Hexylene glycol, OH-CHMe-CH,-CH,’CH,°CH;OH, is formed by the 
action of sodium amalgam on acetobutyl alcohol. It is a thick colour- 
less liquid, readily soluble in alcohol, less soluble in ether. It boils at 
234—235° under 710 mm. pressure, sp. gr. at 0° = 0°9809. When 
heated with fuming hydrochloric acid at 100°, it is converted into the 
corresponding monochlorhydrin. This is almost insoluble in water, 
and has an agreeable odour. 

8-Hexylene ozwide, <n oe? is prepared by heating 
10 grams of é-hexylene glycol with 20 grams of sulphuric acid and 
10 grams of water for one hourat 100°. The product is diluted with 
water and distilled ; the distillate is then dried by means of potassium 
carbonate and redistilled. It is a colourless liquid having a strong odour, 
resembling, when dilute, that of ethyl ether. It boils at 103—104° 
(under 720 mm. pressure). It is sparingly soluble in water, readily 
in ether and alcohol. Water at 225—230° and ammonia at 200° have 
no action on it. Hydrochloric acid (sp. gr. 11) at 100° converts it 
into the monochlorhydrin, CHMeCl-CH,°CH,°CH.°CH,°OH, mentioned 
above; prolonged heating with fuming hydrochloric acid converts it 
into hexylene dichloride, which can also be obtained from the glycol. 
The low boiling point of -hexylene oxide and its behaviour towards 
dilute hydrochloric acid, support the constitutional formula ascribed to 
it. The elimination of water from é-hexylene glycol does not there- 
fore take place in the same way as in the case of the a-glycols, which 
yield unsaturated alcohols. N. H. M. 


Cyanhydrin of Levulose. By H. Kitini (Ber., 18, 3066— 
3072).—Levulose was prepared by boiling 50 grams of inulin with 
150 grams of water and 10 c.c. of dilute sulphuric acid for eight 
hours. The acid was then precipitated by baryta, the filtrate eva- 
porated and mixed with 5—6 vols. of alcohol. In 24 hours, a volu- 
minous, brown substance separated. The filtrate was evaporated to a 
syrup, and then shaken up with strong hydrocvanic acid which con- 
verted the levulose into the cyanhydrin, C;H,O,N. This is readily 


220 ABSTRACTS OF CHEMICAL PAPERS. 


soluble in water, insoluble in alcohol and ether. When heated, it 
softens between 100—105°, and becomes strongly coloured. Fuming 
hydrochloric acid converts it at the ordinary temperature into an acid 
which could only be obtained as a syrup. This when boiled with 
concentrated hydriodic acid and amorphous phosphorus yields a hepto- 
lactone, C;H,,02, which boils at 220°; it does not solidify in a freezing 
mixture. When the lactone is heated with hydriodic acid and amor- 
phous phosphorus at 180°, it yields an acid boiling at 209°6° which 
could not be got to solidify, and therefore is not normal heptylic acid. 
The calcium salt (with 5—6 mols. H,O) crystallises in long needles, 
The results do not agree with the description of calcium methybutyl- 
acetate given by Hecht, and the acid is probably ethylpropylacetic 
acid. The formation of this acid would point to the constitution 
OH-CH,-CH(OH)-CH(OH)-CO-CH(OH):-CH,OH for levulose. 
N. H. M. 

The Succession of the Rate of Retrogressive Birotation of 
some Saccharoses and Glucoses with regard to their Constitu- 
tional Formule and the Extent of Affinity. By F. Urecu (Ber., 
18, 3047—3060).—Milk-sugar is not changed by oxalic acid. When 
9°34 grams of milk-sugar are dissolved in 11°83 grams hydrochloric 
acid and kept for 28 days at 10°, the milk-sugar was recovered un- 
changed. Saccharose, under the same conditions, is completely 
inverted in nine hours. When three times the quantity of hydro- 
chloric acid is used, the milk-sugar is slowly inverted. According to 
Meissl, maltose occupies a position between that of milk-sugar and 
saccharose with regard to its invertibility. Solutions of alkalis act 
more quickly on maltose than on milk-sugar, and more quickly on 
milk-sugar than on saccharose. This indifferent behaviour of saccha- 
rose may be accounted for by assuming that the relations of the glu- 
cose radicles to one another are different in saccharose ; for instance, 
that the glucoses are joined by an oxygen-atom to form an ether. 

Alkali solutions act on lactose more slowly than on dextrose, and 
on dextrose more slowly than on levulose ; a table with the results of 
experiments is given (compare Abstr., 1884, 1112). 

The author has already (oc. cit.) shown that dextrose reduces alka- 
line copper solution more slowly than levulose ; further experiments 
show that the action of lactose is still slower. Fehling’s solution 
decomposes maltose more quickly than milk-sugar; saccharose is 
decomposed slowly at a higher temperature. 

The results of comparative experiments made with lactose and 
dextrose show that the retrogressive birotation of the latter takes 
place rather more quickly than in the case of lactose. N. H. M. 


Composition and Properties of Raffinose. By H. Psuuer ard 
L. Brarp (Chem. Centr., 1885, 47, 878—879).—The authors confirm 
Loiseau’s investigations. A crystalline raffinose containing 15:1 per 
cent. of water was obtained. The rotatory power of inverted raffinose 
was found to be +66°7 (sugar = 100). Scheibler gives it as +67°1. 
It remains to be decided whether raffinose exists ready-formed in 
beetroot, or is formed during the treatment of the sap. From the 
action of acetic acid on raffinose, and from other considerations, the 
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authors conclude it to be a compound of crystallisable sugar with 
dextrin or some similar substance, and a certain amount of water. 
H. P. W. 

Source of Raffinose (Melitose) in the Products of the Manu- 
facture of Sugar. By E. O. v. Lippmann (Ber., 18, 3087—3090).— 
Raffinose was obtained directly from beetroot sap by the method 
employed by Scheibler for the separation of raflinose from molasses 
(Abstr., 1885, 962). The presence of raffinose partly accounts for the 
high polarisation of beetroot sap. 

The author does not hold Degener’s view that the formation of 
dextrorotatory sugar in beetroot beginning to decompose is due to 
the action of maltose—especially as it has not been shown that the 
latter exists in the sap of beetroot. N. H. M. 


Researches on Rice-starch. By L. Sostrent (Gazzetta, 15, 
376—384).—On account of the discordant observations as to the 
amount of dextrose obtained from starch by the action of acids on it, 
this point is examined in the case of pure specimens of rice-starch. 
The ratio between the quantities of starch and dextrose was found 
to be 93°2: 100, a result in accordance with the recent researches 
of Salomon (J. pr. Chem., 25, 348, and 26, 342). In order to trace out 
the cause of the discrepancies, the author has examined the insoluble 
residue obtained in the course of the degradation of the starch molecule 
hy unorganised ferments or by 1 per cent. hydrochloric avid. Ether 
extracted from the product a mixture of fatty acids, containing a pro- 
portion of carbon less than that required fur palmitic or oleic acid. 
The ratio between the amido-cellulose, thus purified, and the dextrose 
obtained was found to be as 98°7 : 100, a result which is still low 
owing to the formation of other products of decomposition by the 
action of the acid used. ve. 


Maltodextrin. By A. Herzretp (Ber., 18, 3469—3470).—This 
paper contains a short explanation of a few points of difference 
between the observations of Brown and Morris on maltodextrin 
(Trans., 1885, 560) and those of the author (Abstr., 1880, 866). The 
former state that this compound does not undergo fermentation by 
Saccharomyces cerevisie of the high fermentation type until it is 
further hydrated, whereas the author found that it is readily and 
completely fermented by pressed yeast. This discrepancy arises from 
the difference of species of yeast used. Indeed, Brown and Morris 
themselves show that maltodextrin is fermented by the slow action of 
certain forms of saccharomyces such as 8. ellipticus and S. pastorianus 
of the bottom fermentation type (comp. supra, 570). The author also 
allows that his former specimens of maltodextrin were not altogether 
free from maltose, and on a recent repetition of his work he is able to 
confirm Brown and Morris’ data as to the composition and specitic 
rotatory power of their maltodextrin. Vo ae Vi 


Action of Chlorine on Anhydrous Chloral. By H. Gavrier 
(Compt. rend., 101, 1161—1162).—Sixty grams of chloral was placed 
in a flask of 10 litres capacity, which was then filled with chlorine 
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gas. No change takes place in the dark even after 15 days, but in 
diffused light a reaction proceeds slowly, and in direct sunlight the 
colour of the chlorine completely disappears in two or three hours. 
The products are hydrogen chloride, carbonic chloride, and carbon 
tetrachloride ; the reaction being represented by the equation 


CCl,COH + 2Cl, = CCl, + COCI, + HCT 
(comp. Beilstein, Handbuch, p. 760). C. H. B. 


Preparation of Trichloracetic Acid. By A. Ciermont (Ann, 
Chim. Phys. [6], 6, 135—139).—One equivalent of chloral hydrate is 
melted at 50—55°, one equivalent of fuming nitric acid added, 
and the source of heat then removed; in @ few minutes nitrous 
vapours are given off; the action ceases almost entirely in an hour’s 
time. The liquid is then heated in a tubulated retort at 123° to 195°, 
whereby the whole of the nitric acid is removed ; above 195° trichlor- 
acetic acid distils as a colourless liquid which solidifies on cooling. 
Trichloracetic acid exists in a state of superfusion at 52°2°, its normal 
point of solidification being 55:0°. Acetic acid may be readily repro- 
duced from trichloracetic acid by heating equal volumes of saturated 
aqueous solutions of trichloracetic and fuming hydriodic acids in a 
sealed tube at 100° for 12 hours, the resulting liquid is exactly 
neutralised with potash, evaporated to dryness and the solid mass 
heated sufficiently to decompose any trichloracetic acid present ; the 
potassium acetate may then be extracted with absolute alcohol. 

A. P. 

Action of Nitrous Acid on Sulphonediacetic Acid. By J. 
M. Lovin (Ber., 18, 3241—3242).—When 1 mol. sulphonediacetic 
acid (Abstr., 1885, 241) is gradually added to a well-cooled, mode- 
rately concentrated solution of 2 mols. sodium nitrite, gas consisting 
mainly of carbonic anhydride is evolved, and the solution is found to 
contain sulphuric acid and a considerable amount of hydrocyanic 
acid. This reaction may be explained on the assumption that pri- 
mary diisonitrososulphonediacetic acid is first formed, and that this 
simultaneously decomposes into carbonic anhydride, sulphuric and 
hydrocyanic acids. Higher homologues of sulphonediacetic acid 
would yield nitriles or products of their decomposition, in addition to 
carbonic anhydride and sulphuric acid. N. H. M. 


Action of Acid Chlorides on Inorganic Compounds. By B. 
Lacuowicz (Ber., 18, 2990—2996; comp. Abstr., 1884, 990).—Pro- 
pionic and succinic chlorides act on dry lead nitrate with slight rise 
of temperature, and formation of propionic and succinic anhydrides 
respectively, nitrogen peroxide and oxygen being evolved. Analogous 
reactions take place between the chlorides of organic acids and all 
normal anhydrous nitrates of heavy metals. All metallic carbon- 
ates appear to react with the acid chlorides, with evolution of 
carbonic anhydride and formation of a salt of the organic acid; a 
trace of the anhydride is also formed. With the oxides of heavy 
metals, the reaction is much more vigorous ; the chief product is the 


salt of the organic acid (comp. Abstr., 1878, 108). N. H. M. 
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Fat of the Fruit of Vateria Indica. By F. v. Hésyer and J. 
F. Wo.trsaver (Chem. Centr., 1885, 762)—There have lately been 
brought into commerce, under the name of butter beans, some peculiar 
fatty seeds, which are now identified as those of Vateria indica, a tree 
from which considerable quantities. of vegetable tallow (Piney tallow, 
Malabar tallow) isderived. The air-dried seeds contain 49°2 per cent. 
of a greenish-yellow, solid fat, which bleaches rapidly on exposure 
to light, and has a peculiar, agreeable, balsamic odour. The fat 
is readily saponified, and yields a mixture of fatty acids melting at 
56°6° and resolidifying at 54°8°. This mixture consists of oleic acid 
with solid fatty acids which melt at 63°8° and constitute about 60 
per cent. of the vegetable tallow. A. J. G. 


Synthesis of Ethyl Acetoacetate and Phloroglucinol.. By A. 
Barrer (Ber., 18, 3454—3460).—As a preliminary point, the author 
reopens the discussion between Frankland, Duppa, and Wislicenus 
on the one hand, and Geuther on the other, regarding the constitution 
of ethylic sodacetoacetate, namely, whether the sodium is combined 
directly with the carbon or indirectly by means of the oxygen. Against 
the latter view is the ready replacement of the metal by other 
groupings, which are then undoubtedly directly associated with the 
carbon. Secondly, there arises the difficulty of representing the con- 
stitution of ethylic sodomalonate, whereby it would be necessary to 
assume that the stable COOEt grouping undergoes an extraordinary* 
transformation, leading to the production of a compound of formula 
COOEt-CH : C(ONa)-OEt. Thirdly, the analogy drawn by Geather 
as to the formation of ethylic sodacetoacetate with that of 
pinacone from acetone by the action of sodium through the inter- 
vention of a compound, ONa:CMe.°CMe,-ONa, fails, inasmuch as it 
has been observed that whereas sodium has no action on ethyl 
succinate, yet sodium ethylate, free from alcohol, converts it readily 
into ethyl succinosuccinate. Further, the observations of Purdie on 
the action of sodium ethoxide on ethyl fumarate are rationally 
explained by the intermediate formation of ethylic sodethoxysucci- 
nate, and its subsequent decomposition in the presence of alcohoi with 
re-formation of sedium ethoxide and production of ethyl ethoxysuc- 
cinate (Trans., 1881, 344; 1885, 855); such an explanation is in 
complete accordance with the commonly received view of the con- 
stitution of ethylic sodacetoacetate. On applying these facts to 
the initial action of sodium on ethyl acetate, it follows that the 
original hypothesis of Frankland’ and Duppa regarding the inter- 
mediate formation of acompound, ethylic sodacetate, CH,Na-COOKt, 
is possibly correct. By the action of 1 atom of sodium on 2 mols. of 
ethyl malonate at a temperature of 110°, a substance of the composi- 
tion C,;H,,0, is obtained, crystallising in needles which melt at 104°. 
It is insoluble in water, sparingly soluble in alcohol, readily soluble 
in ether and chloroform with pale-green fluorescence. It is analogous 
in its reactions to ethyl succinosuccinate, yet is much more stable ; 
its constitution is thus probably similar, and it is doubtless derived 
from 3 mols. of ethyl malonate, the carbon-atoms being associated in 
aring formula. It may. thus be regarded as methyl phloroglucinoltri- 
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carboxylate, Cs(OH);(COOEt);, and this hypothesis is supported by 

the formation of phloroglucinol from it by fusion with potash. 
Incidentally this synthesis of phloroglucinol raises the question 

whether its composition is correctly represented by its generally 


received formula, and not by the formula 00< 08 o> OH; in 


support of the latter it is mentioned that hydroxylamine reacts with 
phloroglucinol to form a crystalline compound melting at 128°. It is 
proposed to make this point a subject of further investigation. 


¥. BL ¥. 


Ethenylglycollic Acid. By C. A. Lopry pe Bruyn (Ree. Trav. 
Chim., 4, 221—235).—Acraldehyde combines directly with hydro- 
cyanic acid to form the nitrile of ethenylglycollic acid, which distils 
at 110° under a pressure of 85 mm.; sp. gr. at 15° = 1:05; it is 
soluble in alcohol and ether, but its preparation in a state of purity 
presents considerable difficulty. On saponification with hydrochloric 
acid, the nitrile is converted into ethenylglycollic acid, 


CH, : CH:CH(OH)-COOH, 


which may be purified by means of its zinc salt. The acid is a syrupy 
liquid, solidifiying in a vacuum after some time, forming a crystalline 
mass of the consistency of camphor. Its zinc salt crystallises with 3H,0, 
its potassium salt is a gammy hygroscopic mass, and the copper salt 
a greenish-blue, indistinctly crystalline powder, very soluble in water, 
sparingly soluble in alcohol. The acid, as also its salts, readily take 
up bromine, a molecule of the acid combining with a molecule of 
bromine ; but the acid, so far as it was examined, was probably not a 
dibromerythic acid. Vv. mm V. 


Pyrogenic Decomposition of Organic Acids. By Hawnrior 
(Compt. rend., 101, 1156—1158).—The acids were distilled in contact 
with a large excess of quicklime. 

Succinic acid yields ethane, C,H,O, = 2CO, + C.Hg. 

Adipic acid yields butane, C;H}.O, = 2CO, + C,H». 

Glycollic acid under these conditions decomposes only at a red heat, 
and yields methane (2 vols.) and hydrogen (1 vol.), and small quan- 
tities of liquid products which are free from methyl alcohol. The 
decomposition seems to be very complicated. 

Lactic acid yields alcohol, C;H,O; = CO, + C.H,O. This reaction 
renders it possible to pass from glucose to alcohol without the inter- 
vention of an alcoholic ferment. 

Pyruvie acid yields only a very small quantity of aldehyde, the 
remainder being in all probability decomposed in contact with the 
lime. C. H. B. 


Vinaconic Acid. By R. Firtic and R. Marsurc (Ber., 18, 
3413—3414).—In this notice it is stated that Perkin’s observa- 
tion that vinaconic acid (trimethylenedicarboxylic acid) does not 
combine with bromine is incorrect, inasmuch as in chloroform solo- 
tion in diffused daylight, it yields a dibromo-additive product, 
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C;H,Br,(COOH)),, in well-defined crystals, which melt at 100—119° 
with incipient decomposition. V. & Y. 


Pentamethylenedicarboxylic Acid (1,2). By W. H. Perkin, Jun. 
(Ber., 18, 3246—3252).—Ethyl pentanetetracarboxylate, 


CH(COOEt).-CH,-CH,-CH,-CH(COOEt),, 


is prepared by gradually adding a mixture of 150 grams of ethyl 
malonate and 76 grams of trimethylene bromide to a cooled solution of 
22 grams of sodium in 250 grams of absolute alcohol. In about an hour 
water is added, and the whole extracted with ether. On distilling off 
the ether, an oil is obtained which is distilled with steam, and frac- 
tioned under diminished pressure. The pure ether forms a very thick 
colourless oil, boiling at 259—262° (under 100 mm. pressure). 
When saponified, it yields a brown oily acid (probably pentanetetra- 
carboxylic acid); this when heated gives off carbonic anhydride and 
yields a-pimelic acid. 

By treating an ethereal solution of pentanetetracarboxylic acid 
(1 mol.) with sodiam ethoxide (2 mols.), a sodiwm compound, 
C,;,H»O,Na:, is formed; and this when treated with bromine and 
subsequently saponified with alcoholic potash, yields pentamethyl- 
enetetracarboxylic acid. When this is heated at 200—220° it 
decomposes into carbonic anhydride and pentamethylenedicurbozylic 


/CHyCH-COOH 


acid. This acid, CHK | , crystallises in nodular masses 
CH,-CH:COOH 

which melt at 159—160° ; it is readily soluble in hot water, alcohol, 

and ethyl acetate, sparingly in ether, benzene, chloroform, and light 

petroleum. The silver salt forms a sparingly soluble white precipitate. 

When the acid is heated for a long time at 300°, it gives off waiter, 


CH.°CH:-CO 
and yields the anhydride CH: | 

CH,°CH:CO 
melts at 64—67°, is readily soluble in ether, benzene, chloroform, and 
alcohol, more sparingly in light petroleum, and is almost insoluble in 
carbon bisulphide ; if it is warmed with resorcinol and sulphuric acid, 
and ammonia is subsequently added, it gives the fluorescein reaction 


very splendidly. N. H. M. 


yo. The latter compound 


Constitution of Carbopyrotritartaric Acid. By R. Firrie 
(Ber., 18, 3410—3413).—In a former paper, the author has shown 
that ethyl acetoacetate reacts with succinic acid to form an acid 
isomeric with carbopyrotritartaric acid (this vol., p. 47); it is pro- 
posed to name it methronic acid. When heated at 200—240°, it is 
decomposed into carbonic anhydride and pyrotritartaric acid. Re- 
garding the constitution of carbopyrotriturtaric acid, the author 
regards its formation from diacetosuccinic acid as analogous to that 
of mesityl oxide from acetone, thus giving the formula— 


-CH : CMe- ‘TT. 
CO<cH(GooH)> ©# COOH. 
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On comparison with the formula of methronic acid, 


C(COOH) : CMe 
CO<GH,-CH(COOH)>” 


it is seen that both are 2-A-dicarboxylic acids, im which the carboxylic 
groupings are in relatively different positions, but both acids would 
yield exebepyrotritartaric acid. Ve B, ¥, 


Action of Phosphoric Chloride on Alloxan. By G. Ciamictan 
and P. Macnacui:(Ber., 18, 3444—3446):—As a continnation of ob- 
servations on the action of phosphorus pentachloride on dichloro- 
maleimide (Abstr., 1884, 1116), the authors have examined the action 
of the same reagent on alloxan. On heating together alloxan, phos- 
phoric chloride (24 parts), and phosphorus oxychloride (24 parts) 
at 126—136°, tetrachloropyrimidine, C,N,Cl,, is formed. This sub- 
stance crystallises in micaceous leaflets melting at 67—68°, and 


possessing a penetrating odour resembling that of camphor. 
¥. . ¥. 


Thiohydantoin and its Derivatives. By R. Anprgascu 
(Monatsh. Chem., 6, 821—843).— By digesting the nitrosothiohy- 
dantoin obtained by Maly (Abstr., 1879, 712) with dilute hydrochloric 
acid in a sealed tube at 115—120°, it is completely devomposed, hy- 
droxylamine occurring amongst the products of the reaction. It is 
probable, therefore, that this compound, as also the nitrosothioglycollic 
acid derived ‘from it, are true isonitroso-compounds, a view which is 
supported by the fact that neither substance yields Lieberman’s 
reaction with phenol and sulphuric acid. By the reduction of iso- 
nitrosothiohydantoin with tin and hydrochloric acid, or with hy- 
driodic acid, thiocarbamide and glycocine are formed together with 
a small quantity of a substance which is separated by means of ether ; 
this forms a red powder, is soluble in water or alcohol with a brilliant 
yellow coloration and has an acid reaction; on the addition of alkalis 
it acquires a purple-red colour, which on acidifying again changes to 
yellow. Isonitrosothioglycollic acid when reduced by hydriodic acid 
yields glycocine alone, sulphur being precipitated. 

Imidocarbamine-B-thiolactic acid, NH,C(NH)S:CH,CH,-COOH, is 
formed bythe action of carbamide on a concentrated aqueous solution 
of B-iodopropionic acid, and not, as was expected, the corresponding 
-thiohydantoin. This acid crystallises in needles and melts at 175—176° 
with decomposition ; when digested with aqueous baryta, dithiolactic 
acid and 6-thiolactic acid are formed. When a solution of the latter is 
mixed with dilute ferric chloride and an alkali is added, a brownish- 
red coloration is produced, which becomes more intense on shaking with 
air, but disappears on standing. By oxidising imidocarbamine-(-thio- 
lactic acid dissolved in strong hydrochloric acid with potassium 
chlorate at 50—60°, carbamide, and f-sulphopropionic acid, 


HSO,°CH,-CH,-COOH, 


are obtained. The latter forms a strongly acid, colourless syrup. 
The silver salt forms small scales and is anhydrous; the barium salt, 
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C,H,BaSO, + 5H.0, is soluble in water and has a neutral reaction. 
This acid is also formed when bromine is added to an aqueous solution 
of imidocarbamine-f-thiolactic acid. 

Methylihiohydantoin, co< GSS : NH, may be prepared by 
heating methyl thiocarbamide with chloracetic acid at 100°; it forms 
almost colourless crystals identical in appearance with thiohydantoin, 
bat differs from this compound in being soluble in ether and alcohol. 
By the action of nitrous acid, it is converted into tsonitrosomethylthio- 
hydantoin, ChH;N;SO,; this forms a reddish powder, which is insoluble 
in ether, but dissolves in alcohol and hot water; it dissolves readily in 
aqueous alkalis, and on heating with aqueous baryta is converted into 
the barium salt ef isonitrosomethylthioglycollic acid. A. P. 


Constitutional Formula of Thiophen. By L. Garrermayy, A. 
Katser, and V. Meyer (#er., 18, 3005—3012).—The results of expe- 
riments made by the authors show—I. That a-thiotolen from coal-tar 
is a mixture of B- and y-thiotolen. JI. That there are only two thio- 
tolenic acids which are chemically different from one another, the 
B-acid melting at 126°5°, and the y-acid which melts at 136°. The 
2-acid melting at 118° is chemically identical with the f-acid; it 
yields the same bromo-derivative (Abstr., 1885, 1206), and the cal- 
cium salts of both acids yield, when distilled, the same ketone (com- 
pare p. 229). III. That a-tribromothiotolen melting at 74° is 
formed by the joint crystallisation of the S- and y-compounds; when 
once formed, it cannot be resolved into its constituents. 

These results remove the objections to V. Meyer's formula for 
thiophen (which admits ef only two series. of mono-derivatives), 
caused by the apparent existence of three series of derivatives. 


N. H. M. 


Monobromothiophen and Ethylthiophen. By E. Scuieicuer 
(Ber., 18, 3015—3023).—When monobromothiophen (Abstr., 1883, 
1091) is treated with ethyl bromide and sodium, it yields B-ethyl- 
thiophen. 

Ethylthiophenic acid, CSSH,Et-COOH, is prepared by the action of 
iodine and mercuric oxide on ethylthiophen, and subsequent treat- 
went of the iodo-ethylthiophen thus formed with ethyl chlorocar- 
bonate and sodium amalgam. It forms colourless, lustrous crystals, 
readily soluble in alcohol and ether, and melts at 71°. The caleiwm 
salt (with 24 mols. H,O) forms colourless needles with a silky lustre. 
The silver salt forms a white, curdy precipitate. When ethylthiophenic 
acid is oxidised by potassium permanganate, a thiophendicarboxylic 
acid (Abstr., 1885, 767) is obtained. 

Acetoethylthiénone, CSSH,EtAc, is obtained by treating a mixture 
of 33 grams of ethylthiophen, 20 grams of acetic chloride in 160 grams 
light petroleum with about 30 grams of aluminium chloride ; it forms 
an almost colourless liquid, having an agreeable odour; the hydrozy)- 
amine-derivative melts at 110°. Nitracetoethylthiénone, NO.C,SHEtAc, 
forms white, lustrous needles, melting at 71°, readily soluble in 
boiling water, alcohol, and ether. When an alcoholic solution is 
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treated with a trace of soda, it acquires a splendid purple colour. 
Acetoethylthiénone, when oxidised, yields a dicarboxylic acid identical 
with that obtained from ethylthiophenic acid. N. H. M. 


Derivatives of Brominated Thiophens. By J. Rosensers 
(Ber., 18, 3027—3031; compare Abstr., 1885, 1051). — Tribromo- 
thiophen sulphochloride, CsSBr,'SO,Cl, is prepared by boiling a weighed 
quantity of the sulphonic anhydride and the necessary amount of 
phosphoric chloride with phosphorus oxychloride. It crystallises in 
yellowish-white, hard needles, melting at 126°. Tribromothivphen- 
sulphonamide, C,SBr,SO,NH,, is obtained from the above compound 
by the action of ammonium carbonate. It forms white needles. 

Tribromonitrothiophen, C,SBr;NO,, is obtained by the action of 
fuming nitric acid on tribromothiophen, suspended in sulphuric acid. 
It crystallises in matted, reddish-yellow needles, which melt at 106” 
and are readily soluble in ether, sparingly in alcohol. When fused 
tribromothiophen suspended in sulphuric acid is treated with fuming 
nitric acid, dinitrodibromothiophen is formed identical with that 
already obtained from dibromothiophen. 

The author endeavoured to obtain an isomeric thiophendicarboxylic 
acid by distilling with potassium cyanide the thiophendisulphonic 
acid obtained by the sulphonation of dibromothiophen and sub- 
sequent removal of the bromine from the dibromo-disulphonic acid so 
obtained (this acid being isomeric with that obtained by the direct 


sulphonation of thiophen), but mere traces of a nitrile were formed. 
Several substances described by Langer (Ber., 17, 1566) were obtained 
in a state of purity, and the following corrections are made :—Dibro- 
mothiophen sulphochloride, CsSSHBr,SO,.Cl, is a crystalline solid, and 
melts at 32—33° ; dibromothiophen disulphochluride, CsSBr.(SO,Cl)., 
melts at 219—220°. N. H. M. 


Methylacetothiénone. By R. Demura (Ber., 18, 3024—3026). 
— Methylacetothiénone, CSSH,Me-COMe, is prepared by the action of 
aluminium chloride on f-thiotolen and acetic chloride dissolved in 
light petroleum. It forms a pale red oil boiling at 224° (corr). 
The hydroxylamine-derivative crystallises in small, colourless needles 
melting at lly°. Phenylhydrazine and sodium acetate act on methyl- 
acetothiénone with formation of a compound melting at 131°. When 
methylacetothiénone is treated with well-cooled fuming nitric acid, a 
nitro-compound, NO.CsSHMe-COMe, melting at 125°, is obtained. 
When methylacetothiénone is oxidised, it yields thiophendicarboxylic 
acid. y-Methylthiophen behaves like the 8-compound when acetylated 
and yields a ketone boiling at 216° (corr.). 

N. H. M. 


a- and f#-Thiénone. By L. Garrermany (Ber., 18, 3012—3015). 
—f-Thiénone, CO(CySH3)2, is prepared by the action of carbonyl 
chloride on thiophen; the product is diluted with an equal volume of 
light petroleum, cooled and treated with aluminium chloride. It is 
readily soluble in warm alcohol, crystallises in colourless needles, melts 
at 87—88°, and boils at 326° (uncorr.). The hydrazide crystallises 
in nodules and melts at 137°. @-Thiénone was also prepared by 
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distilling calcium f-thiophenate. The same ketone is obtained by 
the distillation of calcium a-thiophenate. N. H. M. 


y-Thiophenie Acid. By F. Muuntert (Ber., 18, 3003—3005).— 
This acid was obtained by oxidising thiotolen (Abstr., 1885, 1051). 
It crystallises from water in colourless needles melting at 136°. The 
calcium salt (with 4 mol. H,O) forms colourless needles; the silver 
sulé crystallises in lustrous needles, sparingly soluble in water. 

Concentrated nitric acid acts on y-tribromothiotolen with formation 
of a compound, C,SBrMe(NO,)., melting at 125°; it crystallises in 
short yellow prisms. N. H. M. 


Chlorobenzenes. By Istrratt (Ann. Chim. Phys. [6], 6, 367— 
395).—Chlorine acts on benzene in the presence of sunlight, form- 
ing only additive compounds in the first place. When the benzene is 
saturated in this manner, substitution-compounds are formed, and 
possibly all the hydrogen may be thus replaced and hexachloro- 
benzene hexachloride obtained. By acting on benzene with excess 
of chlorine in this manner and boiling the products obtained with 
alcoholic potash, in addition to 1, 2, 4 trichlorobenzene and penta- and 
hexa-chlorobenzenes, the author has obtained 1, 3, 4, 5 tetrachloro- 
benzene in the pure state in considerable quantity (about 14 per cent. 
of the crude chlorobenzenes treated). It melts between 28° and 30°, 
remains in a state of superfusion to a little below 20°, and boils at 
242—243°, A. P. 


Separation of Mixtures of Hydrocarbons of the Benzene 
Series. By C. Frizpet and J. M. Crarrs (Compt. rend., 101, 1218— 
1223).—The method described in this paper was devised for the pur- 
pose of separating ethylbenzene and the three xylenes which are 
formed, together with other products, by the action of aluminium 
chloride on toluene. It is based upon the fact that dry bromine con- 
taining | per cent. of iodine converts all the xylenes completely into 
tetrabromo-derivatives and ethylbenzene into a dibromo-derivative, 
the latter being subsequently converted into pentabromethylbenzene 
by the action of bromine in presence of aluminium chloride or 
bromide. Pentabromethylbenzene was obtained by Gustavson, but 
was not described. It crystallises in monoclinic prisms which melt at 
141°5°, and can be distilled with considerable decomposition under 
ordinary pressure. Under a pressure of 160 mm., it distils unchanged. 
Pentabromethylbenzene is soluble in 11 parts of light petroleum (b. p. 
80—90°) at 20°, and the dibromo-derivative is miscible with light 
petroleum in almost all proportions. The tetrabromo-xylenes require 
about 200 parts of light petroleum for solution ; hence this liquid can 
be employed to separate the various products. 

The mixture of hydrocarbons is mixed with about 10 times its 
weight of bromine containing 1 per cent. of iodine and allowed to 
remain for 10 hours at the ordinary temperature. The excess of 
bromine is removed by means of potash, and the dried product ex- 
hausted with successive portions of light petroleum until the dis- 
solved matter melts at a higher temperature than 240°. The petro- 
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leum is concentrated repeatedly until the tetrabromo-xylenes have 
almost completely crystallised, and the quantity remaining in solu- 
tion is calculated from the known solubility of these compounds. The 
petroleum is expelled from the mother-lquor by evaporation, the 
residue is mixed with four or five times its weight of bromine, and 
aluminium chloride or bromide is added. After some hours the pro- 
duct is washed with potash, crystallised from benzene, and weighed, 
a correction being made for the small quantity of admixed tetra- 
bromo-xylenes. 

About 10 per cent. of ethylbenzene was isolated by this method 
from the product boiling at 137°, obtained by heating toluene at 110° 
for two days with 20 per cent. of aluminium chloride. The analysis 
can be made with 5 grams of matter, or even less. 

Ethylene and its homologues are formed by the condensation of the 
amethylene which is liberated in the reaction, thus : 2C,;H;-CH, = 2C,H, 
+ C,H, and the ethylbenzene is produced by the reaction C,H, + 
C,H, = C.HsC.Hs. 

In order to separate the xylenes, about 2 grams of the tetrabromo- 
derivatives are heated in sealed tubes at 16V—170° (in the vapour of 
pseudocumene) with 20 grams of bromine and 20 grams of water. 
The tetrabromo-derivatives are converted into the theoretical quanti- 
ties of the corresponding tetrabromophthalic acids, C,Br,(CHs). + 6Br, 
+ 4H,0 = C,Br,(COQH), + 12HBr. Any destruction of the 
phthalic acids by further oxidation is indicated by the presence of 
carbonic anhydride in the tubes. The tetrabromophthalic acids are 
obtained in exactly the same proportions as the isomeric hydrocarbons 
in the mixture taken for analysis, and they can be separated by 
methods which will be described in a subsequent paper. The ortho- 
acid crystallises in small plates, requires 400 parts of water at 15° for 
complete solution, and is easily converted into the anhydride or the 
imide. The para-derivative crystallises in needles and gives a pre- 
cipitate with silver solution. The meta-derivative gives no precipitate 
with silver, and is much more soluble than the other two. 

C. H. B. 

Chlorinated Ethylbenzenes. By Isrratt (Ann. Chim. Phys. 
[6], 6, 395—432).—The higher members of the series of monochlor- 
ethylbenzenes may be prepared by passing a further amount of 
ethylene into the mixture of phenyl and aluminium chlorides (Abstr., 
1885, 251). They are all liquids which do not crystallise at 7°, and 
are soluble in the usual solvents. 

Parachlorethylbenzene boils at 181—182°, and has a sp. gr. of 1068. 
By boiling the mixed monochlorethylbenzenes (loc. cit.) with sulphuric 
acid, four isomeric sulphonic acids are formed which may be separated 
by the fractional crystallisation of their barium salts. 

a. 2(C,H;CIEt‘SO;).Ba + H,O forms white needles, and is very 
sparingly soluble in water. £. 4(C,;H,;CIEt-SO;),.Ba + 3H,O forms 
a white, crystalline powder consisting of very small needles. 
y. (C.H;CIEt*SO,).Ba + H,O forms colourless, rhombic plates having 
a brilliant lustre; and, lastly, 6. 3(C;H,CIEt-SO;),Ba + H.O forms 
white granular or mamellar tufts of acicular crystals, and is readily 
soluble in water. 
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The mixed monochlorodiethylbenzenes, C,H;ClEt2, have a sp. gr. of 
1-036 at 0°, and boil between 215° and 255° ; by oxidation with chromic 
acid two chlorophthalic acids are obtained ; the a-acid [P?Cl: (COOH), = 
|: 3: 5], is insoluble in water at 15°, but dissolves readily in boiling 
water and most of the ordinary solvents, and melts at 129—130°. 
When sublimed, it readily yields the anhydride, which crystallises in 
needles, melts at 114°, and is soluble in the usual solvents. The 
B-acid is insoluble in boiling water, but dissolves in dilute ammonia 
from which hydrochloric acid precipitates it in amorphous, white 
flocks ; it is sparingly soluble in hot alcohol from which it crystallises 
better than its isomeride ; it dissolves in most of the ordinary solvents, 
melts at 123°, sublimes readily at 100°, and distils without decom- 
position; it probably has the constitution C,H,Cl(COOH), 
[?Cl: (COOH), = 1: 2:5]. Besides these acids, a third oxidation- 
product, chlorethylbenzene methyl ketone, C,H;EtCl*COMe, was ob- 
tained ; it is insoluble in hot aqueous ammonia, but dissolves readily 
in hot alcohol ; boils between 265—270°; by fusion with potash it is 
converted into ethylchlorobenzoic acid, C(H;CIEtCOOH. This is in- 
soluble in cold water, melts at 115°, and commences to sublime at 
100°; the barium salt, (CsH;CIEt‘COO),Ba, forms small crystals 
insoluble in cold water. 

The chlorotriethylbenzenes, CsH,ClEt;, boil between 235° and 260°, 
and have a sp. gr. of 1°028 at 8°; by oxidation with potassium per- 
manganate, an acid was obtained in small quantities. 

The monochlorotetrethylbenzenes, C,HCIEt,, boil between 265° and 
290°; the sp. gr. of the liquid at 0° is 1-022. 

Monochloropentethylbenzene, C,ClEts;, is very difficult to obtain; 
it boils between 290° and 295°; the sp. gr. of the liquid at U° is 
1:065. In the preparation of this compound, a liquid boiling at 350° 
was separated; it has a reddish colour; its vapour-density is 8°85, 
and its sp. gr. at 0° = 1179; it remains liquid at —7°, and has the 
composition C,,H)Cl2. An Oe 


New Method of Chlorination. By A. Corson and H. Gavurizr 
(Compt. rend., 101, 1064—1066).—When 10 c.c. of a xylene are 
heated with 35 grams of phosphoric chloride in sealed tubes at about 
190°, the products are phosphorous chloride, hydrogen chloride, 
and a chlorine-derivative. Paraxylene yields tolylene chloride, 
CsH(CH.Cl).; ortho-xylene yields the chloride corresponding with 
ortho-xylene glycol and metaxylene, the chloride corresponding with 
metaxylene glycol. 

If 7 c.c. of toluene is heated in sealed tubes at 190° with 30 grams 
of phosphoric chloride it yields beuzyl dichloride, CHPhCh. 

9 cc. of paraxylene heated under the same conditions with 
40 grams of phosphoric chloride, yields phosphorus trichloride and a 
chloride, CsH,(CHCI,),, which forms transparent crystals melting at 
93°, and is soluble in ether, light petroleum, chloroform, benzene, and 
alcohol. When heated with 100 times its own weight of water, this 
chloride is converted into terephthalic aldehyde. 

Ortho-xylene under the same conditions yields a corresponding 
derivative, which melts at 86°, is more soluble in ether and light 
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petroleum than the para-compound, and likewise dissolves in benzene, 
chloroform, and alcohol. When boiled with 100 times its weight of 
water, it is completely saponified, and although the corresponding 
aldehyde has not yet been isolated, alkalimetric titration of the liquid 
after saponification shows that the chloride has the constitution 
C,H,(CHCI,)2, and not C,HyCCl,-CH,Cl. 

These results show that phosphoric chloride furnishes a means of 
introducing a definite amount of chlorine into the homologues of 
benzene, and that the chlorine does not act on the hydrogen of the 
benzene nucleus until substitution has taken place in the lateral 


chains. C. H. B. 


Fractions of Coal-tar Oil Boiling between 170—210°; 
1,2, 4,5 Durene. By K. E. Scuuize (Ber., 18, 3032—3034).— 
1500 c.c. of coal-tar oil boiling between 189 and 200°, previously freed 
from bases and phenols, was shaken successively with quantities of 
sulphuric acid of increasing strength (from 4U0 c.c. of 66 per cent. acid 
to 20 c.c. fuming acid containing 50 per cent. sulphuric anhydride) 
for 10 minutes and allowed to subside for a quarter of an hour in 
each case, when the acid was drawn off and saponified. A residue of 
paraffin remained. The last fraction but one yielded symmetrical 
durene. Other modifications of durene are probably present. These 
results are contrary to Jacobsen’s hypothesis, which excludes the 
possibility of the presence of tetramethyl-derivatives of benzene in 
coal-tar oil. N. H. M. 


Metacresol. By W. Sraepet (Ber., 18, 3443—3445)—It is 
generally stated that metacresol does not solidify even at —80°; it is, 
however, here shown that when prepared pure from metatoluidine it 
can be made to crystallise when cooled in a freezing mixture to —18’, 
by the addition of minute crystals of phenol, which it resembles in 
crystalline form. Thus obtained it melts at 3—4°. 

Similar experiments with commercial metacresol were not so suc- 
cessful, although it was obtained of a glassy consistency in a freezing 
mixture of ether and solid carbonic anhydride. ¥. & Y¥. 


Derivatives of Phloroglucinol. By J. Herzic (Monatsh. Chem., 
6, 884—8838).—Tribromophloroglucinol was prepared from pure syn- 
thetically produced phloroglucinol, and also from the querciglucol of 
Gautier (Abstr., 1881, 272). As the loss in the preparation of this 
compound by Hlasiwetz’s method is due to the simultaneous presence 
of bromine and water, the following modified process was adopted. 
Bromine was added gradually, and in slight excess, to a solution of 
phloroglucinol in glacial acetic acid, the free bromine removed by 
heating on the water-bath, and the tribromophloroglucinol recrystal- 
lised from water, the yield was 92 —94 per cent. of the phloroglucinol 
employed. The melting points of the tribromo-compounds produced 
by this method from pure phloroglucinol and from querciglucol were 
found to be identical, namely 148—150°, and further the triacetyl- 
derivatives, C,Br;Acs, prepared from the tribromo-compounds by the 
action of acetic anhydride and sodium acetate, which crystallise from 
alcohol in colourless needles, also showed in each case the same 
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melting point, 181—183°. The difference, therefore, observed by 
Gautier between phloroglucinol and querciglucol is apparently due to 
the presence of impurities in the latter. 

On submitting tribromophloroglucinol to the action of dilute alkalis, 
the whole of the bromine is removed as hydrogen bromide, and on 
acidifying no precipitate is formed ; the products of this reaction have 
not yet been examined. A. P. 


Phenylmelamines and their Derivatives: Normal, Iso, and 
Asymmetric Compounds. By A. W. Hormayn (Ber., 18, 3217— 
3234).—Triphenylmelamine (this vol., p. 41) is best prepared by the 
action of aniline on cyanuric chloride; the product is extracted with 
dilute hydrochloric acid to remove unchanged aniline, and then crystal- 
lised from alcohol. When heated with hydrochloric acid at 150°, it is 
decomposed into aniline and cyanuric acid. 

Hezaphenylmelamine, C,N;(NPhz)3, is obtained by the action of 
diphenylamine on cyanuric chloride. It forms rhombic plates, melting 
above 300°, insoluble in alcohol, ether, chloroform, &c., but can be 
recrystallised from nitrobenzene. Hydrochloric acid at 150° converts it 
into diphenylamine and cyanuric acid. 

Phenyleyanamide is prepared by heating 15 grams of phenylthio- 
carbamide, 25 grams of potash, 50 grams of lead acetate, and } litre of 
water for 1O—15 minutes at 100°; the solution is then filtered and 
treated with acetic acid. The amide separates as an oil, which solidifies 
on cooling. It crystallises from water (with 4 mol. H,O), and melts 
at 47° (comp. Abstr., 1879, 804: 1880, 44); a platinochloride, 
(CN-NHPh),,H.PtChk, and a silver salt, CN-NAgPh, were pre- 
pared; they differ in composition from those described by Feuerléin 
(loc. cit.). 

Triphenylisomelamine, (C:N-Ph),(NH);, is prepared by heating 
phenyleyanamide for one hour at 100°; it melts at 185° (comp. Ber., 
3, 267). The platinochloride and aurochloride are described. When 
stirred with cold dilute hydrochloric acid, it gradually dissolves with 
formation of a compound of the formula, NPh< GON) NPL CNH, 
and much ammonium chloride. This substance, when boiled with 
hydrochloric acid, yields a compound NPAC cee >O -NH. This 
erystallises from alcohol in needles, which melt at 272°. A platino- 
chloride, (C2,H,.N,O.)2,H,PtCl, was prepared. Hydrochloric acid at 
150° converts triphenylisomelamine into tripheny! isocyanurate, 

NPh<Oy NPL>CO; 
melting at 275° (comp. Abstr., 1835, 774). 


Asymmetrical triphenylmelamine, NPH<GIN Hy N>CNHPh, is 


obtained when a solution of phenylthiocarbamide in strong alcohol is 
boiled with freshly precipitated mercury oxide, filtered, and boiled for 
a long time in a reflux apparatus. From time to time, the alcohol 
is distilled off, and the resinous product treated with the cold alcohol. 
This is repeated until the resin no longer forms a clear solution in the 
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alcohol, when an additional hour’s boiling suffices to complete the 
reaction. The produet is purified by crystallisation from chloroform, 
and forms small colourless needles melting at 217°. It is insoluble in 
water, but dissolves readily in all acids, and is precipitated by the 
addition of alkali. The platinechloride, C2,H Ne,H,Pt€l, + H.O, forms 
small, nodular, very sparingly soluble crystals. The awrochloride was 
also prepared. Hydrochloric acid acts on it at 100°, with formation 


of a compound, NPL< Gon) NOC’ -NHPh. 


The awurochloride, Cy»H,,N;0,HAuCh, erystallises in groups of 


plates. 
When asymmetrical triphenylmelamine is heated at 150° with hydro- 


chloric acid, diphenylated orthotsocyanuric acid, NPh< 4 NE >C-OH, 


is formed. It is almost insoluble in water, sparingly soluble in ether 
and alcohol, and crystallises from the latter in groups of needles, 
melting at 261°; a silver salt, Cjs;sH»AgN,O;, was prepared. Concen- 
trated hydrochloric acid at 280° decomposes the acid into aniline, 
ammonia, and carbonic anhydride. N. H. M. 


Toluylenethiocarbimide. By O. Brtrersr and A. Srerner ( Ber., 
18, 3292—3295).—Toluylenedithiocarbamide was prepared by Liissy’s 
method (this Jour., 1875, 1036), slightly modified. It forms 
colourless lustrous plates, melting at 206° (uncorr.). Fuming nitric 
acid at 120° does not act on it. Hydrochloric acid acts on it with 
formation of a small quantity of a crystalline substance, probably 
toluylenethiocarb:mide. 

Metatoluylenediphenylthiocarbamide separates from a dilute solu- 
tion of toluylenediamine and phenylthiocarbimide in a mixture of 
alcohol and ether in small erystals, melting at 163°. When boiled 
with strong hydrochloric acid, it decomposes into (1) toluylenediamine 
and phenylthiocarbimide, (2) aniline and metatoluylenedithiocarbimide 
(toluyleneisothiocyanate), C;H(CNS),. The latter compound crystal- 
lises from light petroleum in colourless erystals melting at 56°. Its 
vapour has the characteristic odour of thiocarbimides. 

The compound described by Liissy (/oc. cit.) as toluylenethiocarbimide 
is probably impure phenylthiocarbimide. Toluylenethiocarbimide can 
be more advantageously prepared by Rathke’s method (Annalen, 167, 
218) from toluylenediamine. N. H. M. 


Crystallography of some Organic Compounds. By E. Wicket 
(Zeit. Kryst. Min., 11, 73—82).—Crystals of the following compounds 
were measured: Metanitrobenzmesidine, ©C,H.Me,NH-CO-C,H,yNO,, 
monosymmetric, a:b: c = 1°6983:1: 2°7838, 8 = 84°18’. Sodium 
metasulphobenzoate, SO,Na°C,H,CO-OH + 2H.,0, asymmetric, a: b:c 
= 0°5123:1:1°:7144, 2 = 95° 43’, B = 103° 33’, y = 78° 24’. Benzo- 
phenone, rhombic, a:b: ¢ = 0°8511:1:0°6644. Mononitromesitylene, 
rhombic, a:b:c¢ = 0°5600:1:0°4878. Ethylacetanilide, rhombic, 
a:b:c¢ = 08401 :1:1:0064. Ethyl anishydroxamate, C,H,O,NEt-OH 
(Abstr., 1883, 462), monosymmetric, a:b: ¢ = 13174: 1:0°8563, 
Bp = 85° 54. B. H. B. 
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Crystallographic Examination of some Organic Compounds. 
By O. Heinrze (Zeit. Kryst. Min., 11, 83—88).—Crystals of the follow- 
ing compounds were measured: ‘Trinitroparaxylene, C,H Me,(NO,);, 
monosymmetric, a:b:¢ = 2°4134:1:1°9194, B = 75° 40”. Barium 
isophthalate, CsH,(CO-O),.Ba + 6H.,O, asymmetric, 

a:b:¢ = 0°79354:1 : 0 61347, 


a = 92°392’, B = 93° 4832’, y = 78° 533” Nitrodiethylmetamidobenzvic 
acid, monosymmetric, a:b:¢ = 0°89325:1:1°09523, & = 74° 57’. 
Trimethylmetachlorophenylammonium bromide, C,H,ClNMe,Br, 
rhombic, a:b :¢ = 0°87535: 1: 0°53392. Compound of grape-sugar 
with sodium chloride, 2C;H,,O.,NaCl + H,0, hexagonal, rhombo- 
hedral, a:c = 1:1°7523.  Paratolytrimethylammonium iodide, 
rhombic, a:b: ¢ = 0°71747:1:3°05495. Triethylentritolytriamine, 
N;EtC;H,Me);, momosymmetric, a:b:c = 0°5816:1:1:0309, B = 
75° 234’. B. H. B. 


Action of Acetone on Aniline. By C. Eneier and P. Rigum 
(Ber., 18, 3296—3297 ; comp. Abstr., 1885, 1246).—A reply to Beyer 
(this vol., p. 145). 


Action of Potassium Cyanide on Dinitromethylaniline. 
By E. Liepmann and F. Fieissyer (Monatsh. Chem., 6, 807—817).— 
On slowly adding potassium cyanide (1 mol.) to an alcoholic solution 
of dinitrodimethylaniline (1 mol.) heated at 50°, dimethylaniline and 
a little ammonia are given off, the liquid becomes reddish-brown, and 
after a time blackish-brown crystals of the potassium-derivative 
of dinitrodimethylamidophenol separate out. The pure phenol, 
NMe,C,HANO,)-OH, prepared from this melts at 195°, is very 
sparingly soluble in alcohol, more readily in chloroform, and insoluble 
in benzene; it forms clear yellow triclinic crystals exhibiting the 
faces 101, 101, 110, and 110. The yield is about 20 per cent. of the 
nitro-base employed. By the action of nascent hydrogen or hydrogen 
sulphide, the phenol is converted into an unstable amido-compound. 

The ammonium-derivative forms golden-yellow scales; it melts at 
195°. The potassium-derivative crystallises in brilliant orange-red 
needles, is insoluble in alcohol, and sparingly soluble in water. The 
silver-derivative forms clear red crystals which become brown on ex- 
posure to light ; it explodes violently when heated to 140°, and is fairly 
soluble in cold water. The barium, lead, and copper derivatives were 
prepared. On heating dinitrodimethylamidophenol with dilute potash, 
dimethylamine and the dinitroresorcinol described by Benedikt (Abstr., 
1881, 1132) are formed. A. F. 


Ortho-xylidines. By O. Jaconsen (Ber., 18, 3166—3168).—A 
reply to Wroblewsky (Ber., 18, 2904). 


Compounds from Diazophenols and 6-Naphthylamine. By 
O. Sacus (Ber., 18, 3125—3132; compare Abstr., 1885, 1238).— 
When an aqueous solution of orthodiazophenol is added to a cold 
alcoholic solution of A-naphthylamine, a compound, OH-C,H4N;H-C,.H;, 
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is formed. This is insoluble in water, soluble in alcohol, from which 
it crystallises in slender, red needles melting at 192—193°. The 
acetyl-derivative, OH*C,H,N;Ac*C\H;, forms small red needles which 
melt at 198°. The benzoyl-compound, OH-C,H,N;Bz-C,oH;, is prepared 
by melting together 1 part of the 8-naphthylamine-compound and 
2 parts of benzoic anhydride. It crystallises from benzene in slender, 
red, lustrous needles melting at 13°. 

The compound OH-C,H,N,H-C\H; is decomposed by hydrochloric 
acid at 150—160°, with liberation of nitrogen, and formation of 
f-naphthylamine and pyrocatechol. Bromine acts on it, yielding 
dibromo-f-naphthylamine (described by Lawson, loc. cst.) and a 
brominated pyrocatechol. When reduced with zinc-dust and glacial 
acetic acid, it yields Lawson’s z-8-naphthylenediamine. 

A corresponding compound was prepared by the action of 
paradiazophenol on @-naphthylamine. It forms red, flat prisms 
melting at 192—193°, and resembles the orthophenol-derivative 
completely. The acefyl-derivative crystallises from glacial acetic acid 
in red, lustrous needles melting at 218°. The benzoyl-derivative is 
readily soluble in nitrobenzene, and crystallises in bright red, lustrous 
needles ; it melts at 244°. 

A compound, OMe’C,H,N;H°C,,H;, was prepared by the action of 
methyl orthodiazophenyl ether on AB-naphthylamine. It crystallises 
from alcohol in dark red, monoclinic prisms, having a metallic lustre, 
and melts at 133°. In its behaviour, it resembles the two compounds 
above described. The acetyl-derivative forms very lustrous, red 
needles melting at 198—199°. The benzoyl-derivative crystallises in 
groups of dark red, lustrous needles which melt at 152—153°. 

N. H. M. 

Orthamidazo-compounds. By T. Zincxe (Ber, 18, 3142— 
3144).—Orthamidazotoluene when oxidised behaves in the same way 
as the compounds from f-naphthylamine and diazo-salts (compare 
p. 244), and yields a very stable compound, 


N 
C.H.Me | >N-C.H.Me ; 
N 


this forms colourless, lustrous, thin plates, readily soluble in 
hot alcohol, glacial acetic acid, and benzene; it melts at 125 
—126°. Hot acetic anhydride and cold concentrated sulphuric 
acid dissolve it unchanged; nitric acid appears to have no 
netion on it. Assuming the compound to have the constitution 
given above, the constitution of orthamidazotoluene would be 


C.HMe< SE >N-C.HMe. This formula does not, however, account 


for the formation of a diazo-compound from orthamidazotoluene and 
from its disulphonic acid, which requires the presence of an amido- 


group. N. H. M. 


Sulphonation of Phenylhydrazines. By A. Gatiinex and 
V. v. Ricuter (Ber., 18, 3172—3178).—The sulphonation of the 
hydrazines can be effected by slowly adding the hydrazine base to 
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concentrated sulphuric acid, strong heating being avoided. Sulphonic 
acids, however, seem only to be formed when the para-position 
relatively to the hydrazine-group is unoccupied. The sulphonic acids 
can also be more readily prepared by the action of sulphuric acid on 
the sodium hydrazinesulphonates (X-*N,H,°SO;Na) obtained as 
intermediate products in the preparation of the hydrazines by the 
reduction of diazo-compounds with sodium sulphite and zinc-dust. 
Limpricht has recently obtained several of the hydrazinebenzene- 
sulphonic acids by reducing the corresponding diazo-compounds 
(Abstr., 1885, 1216). 

Parahydrazinebenzenesulphonic acid, N,H;C,H,SO,H, crystallises 
in flat, lustrous needles, with } mol. H,O. Strecker stated it to be 
anhydrous. The barium, lead, sodium, zinc, and ammonium salts are 
described. Orthohydrazinetoluenesulphonic acid, 


N.H;'C,H;Me'SO,H [Me : N,H, : SO,H = 1 : 2: Pd] 


crystallises in tufts of thin needles. The barium, lead, sodium, and 
zine salts are described. In correction to Bésler’s statements (Abstr., 
1882, 1062), it is mentioned that orthotolylhydrazine melts at 59°, not 
at 56°, and that the free base crystallises in needles, the hydrochloride 
in colourless four-sided plates. 

Paratolylhydrazine when heated with sulphuric acid yields, not a 
sulphonic acid, but a peculiar basic substance which is precipitated 
in voluminous yellow flocks on addition of soda to the solution. It is 
being investigated. 

In conclusion, the author states that the method of eliminating the 
hydrazine-group by boiling with a solution of copper sulphate, can 
also be applied to the determination of the nitrogen in these sulphonic 
acids or in acid solutions of their salts, the nitrogen being completely 
evolved in the free state. A. J. G. 


Additive Products of Amarine Silver: Mono-substituted 
Derivatives of Amarine. By A. Craus and L. Scusrset (Ber., 18, 
3077—3087 ; comp. Abstr., 1885, 1132).—Amarine silver methiodide, 
C.,H,,AgN2,Mel, is prepared by the action of methyl iodide at the 
ordinary temperature on amarine silver, to which a large quantity of 
benzene has been added; in 2 or 3 days a greyish-black powder is 
formed which is washed with benzene and crystallised from chloro- 
form. It is a white, pulverulent substance insoluble in ether, readily 
soluble in chloroform. It melts at 173° (uncorr.). Amarine silver 
ethiodide, C»H,,AgN,,Etl, is obtained in the same way as the above 
compound, and forms a white powder melting at 115° (uncorr.). 

Amarine silver benzylehloride, CxH,AgN.,C;H,Cl, is formed by 
the action of benzyl chloride on amarine silver at 100°. It is a white 
powder, which becomes violet on exposure to light; it melts at 250° 
(uncorr.). Amarine silver propyl iodide forms white microscopic 
crystals melting at 140° (uncorr.). 

Methylamarine, CxH,;,MeN,, is formed in the preparation of the 
above-mentioned methiodide. It is a white, crystalline substance 
readily soluble in ether, benzene, alcohol, and chloroform; it melts at 
184° (uncorr.). Ethylamarine, C.,HyEtN,, formed in the preparation 
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of amarine silver ethiodide, crystallises in lustrous white plates 
melting at 163° (uncorr.); it dissolves sparingly in ether, readily in 
alcohol, benzene, and chloroform. 

Bromobenzene acts on amarine silver with formation of lophine and 
benzene. 

Monobenzoylamarine, C.,H\;BzN2, is obtained by the action of ben- 
zoyl chloride on amarine silver suspended in benzene at 100°. It forms 
large, clear prisms readily soluble in benzene, alcohol, and chloroform, 
and melts at 180° (uncorr.). Caustic alkali converts it into amarine 
and benzoic acid. The hydrochloride is soluble in hot alcohol and in 
chloroform, and melts at 302°. The platinochloride forms a yellow, 
crystalline precipitate readily soluble in alcohol, insoluble in ether ; it 
melts at 192°. The dichromate and acetate are also described. 
Benzoylamarine benzoylchloride, C.,H,,;BzN2,BzCl, separates from a solu- 
tion of its ingredients in benzene as a white, crystalline powder 
readily soluble in alcohol, sparingly in chloroform and light petroleum. 
It melts at 312° (uncorr.). When benzoylamarine is boiled with 
alcohol, dibenzoylamarine is formed (comp. Abstr., 1883, 799). Ben- 
zoylamarine benzylchloride, C.,Hy,BzN,,C;H,Cl, forms small, bright 
rhombohedra insoluble in ether and benzene, sparingly soluble in 
chloroform. It melts at 351°. When boiled with alcoholic potash 
solution, it yields potassium chloride and benzylbenzoylamarine, 
C,H,C.,H\.BzN,. This forms a white powder insoluble in alcohol, 
ether, benzene, &c. 

Benzylamarine benzoylchloride, C;H;*C2H,,N2,BzCl, is obtained by 
the action of benzoic chloride on benzylamarine mixed with benzene. 
It forms long, yellowish needles which melt at 340—350°. It is 
insoluble in ether, but dissolves readily in alcohol with decomposition, 
and is thus distinguished from its isomeride. The compound so 
formed, benzoylbenzylamarine, C2,H,.(C;H;)BzN., is insoluble in 
ether, alcohol, chloroform, and dilute acids. It melts at 318°. 

Benzoylamarine methiodide, C.,H,;BzN.Mel, melts at 318°; it dis- 
solves in hot alcohol unchanged. The ethiodide melts at 354°. The 
author considers that the existence of the two compounds, benzoyl- 
amarine benzylchloride and its isomeride benzylamarine benzoyl- 
chloride, exclude Japp’s formula for amarine, in which both nitrogen- 
atoms are represented as symmetrical amido-groups. The following 
— are suggested for amarine silver and ethylamarine respect- 
ively :— 

CHPh:-NH 


CHPh-NAg 
<cCHPh—n7CPh, and <opp : nEyCPh- 
N. H. M. 


Preparation of Vanillin from the Gum of the Olive Tree. 
By A. Scueiwen (Dingl. polyt. J., 258, 240).—The author obtains 
this substance by oxidising the gum of the olive tree. Olivil obtained 
by recrystallising the gum from alcohol, or its acetyl-derivative, 
C\.Hs0,Ac, may also be employed. . B. 


Dehydrodivanillin. By F. Tremaxn (Ber., 18, 3493—3496).—A 


characteristic reaction of vanillin is the production of a bluish-violet 
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coloration with ferric chloride; on heating, dehydrodivanillin, 
OMe:’C,H.(OH)(COH)-C,H.(OH)(COH)-OMe, separates from the 
liquid in white needles, insoluble in ordinary menstrua, but readily 
soluble in potash. It melts at 303—304°. It is derived from 2 mols. 
of vanillin by the abstraction of 2 atoms of hydrogen. Its formation 
is analogous to that of dithymol from thymol, and of cedriret from 
ethylic dimethylpyrogallol ether by means of the same reaction. De- 
hydrodivanillin, when heated with sodium methoxide and methyl 
iodide, is converted into the corresponding dimethyl ether, 


C,.H,(COH).(OMe),, 


which crystallises in white needles melting at 131—138°, insoluble in 
water and alkalis, but more soluble than its parent compound in 
alcohol and ether. Dehydrodiprotocatechuic acid, C,,H({OH) (COOH)., 
obtained from dehydrodivanillin by fusion with potash, and subse- 
quent purification by means of the calcium salt, is an amorphous 
flocculent substance, melting at above 300°; it is slightly soluble in 
water, and more soluble in alcohol. With ferric chloride, it gives the 
characteristic colour: reactions of protocatechuic acid, with copper 
sulphate a brownish-red, with silver nitrate a brown, with lead acetate 
a voluminous white, and with zinc sulphate a white precipitate. 


V. LY. 


Resacetophenone. By A. Micnacn and G. M. Patmer (Amer. 
Chem. J., '7, 275—277).—Nencki and Sieber (Abstr., 1881, 591 and 
811) have given to resacetophenone the constitutional formula 


C.H,(OH)."CO-CH;, 
whilst the authors had regarded it as more probably represented by 
OH<p> C(OH)-CHs, as it forms only a single monacetyl-derivative. 


By the action of phenylhydrazine on resaeetophenone in alcoholic 
solution, a crystalline substance is formed, melting at 159°, and 
having a composition agreeing with the formula 


C,H,(OH),-CMe : N,HPh. 


Thus it would seem that a carbonyl-group is present, although it was 
found impossible to obtain a diacetyl-derivative, even by using acetic 
anhydride and sodium acetate. 

Nencki and Sieber were unable to obtain a hydroxyacetophenone 
by the action of zine chloride on phenol and acetic acid; but b 
increasing the amount of zinc chloride this substance, C;H,(OH) Ac, 
can be prepared; it crystallises in needles, melts at 108°, and is 
insoluble in water, but dissolves in alcohol. H. B. 


Polythymoquinone. By C. Lirpermann and M. Itinski (Ber., 18, 
3193—3201 ; comp. Abstr., 1878, 418).—When polythymoquinone is 
distilled, it is reconverted into thymoquinone,a small quantity of thymo- 
quinol being also formed. Thymoquinone boils at 532° under 760 mm. 
pressure, not at about 200° as stated by Carstanjen (this Jour., 1871. 
350). When polythymoquinone is heated with stannous chloride and 
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hydrochloric acid, or with zinc-dust and ammonia, or is distilled with 
zinc-dust, it is converted into thymoquinol. 


Polythymoquinone phenylhydrazide, (C.H.MePr<y pp,>)» pre- 
2 


pared by boiling the quinone with phenylhydrazine hydrochloride 
and alcohol, crystallises in lustrous, orange, microscopic cubes, com- 
mences to decompose at 243°, and melts at 249°. 


Polythymoquinone monoxime, (CH MePr<KOH >) is obtained 


by dissolving 10 grams of the quinone in 300 c.c. of 80 per cent. 
alcohol, adding 10 grams of hydroxylamine hydrochloride, and boiling 
for 2—3 hours. It is a crystalline powder, insoluble in water; it 
blackens at 240° and melts at 264° with decomposition; if heated 
quickly it explodes. Like other quinoximes, it shows feebly basic as 
well as acid properties. When reduced with stannous chloride, it 
yields amidothymol. 
The dior N(OH) . : 

e dioxime, ( C.H.MePr<y ( OH)>)™ is prepared by heating the 
quinone with hydroxylamine hydrochloride, soda, and absolute alcohol 
at 145° for two hours. It is a sparingly soluble, heavy, white powder, 
melts with decomposition at about 290°, and closely resembles the 
monoxime. When reduced with stannons chloride and hydrochloric 
acid, it yields paradiamidocymene hydrochloride, C;H,.MePr(NH,Cl),; 
this forms colourless needles, and when oxidised yields thymoqui- 
none. 

Experiments are being made on the polymerisation of other 
quinones. A. J. G. 


Ethyl Benzoylcyanacetate and Cyanacetophenone. By 
Hater (Compt. rend., 101, 1270—1273).—Ethy] benzoylcyanacetate 
is obtained by the action of cyanogen chloride on ethyl benzoylacetate. 
24 grams of sodium is dissolved in 30 grams of absolute alcohol, 
20 grams of ethyl benzoylacetate is added to the cooled mixture, and 
dry cyanogen chloride is passed into the liquid until the alkaline 
reaction disappears. The liquid is then filtered, concentrated by 
evaporation, and the residue heated with water and agitated with 
ether to remove unaltered ethyl benzoylacetate. The aqueous solution 
is supersaturated with sulphuric acid, and repeatedly agitated with 
ether. The ethereal solutions are concentrated by evaporation, and 
the ethyl benzoylcyanacetate purified by repeated recrystallisation. It 
forms hard transparent prisms which melt at 37°5°, and are soluble in 
alcohol, ether, potassium hydroxide, and sodium carbonate. Its 
alcoholic solution is distinctly acid and gives a red coloration with 
ferric salts. Like its analogues, ethyl benzoyleyanacetate combines 
with bases and forms salts. The barium salt forms white crystals, 
soluble in alcohol, but less soluble in water, and not decomposed by 
boiling; the calcium salt is very similar. 

When treated with a saturated solution of hydrochloric acid in 
absolute alcohol, ethyl benzoylcyanacetate yields carbonic anhydride, 
ammonium chloride, ethyl acetate, and ethy! benzoate. If boiled with 
a large quantity of water, it yields cyanacetophenone, the decomposi- 
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tion being represented by the equation COPh-CH(CN)-COOEt + H,0 
= CO, + C,H,O + COPh'CH,CN. Cyanacetophenone has a dis- 
tinctly acid reaction ; it dissolves in sodium carbonate, and seems to 
form a crystallisable salt. C. H. B. 


Derivatives of Durylic Acid. By J. U. Nur (Ber., 18, 3496— 
3499 ).—A continuation of the author’s investigations of durene (this 
vol., p.64). Diamidodurylic acid, CsMe;(N H,).*COOH, isobtained by the 
reduction of the corresponding dinitro-derivative. It crystallises in 
silky needles, melts at 221° with decomposition, is. sparingly soluble 
in cold water, more soluble in hot, and in alcohol. When dissolved in 
hydrochloric acid, it is oxidised by ferric chloride into dwroquinone- 
carbowylic acid, CS0,.Me,COOH, which crystallises in tufts of needles, 
soluble in ordinary menstrua; it decomposes at 130° with evolution 
of gas. lt gives a yellow amorphous precipitate with lead acetate, 
and a compound with phenylhydrazine, insoluble in ether. It is the 
first example of a benzoquinonecarboxylic acid. On reduction with 
zinc-dust in alkaline solution, it is converted into the corresponding 
quinol, or dihydroxydurylic acid, CsMe;(OH).*COOH, which crystallises 
in grouped needles, melting at 190° with decomposition. It is 
sparingly soluble in cold water, but more soluble in hot. The alkaline 
solutions are of a deep-violet colour; it is reconverted into the qui- 
none acid by ferric chloride. Vv.  ¥. 


Benzallevulinic Acid. By H. Erpmann (Ber.,, 18, 3441—3443). 
—Benzallevulinic acid, C\.H,,O;, is obtained by heating a mixture of 
benzaldehyde, levulinic acid, and sodium acetate; it forms minute, 
compact crystals, which do not, however, show a very definite 
melting point (120—125°). It dissolves in concentrated sulphuric 
acid with production of an intense red coloration ; it is decompused by 
concentrated potash with separation of benzaldehyde. When reduced 
in alkaline solution, it forms a y-hydroxy-acid, decomposed on acidifi- 
cation into benzylvalerolactone, The author ascribes provisionally 
the formula CHPh : C(CH,Ac)*COOH to benzallevulinic acid. 

V. H. V. 


Perkin’s Reaction. Synthesis of a Sulphur-derivative of 
Cinnamic Acid. By J. M. Lovén (Ber., 18, 3242—3245).—A 
mixture of 15 grams of thiodiglycollic acid with 20 grams of benz- 
aldehyde and 40 grams of acetic anhydride was heated with 5 to 10 
grams of fused anhydrous sodium acetate for # to 1 hour. The 
product was poured into water, when a thick brown oil separated 
which gradually became crystalline. This was treated with animal 
charcoal, and further purified by means of the sodium salt. The new 
compound, COOH:C(CHPh)-S:C(CHPh)-COOH, is insoluble in water, 
readily soluble in ether and in hot alcohol, and separates from the 
latter in small, pale-yellow crystals which do not melt without decom- 
position. The sodium salt, CjsH;,SO,Na, + 24H,0, forms thin plates 
witha silvery lustre. A bromine-derivative, CigH,,Br2SO,, was obtained 
by the action of bromine at 100° on a solution of the acid in chloro- 
form. 1t is readily soluble in alcohol, from which it separates in short 
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yellow prisms, very similar in appearance to the original acid, only 
yellower and larger. N. H. M. 


Introduction of the Carboxyl-group into Phenols. By S. v. 
Kostaneckt (Ber., 18, 3202—3206).—The author points out that the 
method of directly introducing a carboxyl-group into polyhydric 
phenols by heating them with aqueous sodium or potassium hydrogen 
carbonates, only succeeds with those phenols containing two hydroxy]l- 
groups in the meta-position relatively to one another. 

Cresorcinolcarborylic acid, Cs;H,Me(OH),;COOH, is prepared by 
heating cresorcinol (1 part) with potassium hydrogen carbonate 
(4 parts) and water (5 to 10 parts) for 15 minutes; the product of 
the reaction is then acidified, extracted with ether, &c. It crystallises 
with | mol. H,0 in very long, thin, coleurless, lustrous prisms, melts 
at 208° with evolution of carbonic anhydride, is readily soluble in 
ether, alcohol, and hot water, and gives a bluish-violet coloration 
with ferric chloride. The acid must have the constitution 

[OH : COOH: OH: Me = 1:2:3:60r1:4:3: 6], 
as the remaining possible constitation [COOH = 5] has been shown 
to belong to cresorsellinic acid. 

Pyrogallol is also readily converted into an acid when heated with 
potassium hydrogen carbonate; this proved te be identical with the 
known pyrogallolearboxylic acid. A. J. G. 


Derivatives of Phthalide. By M. Hoenie (Ber., 18, 3447— 
3450).—W hen phthalide is heated with fuming nitric acid, it yields a 


mononitro-derivative, NO, CHs< ory >O [CO : CH, : NO, =1:2:4}, 


which crystallises in long, colourless needles, melting at 141°, nearly 
insoluble in cold water, more-soluble in hot alcohel and ether. When 
heated with chromic acid, it yields unsymmetrical nitrophthalic acid. 
When reduced with tin and hydrochloric acid, it is converted into 


amidophthalide, NHxOHs< Gu >O [CO : CO,: NH, = 1:2: 4), 
2 


which crystallises in short prisms, melting at 178°, insoluble in cold 
water, sparingly soluble in alcohol and ether; its hydrochloride crystal- 
lises in needles, and its platinechloride in minute rhombohedra. 
Nitrophthalido, when heated with phosphorus and hydriodic acid, 
yields the pnosphate of amidotoluic acid, COOH-C,H;Me-N H,,H;PO,, 
from which the free acid is obtained by decomposition with barium 
carbonate and subsequent addition of sulphuric acid. It erystallises 
in colourless needles, which melt at 153°, and are sparingly soluble in 
cold, moderately soluble in hot water and alcohol; its copper salt is a 
green precipitate, consisting of minute crystals. Nitro-orthohydroxy- 
methylbenzove acid, 

OH-CH,°C,H;(NO,);COOH [COOH : CH.-OH : NO, = 1: 2: 4], 
prepared by heating nitrophthalide with alkalis, crystallises in minute 
needles which melt at 129°; it is very soluble in ether, alcohol, and 
hot water; its silver salt forms grouped needles. 


The corresponding amido-derivative, OH-CH,°C;H;(NH.)-COOH, is 
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best obtained from amidophthalide. When heated with fuming 
sulphuric acid, phthalide yields a sulphonic acid, SO;H-C.H; ta >0, 
2 


which crystallises in colourless, deliquescent needles, very soluble in 
alcohol, insoluble in ether and chloroform. Its barium salt crystal- 
lises in colourless prisms, the copper salt in large, glistening, light- 
blue prisms, containing 2 mols. H,O, and the sodiwm salt in hygro- 
scopic needles. V. V. 


Phthalyl-derivatives. By W. Roser (Ber., 18, 3115—3125).— 
Ethylenediphthalyl dissolves readily in boiling alkali solution to which 
alcohol has been added. When acidified, the solution yields ethylene- 
benzoylbenzoic acid melting at 172°. When ethylenebenzoyl- 
orthocarboxylic acid is treated with hydrochloric acid, it yields 
ethylenediphthalyl and an anhydride, C,sH,.0;, (a-) already described 
by Gabriel. The B-anhydride, CjsN2O;, is formed when the acid is 
heated at 100° with hydrochloric acid for 10 hours. It is insoluble 
in water, readily soluble in hot alcohol, and crystallises in prisms 
melting at 200—202°. When boiled with alkali, it is converted (like 
the a-anhydride) into ethylenebenzoylorthocarboxylic acid. The 
following formule are proposed for the a- and 8-anhydride :— 

C.H : C.H. 
<co9.0>C(0H) CHyCH : C<09-c0> and 
C.H, CH.°CH, C,H, 
<a oe Ota 

When the double lactone, C,,H,0,, (Abstr., 1885, 267), is boiled, it 
yields carbonic anhydride and phthalethylidene, < bw ee : CHMe, 


which crystallises in small, lustrous plates, and melts at 67—69°. 
This compound is converted by boiling with alkali into benzoyl- 
ethylorthocarborylie acid, COOH*C,H,CO-Et. This acid was prepared 
by Gabriel, and described by him as propiophenoneorthocarboxylic 
acid. 
y-Phenylbutyric-orthocarborylic acid, 
COOH-C,H,CH,-CH,°CH,-COOH, 


is obtained by the action of hydriodic acid and amorphous phos- 
phorus on the double lactone (loc. cit.). It forms small lustrous 
plates which melt at 138—13y°; it is sparingly soluble in water, readily 
in alcohol. The barium and silver salts are described. 


B-Phthalimidylpropionic acid, co< Sie0 : CH:CH,°COOH, is 


obtained by the action of aqyueous ammonia on the double lactone, and 
subsequent addition of hydrochloric acid to the solution. It is 
Sparingly soluble in water, readily in hot alcohol, and crystallises in 
slender, slightly yellow needles melting at 225°. Salts are described. 

Phthalimidylpropiolactone, cog OK ae isomeric 
with the compound last described, is prepared by evaporating a 
solution of the double lactone in strong alcoholic ammonia. It forms 
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small, bright, rhombic plates, which melt with decomposition at 205° ; 
it dissolves readily in hot water and alcohol. Alkalis dissolve it 
readily with formation of salts of a bibasic acid, C,H,NO,: the 
barium, calcium, and silver salts are described. The constitution of 
the acid is probably COOH-C,HyC(NH)-CH.CH,COOH. 
Diphthalsuccinanilide, CyH»N.O,, is contained in the aniline 
mother-liquor in the preparation of iso-ethylenediphthaly] (loc. cit.). 
It is readily soluble in nitrobenzene and aniline, sparingly in hot 
alcohol, from which it separates as a white crystalline powder; it 
melts at 267° with decomposition. When boiled with glacial acetic 
acid and hydrochloric acid, it yields diphthalsuccindehydranilide, 
CyH2»N,0,. This is insoluble in water and alcohol, sparingly soluble 
in glacial acetic acid. It melts above 280°. Alcoholic solution of 
potash acts on it with formation of an acid not further examined. 


N. H. M. 


Carbostyril. By E. Ertenmeyer and J. Rosenuex (Ber., 18, 
3295).—By the action of a solution of hypochlorous acid, obtained by 
treating a solution of bleaching powder with boric acid (Abstr., 1885, 
1194) on quinoline, carbostyril was obtained together with other pro- 
ducts. From a hot dilute aqueous solution (about 1 : 100) carbostyril 
crystallises with 1 mol. H,O in very thin, long threads like asbestos ; 
from a concentrated solution, it separates in anhydrous lustrous 


prisms. N. H. M. 


Constitution of the Compounds obtained from s-Naphthyl- 
amine and Diazo-salts: their Behaviour on Oxidation. By 
T. Zeke (Ber., 18, 3132—3141).—The fact that these compounds 
do not react with nitrous acid makes it improbable that they contain 
NH.-groups. Oxidation experiments show that they contain two 
NH-groups. They probably belong to the class of compounds de- 
scribed by Griess as azimido-compounds. Thus the benzene-deriva- 
tive (Abstr., 1885, 802) would have the constitution— 


PLN< NES OuH, or NHPhN<Q\ yy >- 


N 
Benzeneazimidonaphthalene, PhNG | SCH, is obtained by the 
N 


oxidation of the hydroazimido-compound (from diazobenzene and 
A-naphthylamine) in acetic acid solution with chromic anhydride. It 
forms nodular groups of white, slender needles, readily soluble in 
glacial acetic acid, sparingly in alcohol and benzene. It melts at 
107—108°. 

Orthohydroxybenzeneazimidonaphthalene, OH-C,Hy'N3: CH, is pre- 
pared by the action of lead dioxide on a solution of the hydro-com- 
pound in dilute alkali. It crystallises in white needles having a 
silky lustre, and melts at 140°. It is insoluble in carbonates, but dis- 
solves readily in hot glacial acetic acid, alcohol, benzene, and aqueous - 
alkalis. Concentrated nitric acid and bromine act on it with forma- 
tion of compounds melting respectively at 215—220° and 198—200”. 
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Concentrated sulphuric acid dissolves both compounds above described 
without change; reducing agents have no action on them. 
Parahydroxybenzeneazimidonaphthalene is prepared in manner 
similar to the ortho-derivative. It crystallises from glacial acetic 
acid in three forms, and melts at 198—199°. It dissolves readily in 
acetic anhydride with formation of an acetyl-derivative melting at 
164—165°. N. H. M. 


Azonaphthalene and its Derivatives. By R. Nierzxr and O. 
Gott (Ber., 18, 3252—3260).—a-Azonaphthalene (Abstr., 1885, 545) 
is best prepared by adding 5 parts of sulphuric acid to a solution of 
1 part of amidoazonaphthalene in 100 parts of 95 per cent. alcohol ; the 
theoretical amount of sodium nitrite dissolved in water is then added, 
the whole boiled for some hours and precipitated with water. The 
crude product is dissolved in hot aniline, and alcohol is added to the 
solution, when steel-blue crystals of azonaphthalene separate as it cools. 
It dissolves in sulphuric acid, yielding a blue solution ; when this is 
heated at 183°, the colour changes to violet, and the solution acquires 
a splendid brick-red fluorescence. 

Hydrazonaphthalene, Cjp$H;NH*NH-CwH:, is obtained by boiling a 
solution of 13 parts of soda in 160—170 parts of alcohol, in which 
1 part of azonaphthalene is suspended, and then adding zinc-dust until 
the solution is decolorised. The product is filtered directly into water 
containing ammonium sulphide, and the precipitate thus formed 
dried and extracted with benzene. It forms colourless plates melting 
at 275°, insoluble in water, readily soluble in alcohol, ether, and 
benzene. In the dry state it is stable. 

Naphthidine, NH2*CjH¢*CiHe NH, is prepared by the action of 
stannous chloride on a solution of the azo-compound in glacial acetic 
acid. Jt crystallises from dilute alcohol in lustrous plates resembling 
benzidine, and melts at 198°. The hydrochloride, CoH, N2,2HCl, 
forms colourless, lustrous plates; the platinochloride crystallises in 
yellow needles, which become greenish when dried; the sulphate 
forms lustrous plates. When a solution of a naphthidine salt is 
treated with ferric chloride or chromic anhydride, it acquires a 
splendid crimson colour. When warmed with chromic anhydride, 
it yields a-naphthaquinone and phthalic acid. The diacetyl-derivative, 
C»HiN,Ac,, melts above 300°, and is almost insoluble in the usual 
solvents. Nitrous acid converts naphthidine into a diazo-compound, 
which yields violet azo-dyes with 8-naphtholsulphonic acids. The 
platinochloride is described. By converting naphthidine sulphate into 
the diazo-compound and decomposing the latter with alcohol, a hydro- 
carbon was obtained melting at 153°5°; it is probably identical with 
Lossen’s a-a-dinaphthyl. 

Dinaphthyline, CoHiN2, is formed by treating hydrazonaphthalene 
with hydrochloric acid. It crystallises from benzene in colourless 
plates melting at 273°. The salts are readily soluble; when boiled 
with acids, even acetic acid, they give up ammonia and yield di- 
naphthylimide. When oxidised, phthalic acid is formed. The diazo- 
compound yielded a hydrocarbon identical with that obtained from 
uaphthidine. 
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Dinaphthylearbazole, < ra is prepared by boiling a strongly 
10 


acid solution of dinaphthyline hydrochloride. It forms long colourless 
needles which melt at 216°. It sublimes without decomposition. It 
dissolves in sulphuric acid, forming a reddish-brown solution which 
becomes deep green on addition of a trace of nitric acid. The picrate 
forms red needles melting at 226°; it is decomposed by ammonia. 
When a solution of dinaphthylcarbazole in glacial acetic acid is treated 
with sodium nitrite, a nitrosamine is formed, which crystallises in 
small yellow plates melting above 300°. Acetic anhydride at 220° 
converts dinaphthylearbazole into an acetyl-derivative. It forms 
colourless plates which melt above 3(0°; it is insoluble in benzene. 


N. H. M. 


Naphtholazobenzenes. By A. Denaro (Gazzetta, 15, 405—409). 
— Four isomeric naphtholazobenzenes, OH*C,oH,’N.-C.Hs;, are possible, 
namely, two derivable from a-, and two from f-naphthol. By frac- 
tional crystallisation from alcchol, the two latter are separated from 
the crude product of the action of potassium nitrite on aniline nitrate 
and f-naphthol; the one forms cherry-red prisms melting at 132° 
(comp. Margary, Abstr., 1885, 546), the other is a red crystalline 
powder melting at 120°. The former yields an acetyl-derivative, 
C,sH,,N."OAc, as a brown crystalline substance melting at 95°. 

On reduction with tin and hydrochloric acid, aniline hydrochloride 
and -amido-f-naphthol (NH,: OH = 2:3) are formed, thus 
proving that the hydroxyl and azo-groupings are in the positions 2:3 
respectively. 

Of the isomeric a-naphtholazobenzenes, one crystallises in minute, 
red needles melting at 166°, the other is a violet powder melting at 
175°. The former yields an acetyl-derivative melting at 140°, and on 
reduction and subsequent oxidation of the amido-naphthol formed it 


yields a-naphthaquinone ; it is therefore a 1 : 4-derivative. 
¥. &. Y¥. 


2:3 Naphtholsulphonic Acid. By A. Cravus and O. Vorz 
(Ber., 18, 3154—3162).—The following salts of this acid are 
described :—Sodium salts, ONa‘C,H,SO,Na and OH:C,H,°SO;Na, 
normal zinc salt with 2 mol. H,O, normal lead salt with 24 mol. H,O, 
basic lead salts, CiHsSO;,2PbO and CyH,SO;,2PbO,OH,. By the 
action of phosphoric chloride on the acid, at temperatures below 
150°, several complex ethereal salts are obtained; at temperatures 
above 150°, a chloronaphthol and a dichloronaphthalene are mainly 
formed. The chloronaphthol, C\H,Cl-OH [OH : Cl = 2 : 3], is obtained 
by recrystallisation or sublimation in slender, colourless needles ; it 
melts at 101° (uncorr.), and is moderately soluble in hot water and 
light petroleum, very readily in most other solvents. 

2, 3, dichloronaphthalene, CyH,Cl., crystallises in lustrous plates, 
melts at 61°5° (uncorr.), boils at 286°, and seems to be identical 
with the é-dichloronaphthalene of Cléve (Abstr., 1878, 676). The 
oxidation of these substances was attended with great difficulty. 
With chromic acid, under the most favourable conditions, about 


ae ote te 


ry 


ORGANIC CHEMISTRY. 247 


10 per cent. of a dichloronaphthaquinone was obtained, which was 
found to be the known dichloroquinone [0:Cl:Cl:O = 1: 2:3: 4]. 


A dinaphthylenz ether, CwHe< 9 >CuHle, was ebtained by heating 


either 2, 3, dichloronaphthalene or the corresponding chloronaphthol 
or naphtholsulphonic acid with sodium carbonate and potassium 
nitrate at 300°. It sublimes in golden-yellow, lustrous, prismatic 
needles, melts at 229° (uncorr.), and is soluble in chloroform, acetic 
acid, ether, and alcohol to sulphur-yellow solutions showing a sea- 
green fluorescence. A. J. G. 


f-Dichloronaphthaquinone ; Constitution of e--Dichloronaph- 
thalene. By A. Craus and P. F. Miiuier (Ber., 18, 3073—3076).— 
B-Dichloronaphthaquinone, CyH,Cl,0., is obtained as an intensely 
yellow powder by the oxidation of e-dichloronaphthalene (Abstr., 1882, 
734). It melts at 148—149° (uncorr.), and sublimes unchanged, 
When boiled with alkalis, it gives up one chlorine-atom, and yields 
B-hydroxychloronaphthaquinone, C\H,ClO,,0H. This crystallises in 
slender, bright-yellow needles, which melt at 203° (uncorr.) ; it is 
sparingly soluble in water, readily in alcohol, ether, chloroform, and 
glacial acetic acid. The alkali derivatives form small, red crystals, 
readily soluble in water; the bariwm and calcium derivatives are 
bright-red, and dissolve in much water. ‘The silver, copper, and lead 
derivatives are also described. £8 - Chloronaphthaquinone - aniide, 
CyH.ClOsNHPh, is obtained by boiling an alcoholic solution of 
B-dichloronaphthaquinone with aniline. It forms dark reddish-violet 
crystals, which dissolve sparingly in alcohol, readily in glacial acetic 
acid. It melts at 155° (uncorr.). $-Chloronaphthaquinone - ortho- 
toluide melts at 175°(uncorr.) ; the paratvluide melts at 164° (uncorr.). 

The formation of £-dichloronaphthaquinone and of a mono- 
chlorophthalic acid in the oxidation of e-dichloronaphthalene (loc. 
cit.), show that in the latter compound the chlorine-atoms must have 
the B-position, and must be on different sides of the naphthalene 
nucleus. N. H. M. 


8-Hydroxanthranole. By K. E. Scuurnze (Ber., 18, 3036— 
3039). — B-Hydroxanthranole, OH-CC— Sc-0H, is obtained by the 


6444 

action of lead peroxide on pure anthracene dissolved in glacial acetic 
acid. Several precautions, described in detail, have to be taken, 
owing to the ease with which the substance is oxidised. It resembles 
hydroxanthranole in most of its properties, but is distinguished by 
its behaviour towards an alkaline copper solution, from which it 
causes a separation of cuprous oxide; hydroxanthranole merely 
decolorises the solution. An ethyl ether, C:sHisO2., was prepared by 
boiling 8-hydroxanthranole with ethyl iodide and alcohol for an 
hour; it forms transparent, amber-coloured crystals. The methyl 
ether crystallises in transparent, yellow, square plates, which melt at 
196°. The benzyl ether forms lustrous, colourless crystals melting at 
220°. N. H. M. 
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Anthrapinacone. By K. E. Scuurze (Ber., 18, 3034—3036).— 
Anthrapinacone, CH.<¢' > C(OH): o(on) <> cH, is pre- 


pared by acting on wstiicatiinen with zinc-dust "and ammonia, and 
subsequently treating the zinc-dust with hot xylene; on cooling, this 
yields long, white needles of the pinacone, which resemble dihydro- 
anthranole in appearance, but is much more sparingly soluble in 
alcohol. It is very electric. When heated it melts at 182°, and at 
the same time loses water with formation of dianthranyl, 


TaN PU AdaN £8" ‘Nou 


CH 
N. H. M. 


Chlor- and Brom-anthracenecarboxylic Acids: Action of 
Carbonyl Chloride on Phenanthrene. By G. Benia (Ber., 18, 
3169—3171).—Graebe and Liebermann have shown (this Journ., 
1872, 139) that the chloride of one of the three anthracenedi- 
carboxylic acids is formed when anthracene is heated with carbonyl 
chloride at 180—200°. The author finds yi at higher tempera- 


tures the known dichloranthracene, CO? —Sccr, and _ the 


chloride of a monocarboxylic acid are formed. This chloranthracene- 


Joon. 
carboxylic eden peta is also obtained by the action of 
6 
chlorine on a solution of anthracenecarboxylic acid in chloroform. It 
is crystalline, and melts at 258—259°; when heated above its melting 
point in sealed tubes, it is resolved into carbonic anhydride and 
chloranthracene. When oxidised, it yields anthraquinone. 

A bromanthracenecarbozylic acid, crystallising in needles, has been 
obtained in a similar manner. 

Carbonyl chloride does not act on phenanthrene at 200°; between 
250° and 280° a very small quantity of a substance was obtained 
soluble in soda, and crystallising from benzene in needles. 

A. J. G. 


Crystallography of some Camphor-derivatives. By V. v. 
Zepuarovicn (Zeit. Kryst. Min., 11, 42—51).—The author gives the 
results of measurements of crystals of the following compounds :—Cam- 
pholic acid, CjoH,s0., monosymmetric, a: b : ¢c = 1°:0935 : 1 : 12810, 
Bp = 64° 402’. Nitrohydroxy-camphor, CywH,(NO,)O,, monosym- 
metric, a: b:¢ = 0°7617: 1: 04310, 8 = 89° 183’. Bromonitro- 
camphor, CyH,Br(NO,)O, rhombic, a:b: ¢ = 0'°7390: 1 : 0°4757. 
Dibromonitro-camphor, Cy»H,;Br,{.NO.)O, rhombic, a:b: c= 
0°8472 : 1: 05684. Anhydrocamphoronic acid, C,H,,O;, rhombic, 
a:b:c¢ = 09634: 1: 0°8170. Camphor-derivative, C,H,.0,, ob- 
tained by oxidising camphoronic acid, rhombic, a:b:c = 
09877:1:1:1236. Silver salt of C)H,.0,, CsSHuAgO,, asymmetric, 
a:b:c = 05726: 1: 05737, axial angles, 2 = 92° 3’ 34”, B= 
95° 14’ 44”, y+ = 91° 52’ 35”. Potassium-derivative of dinitrobrom- 
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methane, CKBr(NO,)., asymmetric, a: b: c = 0°7845: 1 : 0°6619, 
a = 77° 15'17", 8 = 117° 3’ 51”, ¢ = 98° 49’ 24”. B. H. B. 


The Camphor Group. By W. Roser (Ber., 18, 3112—3115).— 
When camphor is oxidised with nitric acid, camphanic acid is formed 
as well as camphoric acid. 

Ethyl camphocarboxylate, CyH,s0-COOEt, is prepared by passing 
hvdrochloric acid into an alcoholic solution of the acid, and forms a 
colourless liquid boiling at 276° (uncorr.); sp. gr. = 1°052 at 15°. 
The boiling point excludes the possibility of the formula C.H;.0, 
ascribed to the acid by Kachler and Spitzer (Abstr., 1882, 66). When 
sodium camphocarboxylate is treated with sodium acetate and phenyl- 
hydrazine hydrochloride, a hydrazine compound is formed which 
crystallises in needles. These results confirm the formula C,,H9; 
already ascribed to camphocarboxylic acid, and show that it is a ketonic 
acid. From its instability, the acid would be a A-ketonic acid. On 
the other hand, it may be compared with phenylglyoxylic acid, 
which, when distilled, yields benzaldehyde and carbonic anhydride, 
according to which, camphor would be an aldehyde. This would 
account for the formation of campholenic acid from camphoroxime, as 
well as from §-dibromo-camphor. 

Haller’s camphor cyanide may be considered as the nitrile of campho- 
carboxylic acid ; hydroxycamphocarboxylic acid appears to have the 
same relation to camphocarboxylic acid that campholic acid has to 
camphor. N. H. M. 


Camphylamine. By H. Gotpscumipr (Ber., 18, 3297—3298; 
compare Abstr., 1885, 1072). — Camphylamine, C,HjN, was pre- 
viously prepared (loc. cit.) by reducing the anhydride of camphoroxime 
with zinc and sulphuric acid. An almost theoretical yield is obtained 
by the action of sodium and alcohol on the anhydride. It forms a 
colourless liquid, which boils at 194—196° without decomposition. 
Exposed to the air, it solidifies to a waxy mass, consisting of a com- 
pound of camphylamine with carbonic anhydride. N. H. M. 


Gutta-percha from Bassia Parkii. By E. Hecker and F. 
ScHLAGDENHAUFFEN (Compt. rend., 101, 1069—1071).—Gutta-percha 
from Bassia (or Butyrospermum) Parkit (Compt. rend., 100, 1239) 
resembles ordinary gutta-percha in its physical properties. It is 
obtained in compact, fibrous masses, which soften in warm water and 
become adhesive at about the boiling point. It becomes electrified 
as easily as the ordinary variety, and serves equally well as an insu- 
lator; sp. gr. 0°976. 

The gutta-percha from Bassia is, however, much less soluble in 
light petroleam, terebenthene, ether, and boiling acetic acid than the 
ordinary variety, but is almost equally soluble in carbon bisulphide, 
chloroform, benzene, and boiling alcohol of 95°. 

The proportion of each variety dissolved by the different solvents 
is given in the following table :— 
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Carbon 
bisulphide. Chloroform. Benzene. Ether. 
Ordinary gutta-percha 99°72 98°60 93°20 40°8 
Gutta-percha from B. Parkit 97°92 98-28: 92°80 20°1 
Boiling 
Light Tere- Boiling _ alcohol 
petroleum. benthene. acetic acid. of 96°. 
Ordinary gutta-percha 340 20: 19-2 7 
Gutta-percha from B. Parkit 18°] 8 12°8 7 


When analysed by Payen’s method, the product from B. Parkii 
yields, gutta-percha 91-5, albane 6-0, fluavile 2°5 = 100, and is almost 
identical in composition with the commercial article. It leaves 1:2 per 
cent. of ash, which contains iron, manganese, calcium, sodium, potas- 
sium, lithium, silica, and sulphuric and carbonic acids. 

Gutta-percha from B. Parkii is excellently adapted for the produc- 
tion of casts, moulds, &c. C.. H. B. 


Oxidation of Copaiba Balsam. By S. Levy (Ber., 18, 3206— 
3208). Dimethylsuccinic Acid, an Oxidation-product of 
Copaiba Balsam. By S. Levy and P. E'naianpur (Ber., 18, 3209— 
3212).—By the distillation of copaiba balsam, two fractions of nearly 
constant boiling point are obtained, of which the one investigated is 
colourless, levorotatory, boils at 252—254°, and has a sp. gr. of 
0°8978 at 24°. When oxidised with chromic mixture, it gave, in 
addition to acetic acid and other products not yet examined, 1} to 
2 per eent. of an acid, C;,H,.O,, which proved to be identical with un- 
symmetrical dimethylsuccinic aeid. A. J. G. 


A Glucoside Allied to Coniferin. By F. Tiemann (Ber., 18, 
3481—3493).—As it has been demonstrated that the composition of 


coniferin is represented by the formula 
C,H;(C;H,OH) (OMe)-OC,H,,0; (= 1 : 3 : 41, 


and that it thus belongs to the class of phenol glucosides, experiments 
were made with a view to the synthesis of this glucoside indirectly 
from glucovanillin. 

Glucoferulic aldehyde, CsH;(C:H.-CHO)(OMe)-OC,H,,0; [= 1:3: 4], 
obtained by heating glucovanillin with acetaldehyde in presence of 
soda, crystallises in needles containing 2 mols. H,O; it melts at 200 
—202°, and is readily soluble in hot water, alcohol, and ether. It does 
not reduce Fehling’s solution, and in aqueous solution is leevorotatory. 
It shows all the characteristic reactions of the aldehydes, giving a red 
coloration with rosaniline in presence of sulphuric acid, and with para- 
diazohenzenesulphonic acid and sodium amalgam, as also in yielding 
phenylhydrazine and aldoxime derivatives. The former, 


OMe’C,H;(C,H,CH : N,HPh)-OC,H,,0;, 


is a golden-yellow powder, melting at 212°, insoluble in ether and 
water, readily soluble in alcohol. The latter, 
OMe:C,H;(C,.H,CH js N-OH)-OC,H,,0;, 


ORGANIC CHEMISTRY. 


crystallises in white needles, melting at 163°, sparingly soluble in cold 
water, more soluble in alcohol. 

Ferulic aldehyde, OMe-C,H{C,.H.-CHO)OH, is best obtained by the 
decomposition of the above glucoside with emulsin. Itis best, although 
very imperfectly, separated from the accompanying vanillin by the 
difference of solubility of their sodium hydrogen sulphite compounds. 
Its melting point, 84°, is close to that of vanillin, 81°; but its crys- 
talline form is very different, in that it forms needles belonging 
probably to the monosymmetric system, a:b:¢ = 3°014:1:?. Itis 
sparingly soluble in cold water, readily soluble in alcohol and ether. 
As regards the ready transformation into vanillin, ferulic aldehyde 
resembles coniferyl alcohol. 

Experiments on the reduction of glucoferulic aldehyde do not seem 
to have led to any very definite results. 

Glucoferulic methyl ketone, OMeC,H;(C,H.,COMe)-OC,H,,0; 
[=1:3: 4], prepared from glucovanillin and acetone, crystallises in 
golden-yellow needles containing 2 mols. H,0; it melts at 207°, is 
sparingly soluble in cold water, more soluble in hot water and alcohol. 
Its aqueous solution is levorotatory. It yields a phenylhydrazine- 
derivative as a golden precipitate, and also a ketoxime. It is decom- 
posed by emulsin into dextrose and ferulic methyl ketone, 


OMe:C,H;( C,H,-COMe):OH, 


which forms clear golden needles, melting at 130°, soluble in alcohol, 


ether, and benzene. V. EY. 


Quercetin and its Derivatives. By J. Herzic (Monatsh. Chem., 
863—883).—The author considers that the formula C.,H,On, adopted 
for quercetin is probably incorrect, and that, almost beyond doubt, 
the so-called quercetin-derivatives (tribromo-compounds, &c.) can no 
longer be considered as substitution-compounds, in which the quercetin 
nucleus exists in an unaltered state. This view is supported by the 
fact, that the most carefully executed analyses of tribromoquercetin 
and tribrom-octacetylquercetin give results always differing very much 
from the theoretical, and that both the so-called tribromoquercetin and 
also quercetin itself, when submitted to the action of excess of bromine 
in acetic acid, are converted into tribromophloroglucinol, instead of 
yielding a more highly brominated quercetin compound ; warm dilute 
alkalis act on tribromoquercetin, removing the bromine as hydro- 
bromic acid and forming an uncrystallisable substance, a reaction 
exactly similar to that which takes place with tribromophloroglucinol 
(compare this vol., p. 232). The last two reactions seem to indicate 
the presence of a phloroglucinol nucleus in quercetin. 

By boiling quercetin with dilute alcoholic potash for from 8 to 
10 hours, phloroglucinol and protocatechuic acid are obtained as end- 
products, and by oxidising quercetin with potassium chlorate and 
hydrochloric acid, protocatechuic acid is formed in abundance. The 
author further points out that a series of estimations of quercetin, 
im a large number of most carefully purified samples of quercitrin 
coming from various sources, have invariably given results from 
2 to 3 per cent. higher than those of Liebermann and Hamburger 
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(Abstr., 1879, 945) and of Rigaud (Annalen, 90, 283). The anthor 
has net discovered any satisfactory method for the determination of 
the isodulcitol, and considers it to be still an open question as to 
whether the products of the decomposition of quercitrin by sulphuric 
acid consist simply of quercetin and isodulcitol. The amount of iso- 
dulcitol which he finds varies between 34°7 and 38°6 per cent. Quercitrin 
is decomposed by the action of dilute acetic acid, but is not acted on 
by hydrogen sulphide. It is converted into an acetyl-derivative by 
the action of acetic anhydride and sodium acetate; this is an amor- 
phous compound, which melts below 100°, and is much more readily 
soluble in alcohol than the acetylquercetin compound. 
& 


Rhamnetin. By J. Herzic (Monatsh. Chem., 6, 889—890).—The 
author considers that rhamnetin is a compound very closely allied to 
quercetin, and that the formula C,H,O, given by Liebermann and 
Hérmann (Abstr., 1879, 271) should be doubled ; further, the acetyl- 
rhamnetin prepared by these authors contains six molecules of acetyl 
on the double formula, and not four, as stated by them. By digesting 
ethyl-rhamnetin with potash in a sealed tube, the formation of diethyl- 
protocatechuic acid and a derivative of phloroglucinol was observed. 


A. P. 


The Colouring Matter of Cochineal. By W. Witt and H. 
Leymann (Ber., 18, 3180—3193).—The constitution of carminic acid 
is still practically undetermined, those substances of known constitu- 
tion that have been prepared from it, such as nitrococcusic acid (tri- 
nitrocresotic acid [(NO,),; : Me: OH : COOH = 2: 4:6:1:3: 5Jor 
coccinin, ruficoccin, and ruficarmin (shown by Liebermann to be 
anthracene-derivatives) having been obtained by such energetic reac- 
tions as may have led to considerable modifications in the component 
groups. The object of the present investigation was to obtain deriva- 
tives standing in closer relation to the original colouring matter. 
According to Hlasiwetz and Grabowski (Annalen, 141, 329), carminic 
acid is a glucoside, and when heated with dilute sulphuric acid is re- 
solved into a sugar and carmine-red, C,H,,0;. These statements, 
however, require confirmation. 

When carmine-red is dissolved in aqueous (50 per cent.) acetic 
acid, and the solution boiled with excess of bromine, two bromo-com- 

unds are formed, of which one, a-bromocarmin, crystallises on cool- 
ing, whilst the other, 8-bromocarmin, separates in clear yellow flocks 
on adding water to the filtrate. 

a-Bromocarmin, CyH,Br,O;, after purification, crystallises in colour- 
less needles, melts at 247—248° with decomposition, is insoluble in 
water, sparingly soluble in hot alcohol, benzene, and glacial acetic 
acid. It is soluble in the alkaline hydroxides, but not in alkaline 
hydrogen carbonates. 

a-Hydroxybromocarmin, CyH.Br,O; = OH:C,H,Br,0,-COOH, is ob- 
tained by boiling the a-bromo-compound with strong aqueous 
potash, and is precipitated on acidifying with dilute hydrochloric 
acid. It forms colourless crystals, and melts at 207—208° with 
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evolution of gas. From its behaviour when methylated, it would 
seem to contain both a hydroxyl anda carboxyl group. The methyl 
salt, OH-C,H,Br,07COOMe, prepared by treating the above com- 
pound with methyl alcobol and hydrogen chloride, is crystalline, and 
melts at 192°. A dimethyl salt, OMe‘C,H,Br,0,,COOMe, is prepared 
by heating a-hydroxybromocarmin with methyl alcohol, methyl 
iodide, and potash; it is crystalline, melts at 185°, and when boiled 
with alcoholic potash and acidified with hydrochloric acid, yields the 
methory-acid, OMe-C,H,Br,07COOH. This forms voluminous crvs- 
talline flocks, and melts at 185°, is insoluble in water, very readily 
soluble in acids. At the same time as the dimethyl salt, another 
compound is formed melting at 150°, from which, by boiling with 
potash, &c., a crystalline acid melting at 171° is obtained, and jis still 
under investigation. 

When a-hydroxybromocarmin is oxidised with an alkaline solution 
of potassium permanganate, an aeid of the formula C,H,Br,Q, is 
obtained, together with another substance, C,H,Br.0,, which will be 
described with the derivatives.of 8-bromecarmin. The acid, C,H,Br,0,, 
forms colourless erystals and melts at 243—244°. The methyl sult, 
OH-C,H,Br.0¢COOMe, forms compact, colourless crystals and melts 
at 201°. The dimethyl salt, OMe-C,H,Br,O-COQMe, forms lustrous 
crystals, melts at 161°, and is soluble in alcohol. 

B-Bromocarmin could not be erystallised directly from any solvent, 
nor otherwise purified, but by boiling it for a short time with potash 
a red, powdery, potassium salt, C,,H;Br,0,K), is formed, from which, 
by the action of hydrochloric acid, an acid crystallising in lustrous 
needles and melting at 232° is obtained. This acid, B-hydroxybromo- 
carmin, is distinguished from those previously described by the fact 
that all its salts are highly coloured; it has the formula C,,H,Br;O,. 
Attempts to prepare its methyl-derivatives were unsuccessful. When 
oxidised in alkalime ‘solution with dilute potassium permanganate, it 
yields two substances which can be separated by treatment with 
water, in which one only is soluble. 

Dibromhydroxymethylbenzoyldicarborylic acid, 


CyH,Br,0, = ? COOH-C,Br,Me(OH)-CO-COOH, 


the substance soluble in water, crystallises with 1 mol. H,O in colour- 
less, lustrous prisms, melts at 23° with decomposition, and is very 
readily soluble in most solvents. Several of its salts have been pre- 
pared. 

Dibromohydroxymethylphthalic anhydride, 


C,H,Br,0, = OH-C.MeBrr<G0>0, 


the second oxidation-product, is also obtained, as previously men- 
tioned, by the oxidation of a-hydroxybromocarmin; it is a crystalline 
solid, melts at 195°, is readily soluble in alcohol, insoluble in water. 
It dissolves in alkalis, but not in sodium hydrogen carbonate except 
on long boiling. When digested for 5—6 hours with methyl iodide, 
methyl alcohol, and potash, it is converted into a methyl salt of the 
formula OMe-C,MeBr.(COOMe)., which is crystalline, melts at 70°, 
VOL. L. 8 
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and is readily soluble in alcohol, ether, and benzene, insoluble in water 
and in cold alkalis. When saponified with alcoholic potash, &c., it 
gives dibromomethoxymethylphthalic acid, OMe‘C,MeBr.(COOH), ; this 
crystallises in slender needles, and melts at 100° with loss of water 
and conversion into the corresponding anhydride, 


OMe-C,MeBr. <Q >0, 


a crystalline substance melting at 144°, and giving with sulphuric 
acid and phenola similar colour reaction to that obtained with phthalic 
anhydride. When treated with potash, it is reconverted into the 
acid. As these results point clearly to the contiguous position of the 
carboxyl-groups, and as the relative positions of carboxyl to methyl 
and hydroxyl have already been determined in nitrococcusic acid, it 
follows that the hydroxy-anhydride must have the constitution 
[Me:C,0,: Br: OH: Br = 1: 2,3:4:5: 6). 

If carmine-red really has the composition C,,H,,.0;, B-hydroxybromo- 
carmin, which contains the same number of carbon-atoms, must 
stand in very close relation to it; and although not itself a coloured 
substance, yet when dissolved in alkali, mixed with stannous chlo- 
ride, and acidified with hydrochloric acid, it yields a substance which 
when exposed to air in ethereal solution absorbs oxygen, yielding a 
coloured liquid of tint similar to that of a cochineal solution, which 
dyes a similar colour, and also, like a cochineal solution, turns violet- 
red on addition of an alkali. A. J. G. 


Action of Chlorophyll on Carbonic Anhydride when re- 
moved from Vegetable Cells. By P. Reanarp (Compt. rend., 101, 
1293—1295).—Water containing carbonic anhydride was mixed with 
Coupier’s solution exactly decolorised with sodium hyposulphite, the 
chlorophyll was added, and the vessel, completely filled, was placed in 
sunlight or in the dark. The decomposition of the carbonic anhy- 
dride was shown by the solution becoming blue. An entire leaf in 
sunlight quickly caused a blue coloration. Some tender leaves were 
triturated with enamel powder, treated with water, and the solu- 
tion filtered. The filtrate contained chlorophyll and fragments of 
cellules, but no intact cells. A small quantity readily produced a 
coloration in the test-solution. Chlorophyll was extracted from other 
leaves by means of ether or alcohol, and -cotton-wool was dipped into 
the filtered solutions and then thoroughly dried in a vacuum at the 
ordinary temperature. Fragments of this prepared wool were intro- 
duced into the test-solution and exposed to light; a blue coloration 
was quickly produced. It follows, therefore, that chlorophyll has the 
power of decomposing carbonic anhydride even when not enclosed in 
a vegetable cell and not in contact with the white protoplasm. The 
chlorophyll in fact stands in the same relation to the protoplasm as 
the hemoglobin in the blood does to the colourless globulin. 
C. H. B. 

Lokao or Chinese Green. By R. Kayser (Ber., 18, 3417— 
3429).—This dye, imported from China, is obtained from the bark of 
various species of buckthorn ; according to the researches of Cloez and 
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Guignet (this Journal, 1872, 706) it is in the crude state, a lake 
containing 26 per cent. of mineral matter, and from which a compound 
lokain, CHO, is extracted by ammonia. In this paper, these 
experiments are repeated but with slightly different results. On 
exhausting lokao frequently with ammonium carbonate, and adding 
90 per cent. alcohol, a deep blue precipitate is obtained ; this is the 
ammonium salt of lokaonic acid, CywH On, from which the acid may be 
obtained by decomposition with oxalic acid. Thus produced, it is a 
pulverulent, bluish-black mass of metallic lustre, insoluble in water, 
alcohol, and ether. Its monammoniwm salt, CywH ,O2"NH,, forms 
small crystals of bronze-like lustre; the diammonium salt is of similar 
appearance; the potassium, barium, and lead salts are deep blue 
powders. Soluble compounds of lokaonic acid show a perfect absorp- 
tion in the red and yellow portions of the spectrum. 

Lokaonic acid, when boiled with dilute acids, is decomposed into 
lokanice acid, CH 0.2, and a carbohydrate, lokaose, nC,H,.0;. The 
former is a violet, crystalline powder insoluble in water, alcohol, and 
ether; it gives off a molecule of water at 120°; its ammonium salt, 
CyHy;02,.NHy, is a dark blue powder, soluble in water to form a 
bluish-violet solution ; the barium and lead salts, Cy;HyM”O., are 
insoluble, blackish-blue powders. 

The soluble compounds of the acid show a characteristic absorption 
in the yellow and yellow-green portions of the spectrum. 

The decomposition of lokaonic acid is expressed thus: C.H,O, = 
CHO. + CgsH,,0.. Concentrated sulphuric acid converts lokanic acid 
into a substance of the composition CyH»O4 = CssHsO. + 5H,0, 
a red-brown powder, forming a barium-derivative, CH,,BaO,,, 
whilst potash decomposes it into phloroglucinol and delokanic acid, 
C,sH,O,, a brown powder; dilute nitric acid yields nitrophloroglucinol 
and a brown powder which was not further examined. 

Lokaose, CsH.0Os, obtained in the filtrate from the insoluble 
lokaonie acid in the reaction mentioned above, forms minute, acicular 
crystals, and is distinguished from dextrose by its: cupric oxide 
reducing power R; == 50, and its optical inactivity. VV. & Ys 


New Constituents of Atropa Belladonna. By H. Kunz (Arch. 
Pharm. [3], 23, 722—735).—The occurrence of a fluorescent 
compound in belladonna has been repeatedly noticed. The author has 
found this compound both in the extract of the root and of the leaves 
and stalk; the root extract was acidified until all fluorescence disap- 
peared, and then agitated with ether. The brownish-yellow residue 
left on evaporation of the ethereal solution consisted of microscopic 
prisms having an acid reaction. By washing with cold ether, a non- 
crystallisable, bitter mother-liquor was separated, which was reserved 
for further examination. The crystals were purified by repeated 
treatment with boiling absolute alcohol, which finally yielded small 
clusters of light yellow, four-sided, highly refractive, rhombic prisms. 
This substance the author names provisionally chrysatropic acid, 
C,H O;. It melts at 201°5°, resolidifies at 182°6°. When carefully 
heated, the acid sublimes without decomposition, but when more 
strongly heated burns with a luminous flame leaving no residue. It 
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is soluble in 70—80 parts of bot water, sparingly in cold water and in 
ether, more soluble in alcohol and acetic acid. The concentrated 
aqueous and alcoholic solutions are pale yellow by transmitted light, 
but by reflected light show a beautiful emerald-green fluorescence ; 
dilute solutions give a bluish fluorescence. The crystals dissolve in 
alkalis or alkaline carbonate solutions, yielding splendid bluish-green 
fluorescent solutions. An aqueous solution when treated with 
potassium permanganate gives a green liquid showing strong indigo- 
blue fluorescence. Ferric chloride gives an emerald-green coloration 
changing to cobalt-blue. The lead and copper salts were examined 
and described. From the formula and reactions of the substance, the 
author infers a near relationship to hydroxynaphthaquinone. 

Leucatropic acid, C,,H3O;, is obtained from the bitter mother- 
liquor previously mentioned ; it crystallises in clusters of microscopic 
prisms having a satin-like lustre, it melts at 73°8°, and resolidifies at 
60°2°. It is insoluble in cold, but somewhat soluble in boiling water, 
it is nearly insoluble in cold, but readily soluble in boiling ether and 
in alcohol. Qualitative examination indicates that the compound 
belongs to the fatty acid series. 

The author also found about 06 per cent. of succinic acid in 
belladonna extract prepared from the herbaceous part of the plant. 

J. T. 

a- and ,-Picolines. By O. Lance (Ber., 18, 3436—3441)— 
a-Picoline is best separated from animal oil by means of its sparingly 
soluble mercuriochloride ; the process is more practical than that of 
the fractional crystallisation of the «- and -picoline platinochlorides 
proposed by Weidel. The pure base boils at 129—130° (134° 
Weidel) ; its sp. gr. at 0° compared with water at 4° is 0°9656; its 
platinochloride forms small crystals which melt at 178°, its mercurio- 
chloride leaflets which melt at 104°; its awrochloride crystallises 
in needles melting at 167—168°, and its picrate in needles melt- 
ing at 165°; both these last-named salts are moderately soluble in 
water. 

y-Picoline is best obtained synthetically by Ladenburg’s process 
from pyridine and methyl iodide. On distilling the product obtained 
from pyridine methiodide, two principal fractions are obtained boiling 
at 127—134°, and 142—150° respectively; the former consists of 
a-, the latter of y-picoline. This base, when pure, boils at 144 
—145° (comp. Hofmann and Behrmann, Ber., 17, 2698) ; its sp. gr. 
at 0° compared with water at 4° is.0°971. Its salts are more or less 
sparingly soluble in water; the platinochloride is crystalline and 
melts at 225—226°; the aurochloride forms leaflets melting at 205°; 
the mercuriochloride long, white needles melting at 136— 138°, and 
the picrate, silky needles melting at 156—157°. Om oxidation, the 
base is converted into isonicotinic acid. V. H. V. 


B-Picoline: Synthesis of some Homologues of Pyridine. By 
A. Hesexiet (Ber., 18, 3091—3100).—£-Picoline prepared from 
acetamide, glycerol, and phosphoric anhydride (Abstr., 1885, 812) is 
levorotatory; this cannot be due to the presence of optically active 
impurities, as suggested by Skraup in the case of 8-picoline prepared 
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from coal-oil. The mercuriochloride, (C.NH;).,H,HgCh, crystallises 
in white needles which melt at 143°. The aurochloride forms a volu- 
minous precipitate sparingly soluble in water; it melts at 182—184”°. 
The picrate crystallises in lustrous needles melting at 145—146°; it 
dissolves readily in water. The zine salt and the platinochloride 
are also described. 

Methylethylpyridine, C,H,,N, is prepared by heating paraldehyde 
with 3 parts of acetamide and 2 parts of phosphoric acid for 16—20 
hours at 160°. It forms a clear, colourless oil boiling at 175—179°. 
The platinochloride crystallises in beautiful, dark orange-coloured 
plates melting at 180°; itis probably identical with a platinochloride 
obtained by Diirkopf from aldehydecollidine (Abstr. 1885, 817). 
The aurochloride melting at 72° and the picrate melting at 157° are 
described. 

Parvoline was prepared in a similar way from propaldehyde, acet- 
amide, and phosphoric anhydride. 

By the action of methyl iodide in f-pipecoline (Abstr., 1885, 812) 
dissolved in methyl alcohol, a compound, C;H,,NI, is formed. It is 
a white, crystalline substance melting at 192°5°. A platinochloride, 
Cy.HyN,PtCl, was obtained, which when heated at 234° becomes 
black. N. H. M. 


Constitution of Aldehyde-collidine. By E. Dirxorr (Ber., 18, 
3432—3435)—In this paper it is shown that aldehyde-collidine 
(comp. Abstr., 1885, 817) is an ethylmethylpyridine, as evidenced by 
its yielding on moderate oxidation a methylpyridinecarboxylic acid, 
identica) with the acid obtained by Hoogewerff and v. Dorp from 
methylquinolinic acid, and with the homoisonicotinic acid of de 
Coninck, as shown by its physical properties, and its conversion on 
further oxidation into cinchomeronic acid. The constitution of this 
collidine is thus represented by the formula C;NH,;MeEt [Et : Me = 
3: 4], and its hexahydride or copellidine by the formula C;N H)Me,Et ; 
it must then be identical with the collidine obtained from brucine by 
de Coninck. V. H. V. 


Identity of Béttinger’s Pyridinedicarboxylic Acid with 
Lutidinie Acid. By E. Voces (Ber., 18, 3162—3165).—Whilst 
accurding to the received theory there can be but two pyridinecarbo- 
xylic acids which yield y-pyridinemonocarboxylic acid (isonicotinic 
acid), three such acids have been described. The author has 
reinvestigated Béttinger’s pyridinedicarboxylic acid, and finds that 
it is identical with lutidinic acid. There are, therefore, but two 
pyridinedicarboxylic acids containing one COOH-group in the 
1{=3] position, namely, cinchomeronie acid [2:3] and lutidinic 
acid [1 : 3]. A. J. G. 


Condensation of Cinnamaldehyde with Ammonia and 
Ethyl Acetoacetate. By W. Epstein (Annalen, 231, 1—36).— 
Ethylic benzylidenedihydrecollidinedicarboaylate, C.,H.s0,N, is formed 
by the action of ethyl acetoacetate and alcoholic ammonia on cinnam- 
aldehyde. It is a white, crystalline substance, soluble in ether and in 
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warm alcohol. It begins to soften at 146°, and melts at 148—149°, 
When nitreus acid is passed into an alcoholic solution of this com- 
pound, it is oxidised and converted into ethyl benzylidenecollidinedicar- 
bowylate, CxnH,,0,N3 this melts at 39°, and is soluble in alcohol and 
ether. It also dissolves easily in acids, forming crystalline salts which 
are decomposed by water. The platinochloride, (C2H»O,N )2,H,PtCh, 
melts at 195°. Benzylidenecollidinedicarborylic acid, 


CHPh : CH-C,NMe,(COOH),, 


melts at 218—219° with partial decomposition. The anhydrous acid 
melts at 241°. It is soluble im alcohol and sparingly soluble in water, 
ether, and chloroform. With hydrochloric acid it forms an unstable 
compound which is decomposed by water. The platinochloride, 
(Cy7H,s0.N )2, H,PtCl,, crystallises in needles. The acid forms amor- 
phous metallic salts. When-exidised with potassium permanganate, 
the acid splits up into benzoic acid and a dutidinetricarborylic acid 
which is not identical with the acid obtained by Hantzsch (Abstr., 
1883, 85) by the oxidation of collidinedicarboxylic acid. The luti- 
dinetricarboxylic acid crystallises with 1 mol. H,O in prisms. It is 
sparingly soluble in the ordinary selvents—560 parts by weight of 
water at 8° dissolve 1 part of the acid. It decomposes at 220° 
without melting. Hot hydrochloric acid slowly disselves the acid ; 
on cooling, meno- or tri-clinic crystals of the hydrochloride are 
deposited. This salt is decomposed by water or alcohol. The 
neutral salts of the acid are sparingly soluble and generally crystal- 
lise readily. Ferric chloride preduces a red coloration in a solu- 
tion of the ammonium salt. The mercurous salt dissolves in hot 
water and is deposited from the solution on cooling in microscopic 
isms. 
7 en and lutidine, C;NMe.Hs;, are formed when the mixture of 
benzoic and lutidinetricarboxylic acids, obtained by the oxidation of 
benzylidenecollidinedicarboxylic acid, is heated with quicklime in a 
current of hydrogen. The properties of the lutidine obtained in this 
way have already been described by the author (Abstr., 1885, 815). 
It is an isomeride of the lutidine which Hantzsch obtained from 
lutidinetricarboxylic acid (Abstr., 1883, 85) and from pseudolutido- 
styril (Abstr., 1885, 397). On oxidation, it yields a pyridenedicarbo- 
xylic acid which closely resembles Ramsay’s a-pyridinedicarboxylic 
acid (Abstr., 1879, 266), and the isocinchomeronic acid of Weidel 
and Hertzig (Monatsh. Chem., 1880, 5). On distillation in a current of 
hydrogen, picolinic but no nicotinic acid, is formed. Picolinic acid 
is also formed by the action of glacial acetic acid on the acid at 160°. 
Hence it appears that the condensation-products of aldehydes with 
ethyl acetoacetate have the symmetrical constitution 
C(COOH) CMe 
XC<C(COOH): CMe>™: W. ©. W. 


Action of the Homologues of Acetaldehyde on Ammonia 
and Ethyl Acetoacetate. By F. Encenmann (Annalen, 231, 37— 
71).—Ethyl hydroparvolinedicarborylate, C;NH,Me,Et(COOEt),, is 
formed on warming a mixture of ethyl acetoacetate, propal’ehyde, 
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and alcoholic ammonia. It melts at 110°, and closely resembles ethyl 
hydrocollidinedicarboxylate in its properties. On oxidation with 
nitrous acid, it loses 2 atoms of hydrogen and is converted into ethyl 
parvolinedicarbozylate, Cy H,O,NEt. This compound is a colourless 
oil, insoluble in water. It unites with mineral acids, forming hygro- 
scopic salts. The platinochloride, (CjH»O.N).,H2,PtCl, forms red 
prisms soluble in water, less soluble in alcohol. It melts at 139° and 
begins to decompose at 185°. 

Parvolinedicarboxylic acid, CSNMe,Et(COOH),, is obtained from the 
ethylic salt by saponification with alcoholic potash in closed vessels. 
Most of the metallic salts of this acid are easily soluble in water. 
The silver salt isan exception. The free acid is best prepared by the 
action of sulphuretted hydrogen on the silver salt. It is freely soluble 
in water and in alcohol, and melts at 289—290° with decomposition, 
The barium salt, C,.H,NO,Ba + 3H,0, crystallises in plates. The 
hydrochloride, (Cy.Hi,;0,N)2,HCl + H,O, forms glistening prisms. 

Parvoline, CsNH,EtMe,, obtained by heating a mixture of potassium 
parvolinedicarboxylate and quicklime, is a colourless, highly refrac- 
tive liquid. Its sp. gr. at 14° is 0-916. It boils at 186°, and is soluble 
in 73 parts of water at 0°, but is less soluble in warm water. The 
aqueous solution yields precipitates with chromic and picric acids, 
melting at 120°, and with solutions of zinc, lead, mercuric, mercurous, 
and silver salts. The platinochloride, (CyHi3;N)2,H,PtCk, is soluble 
in hot water and alcohol. It melts at 210°. The dichromate, 
(C,H,3N).,H,Cr,0;, begins to blacken at 180°, and melts with decom- 
position at 200°. It is not identical with the a-parvoline of Williams 
(Jahrb. Chem., 1854, 495) and of Thenius (ibid., 1861, 502), nor with 
the B-parvoline of de Coninck (Abstr., 1881, 56), nor with the 
base which Waage obtained from propaldehyde-ammonia (Abstr., 
1884, 172). 

Ethyl hydroisopropyl-lutidinedicarborylate, C;NH;Me,Pr(COOEt),, 
prepared by the action of alcoholic ammonia and ethyl acetoacetate 
on isobutaldehyde, crystallises in long prisms melting at 97°. It is 
soluble in absolute alcohol, ether, benzene, and chloroform, insoluble 
in water, and sparingly soluble in alcohol. When oxidised with 
nitrous acid, it yields ethyl lutidinedicarboxylate, C5NHMe.(COOEt);. 
This substance melts at 73° and boils at 301—302° without decomposi- 
tion. On recrystallisation from warm alcohol, it is obtained in long 
prismatic needles which are insoluble in water. Lutidinedicarboxylic 
acid is obtained as a crystalline precipitate containing $ mol. H,O, on 
the addition of hydrochloric acid to a solution of the potassium salt. 
It is soluble in hot water, and sparingly soluble in alcohol and ether. 
The barium salt, C,H,O,NBa + 2H,0, is freely soluble in water ; 
the lead salt, C,H,O,NPb + 2H,0, crystallises in thick prisms. The 
hydrochloride, C,5H,O,.N,HCl + 2H,0, forms prisms. A solution of 
potassium lutidinedicarboxylate yields precipitates with silver, mer- 
cury, copper, cadmium, zinc, and iron salts. The acid is decomposed 
on distillation with lime, yielding’a lutidine which is identical with 
that obtained by Epstein (this vol., p. 257). 

_ Ethyl hydroisobutyllutidinedicarborylate, C,H 'C;NMe.H,(COOKt),, 
is obtained by the action of alcoholic ammonia on valeraldehyde and 
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ethyl acetoacetate. It is deposited from alcohol or light petroleum in 
long prisms, insoluble in water, but freely soluble in alcohol, ether, 
benzene, chloroform, and glacial acetic acid. It melts at 100°. When 
nitrous acid is passed into the aleoholic solution of this substance, it 
loses 2 atoms of hydrogen, forming ethyl isobutyl-lutidinedicarbozylate, 
C,H,°C,;N Me.(COOEt),. This compound exists as a colourless, thick 
liquid, insoluble in water. It boils without decomposition between 
312° and 318°. The hydrochloride, C,;H.,O0,N,HCI, forms long needles : 
the platinuchloride, (C\;Hs0,N)2,H,PtCh, is freely soluble in water. 
It melts at 207—208° with decomposition. 

By the action of alcoholic potash on diethyl isobutyllutidinedicar- 
boxylate, only one ethyl-groupis replaced by potash. On decomposing. 
this polassium salt, the monethy] salt, C,H," C;N Me.( COOEt)-COOH, 
is obtained in prismatic crystals soluble in alcohol and water. It 
melts at 135°, and begins to decompose at 230°. The mercurous salt 
is obtained as a white precipitate on the addition of mercurous nitrate 
to a solution of the potassium salt. On warming the mixture, the 
precipitate dissolves, and is deposited on cooling in long needles. It 
is decomposed by water, and metallic mercury is precipitated. The 
barium, (CisH»ON).Ba + 5H,0, and calciwm, (C\sH»ON),Ca + 
4H,0, salts crystallise in plates, aud are freely soluble in water. The 
hydrochloride, C,sH,,NO,,HCl + 2H,0, forms monoclinic prisms, 
soluble in water and in alcohol. The potassium salt is converted into 
isobutyl-lutidinedicarborylic acid by boiling with an aqueous solution of 
potassium hydroxide. The free aeid, C,H," CsNMe,(COOH), + 2H,0, 
prepared from the mercurous salt, crystallises i in monoclinic prisms. 
It dissolves in hot water and in warm alcohol. The anhydrous acid 
melts with decomposition at 273°. A solution of the potassium salt 
gives precipitates with silver, lead, zinc, cadmium, and copper salts, 
and also with concentrated solutions of mercurous and mercuric salts. 
The barium salt, C,,H,,O,NBa + 5H,O, is freely soluble in water. 
The culcium salt crystallises in four-sided pyramids containing 3 mols. 
H,0. The hydrochloride, C,,H,;(COOH),N,HCI, is soluble in alcohol 
and in hydrochloric acid. 

Isobutyllutidine, C,H,°C;NH,Me,, is a colourless liquid boiling at 
210—213°, and possessing a bitter taste. Its sp. gr. at 18° is 0°8961 
compared with water at the same temperature. It is more soluble in 
cold than in warm water. The base unites with acids, forming very 
deliquescent salts. The picrate forms yellow needles which melt at 
114—115°. The platinochloride is crystalline. It melts at 208—209°. 
The dichromate is soluble in hot water. It is decomposed by heat 
without melting. 

Condensation products could not be obtained by the action of 
acraldehyde instead of aldehyde on ammonia and ethy] acetoacetate. 

Pyridine-derivatives are not obtained when ethy] acetobenzoate is 
substituted fur ethyl acetoacetate in the preceding experiments. 

No condensation product is formed by the action of sulphuric acid 
on ethyl acetobenzoate. W. C. W. 


Dimethylquinolines. By L. Berenp (Ber., 18, 3165).—The 
dimethylquinoline from paraxylidine sulphate, described by L. Meyer 


ORGANIC CHEMISTRY. 261 


(this vol., p. 161), has already been described by the author. The 
base boils at 264°5—265°5° ; sp. gr. 10752 at 4°. The platinochloride, 
(C,,Hi:N).,H,PtCl, crystallises in reddish-yellow needles. 

1 : 4 Tetrahydrodimethylquinoline, C,H\N, obtained by reduction 
with tin and hydrochloric acid, boils at 271°, and has an agreeable 
odour ; the hydrochloride, ©,,HisN,HCl, crystallises in slender needles 
or transparent, six-sided tables. A. J. G. 


Quinoline-derivatives from Propaldehyde. By K. Harz 
(Ber., 18, 3384—3401).— Ethylmethyltoluquinolixe (ethyldimethyl- 
quinoline), C)NH,Me,Et [Me : Et : Me = 3: 2’: 3'], prepared from 
paratoluidine, propaldehyde, and hydrochloric acid, forms rhombic 
crystals, melting at 54°, and boiling at 287—288° under a pressure of 
720 mm.; it is insoluble in water, soluble in ether, alcohol, and ben- 
zene. Many of its salts are exceedingly soluble in water; the hydr- 
iodide crystallises in colourless needles; the chromate in red needles ; 
the picrate in small, yellow needles, melting at 177°; the platino- 
chloride in orange-red needles containing 2 mols. H,O ; the methiodide 
with H,O in monoclinic needles, melting at 75—76°; the ethiodide 
with $H,O in agglomerated crystals, melting at 112—114°; and the 
ethoplatinochloride with 1H,O in minute, glistening crystals. The base 
forms a tetrahydro-additive product, C\s3HigN, a colourless, strongly 
refractive oil, boiling at 285—286°; its hydrochloride crystallises in 
needles ; the platinochloride in brown leaflets, containing 2H,0; its 
nitroso-derivatwe, C\,3H,N-NO, forms a crystalline mass, and gives 
Liebermann’s reaction; its methyl-derivative, C\sHjgNMe, is an oil 
builing at 275—280°, and forming a platinochloride crystallising with 
2H,0 in needles. 

With bromine, the base forms an unstable dibromo-additive product 
decomposed on heating with formation of a dibromo-substitution pro- 
duct, U,;H,;Br,N, crystallising in white needles, which melt at 143— 
144°, and are insoluble in water, but soluble in ether and hot alcohol. 
Conceutrated sulphuric acid yields a monosulphonic acid, C,s3H,4N*SO;H, 
crystallising in the rhombic system, sparingly soluble in cold, more so 
in hot water; its bariwm salt crystallises with 1 mol. H,O in inter- 
laced needles, and its lead salt, (C,;H,,SO3N ),Pb,2C,;3H,,N-SO,H + 6H,0, 
in golden needles, very soluble in water. On fusing it with alkali, the 
sulphonic acid is converted into the corresponding hydroayl-derivative, 
C,3H\,N-OH, which forms colourless needles, melting at 45°, and 
boiling at 312—316°. 

With concentrated sulphuric and nitric acids, the base yields a 
mononitro-derivative, Cis3Hi\4N-NO,, which crystallises in the triclinic 
system; it melts at 109°, and is insoluble in water, but readily soluble 
in chloroform. Its hydroehloride forms dendritic, golden crystals, aud 
its platinochloride, thick, reddish-golden crystals, containing 2 mols. 
H,0. On reduction with stannous chloride, there is formed an amido- 
derivative, C\3H,N-NH,, crystallising in prisms or flat needles be- 
longing to the triclinic system ; it “melts at 148—149°, and is very 
soluble in alcohol, sparingly soluble in ether and petroleum. 

Ethyltoluquinolinecarboxylic acid, 


C,NH,MeEt-COOH ; Me: Et: COOH = 38: 2’: 3’], 
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obtained by the oxidation of the above base with chromic acid, 
crystallises with 1 mol. H,O in the triclinic system; it melts at 142— 
143°, and is soluble in hot water and alcohol; its solutions show a 
slight acid reaction. Its sodium salt with 3H,O, and barium salt with 
4H,0, form interlaced needles ; its copper salt is a crystalline, and 
silver salt an amorphous precipitate. The ethyl salt crystallises in 
needles; it is soluble in alcohol and also in water, but is saponified 
by it. On heating at 150°, it gives off carbonic anhydride with 
formation of ethyltoluquinoline, CINH;MeKt [Me : Et = 3: 2], erys- 
tallising in snow-white needles, which melt at 59—6U°, and boil at 
270° under a pressure of 718 mm.; its salts with mineral acids are 
very soluble in water; its platinochloride crystallises in needles; its 
picrate forms minute, golden crystals, melting at 244—245°. The base 
is apparently isomeric with the a-ethylmethylquinoline of Kugler. 
Ethylmethyltoluquinoline, CNH ,Me,Et [Me: Et : Me = 2 or 4: 2’: 3'], 
from metatoluidine and propaldehyde, crystallises in hexagonal 
leaflets belonging to the rhombic system. It melts at 40—41°, and 
boils at 288—292°. Its hydrochloride crystallises in colourless prisms; 
the hydroiodide in needles; the picrate in golden needles, melting at 
219—220°; the platinochloride in minute needles containing 2H,0; 
the methiodide with 1H,O in golden needles, and the methoplatino- 
chloride in glistening orange-red needles. ‘ 
Ethylmetiyltoluquinoline, CINH,Me,Et [Me : Et : Me = 1: 2’: 3'], 
from orthotoluidine and propaldehyde, forms monoclinic crystals, 
which melt at 44°, and boil at 279—280° under a pressure of 717 mm. 
Its hydrochloride, hydroiodide, picrate, and methiodide crystallise in 
needles, the platinochloride in large leaflets, and the methoplatinochloride 
in glistening orange-red needles. With tin and hydrochloric acid, it 
forms a tetrahydro-additive product, C,;H,,N, a pale yellow oil, boiling 
at 274—276°, and dissolving in nitric acid with production of an 
intense coloration; its hydrochloride forms colourless crystals, spar- 
ingly soluble in water. v. & V¥. 


Quinoline-derivatives from Normal Butaldehyde. By M. 
Kaun (Ber., 18, 3361—3372).—On the addition of normal butaldehyde 
(100 grams) to aniline (60 grams) and fuming hydrochloric acid 
(120 grams) distillation of the product and extraction by ether, 
two principal fractions are obtained, boiling at 230—250° and 280— 
300° respectively ; the former consists of butylphenylamine, the latter 
of propylethylquinoline, C,NH,EtPr* [Pr* : Et = 2': 3']. The pure 
base is a colourless liquid, boiling at 291° under 720 mm. pressure, 
resembling quinaldine in odour, rapidly darkening on exposure to air, 
insoluble in water, but volatile in a current of steam. It is soluble in 
alcohol, ether, and dilute acids. Its hydrochloride crystallises with 
2 mols. H,O in triclinic tables, the nitrate with 1 mol. H,O in long 
crystals ; both these salts are best obtained by the gradual addition of 
ether to their alcoholic solutions; the sulphate crystallises in tufts of 
needles, the picrate in golden needles or leaflets, melting at 163°, in- 
soluble in cold water, sparingly soluble in alcohol; the chromate, 
(C\,H,N),H.Cr,0,;, in orange-yellow needles; the platinochloride in 
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yellow needles, insoluble in cold, soluble in hot water ; the methiodide 
in golden needles, containing 1 mol. H,O; and methoplatinochloride 
(C,.H,,N).,Me,PtCl,, in orange-yellow dendritic needles. 

Ethylquinolinecarboxylic acid, CINH,Et‘COOH [COOH: Et = 2’: 3'], 
is obtained by the oxidation of the above base with chromic acid. It 
crystallises in interlaced needles, which melt at 148° with evolution 
of carbonic anhydride; it is soluble in water, crystallising therefrom 
with 4 mol. H,O, sparingly soluble in ether. Its platinochloride forms 
groups of needles, and its picrate golden needles melting at 153°, 
sparingly soluble in water and alcohol. The copper salt is a bluish- 
green precipitate, consisting of minute needles; the silver salt, a 
white amorphous precipitate. 

Ethylquinoline, C,NH,Et [Et = 3’], obtained by the dry distilla- 
tion of the above acid, is a colourless highly refractive liquid, boiling 
at 265° under 718 mm. pressure. Its platinochloride crystallises in 
golden needles, and its picrate also in needles which melt at 163° 
(comp. Baeyer and Jackson, Abstr., 1880, 406, and Riedel, Abstr., 
1883, 1152). 

Normal butylphenylamine, NHPh°C,Hy, obtained in the reaction 
mentioned above, is best purified by means of its nitroso-derivative ; 
it is a colourless oil, boiling at 235° under a pressure of 720 mm., and 
is volatile in a current of steam. Its hydrochloride and sulphate 
crystallise in needles, and are very soluble in water. The mitroso- 
derivative, NO-NPh-C,H,, is a golden-yellow liquid, insoluble in water 
and dilute acids, soluble in alcohol and ether; it gives Liebermann’s 
reaction in a most marked way ; the acetyl-derivative, NAcPh’Q,H,, 
is a colourless liquid, boiling at 273—275° under a pressure of 
718 mm. Vv. & ¥. 


Quinoline-derivatives from Isovaleraldehyde. By J. Spapy 
(Ber., 18, 3373—3384).—Isovaleraldehyde and aniline, in presence 
of hydrochloric acid, form isobutylisopropylquinoline and isoamy!- 
phenylamine (comp. preceding Abstr.), which are best separated 
by means of their picrates, that of the former being insoluble, whilst 
that of the latter is soluble in cold alcohol. 

Isobutylisopropylquinoline, C5NHsPr*-C,H,? [C,H,: Pr® = 2’: 3’), is a 
liquid boiling at 295—296° under 709 mm. pressure, insoluble in 
water, soluble in alcohol, ether, and benzene. On the addition of nitric 
acid to the base, its nitrate, C\s$H2,N,HNO, + H,O, separates at first as 
an oil, but ultimately solidifies in acicular crystals ; the acid sulphate 
forms pyramidal crystals belonging to the triclinic system; the hydro- 
chloride with 1H,0, prismatic leaflets, belonging to the triclinic system ; 
the chromate, long, orange-yellow needles, insoluble in cold water and 
dilute sulphuric acid; the methiodide, golden needles, containing 
1 mol. H,0, soluble in alcohol and hot water; the methoplatino- 
chloride (CysHN),,Me,PtCl, reddish-golden triclinic prisms, spar- 
ingly soluble in water and dilute hydrochloric acid. 

[sopropylquinolinecarbozylic acid, © 


C,NH;Pr*-COOH [COOH : Pré = 2’: 3’], 
obtained by the oxidation of the above base with chromic acid, crys- 
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tallises in prismatic leaflets melting at 188—189° with slight de- 
composition ; its platinochloride crystallises in orange-yellow prisms ; 
with silver nitrate it gives a flocculent precipitate of the composition, 
C:;3H»,NO,Ag + C,;H,;NO.,H NOs, sparingly soluble in dilute nitric 
acid, and decompused by water into its components. On distillation 
with lime, the acid is decomposed into quinolime and a diquinoline 
probably identical with that obtained by Japp and Graham (Trans., 
1881, 174) and by Weidel (Abstr., 1881, 613) ; but when heated above 
its melting point, it is decomposed inte carbonic anhydride and iso- 
propylquinoline, C,NH,Pr® [Pr*® = 3'], a pale golden liquid, boiling at 
275—280° under a pressure of 715 mm., and solidifying in a freezing 
mixture to a crystalline mass; it is insoluble in water, soluble in 
alcohol, ether, and benzene. Its hydrochloride and platinochloride 
crystallise in needles, the picrate and chromate im delicate golden 
needles. 

Isoamylphenylamine, NHPh-CH,CH,CHMe,, formed in the above- 
mentioned reaction, is a colourless oil of pleasant aromatic odour ; it 
boils at 242—244°, is insoluble in water, soluble in alcohol and 
ether. Its hydrochloride crystallises in prisms, its nitroso-derivative 
is an oil, soluble in alcohol and ether, and giving Liebermann’s reac- 
tion ; and its acetyl-derivative, a liquid boiling at 278° under a pres- 
sure of 720 mm., insoluble in water, soluble in alcohol and ether. 
The base apparently is isomeric with the amylphenylamine obtained 
by Hofmann from amyl bromide and aniline (Annalen, — a 

7, Bf 

Quinoline-aldehyde. By A. E:nuory (Ber., 18, 3465—3468).— 
In this paper trichlorethylidenequinaldine, C,H,N°CH :CH-CCl;, and 
quinoline-aldehyde are described which are identical with those 
obtained by v. Miller and Spady (p. 265), and were prepared by the 
same methods. The author, however, ascribes the formula C,,H,,NO,, 
and not U,H,NO,, te the acid from the trichloro-derivative. The 
platinochloride of the aldehyde forms golden, transparent crystals, 
containing 2 mols. H,O; whilst the aldehyde itself is said to melt at 
103—104°, but no analyses are given of this substance. 

Vv. EV. 


An Aldehyde of the Quinoline Series. By A. Einnorn (Ber., 
18, 3144—3146).—Trimethylquinolinealdehyde, C;;3H,,NO + 3H,0, is 
obtained by the action of chromy] chloride on erude quinaldine, being 
probably formed from tetramethylquinoline present in the crude 
substance. It crystallises from water in splendid needles melting at 
73—74°; it easily parts with its water of crystallisation, and has then 
the melting point 101°5°. It reacts readily with hydroxylamine and 
with phenylhydrazine, with formation of compounds melting at 203° 
and 207° respectively. It reduces ammoniacal silver solution, and is 
oxidised at the same time to an acid which melts at 224”. 

N. H. M. 

Quinoline-2-acrylic Acid. By W.v. Mittrr and J. Sprapy (Ber., 
18, 3402—3405).—By the direct reaction of equal molecules of chloral 
and quinaldine, a trichloro-compound, C,,H,NCl;,H,O, is formed, 
which crystallises in delicate needles melting at 144—145°; when 
heated with an aqueous solution of potassium carbonate, it yields 
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quinoline-acrylic acid, C(NHeCH:CH-COOH [C,H,-COOH = 2'], which 
erystallises in leaflets melting at ]190—195°; its hydrochloride crystal- 
lises in colourless needles, the platinochloride in prisms, and the barium 
salt in tufts of needles. 

Quinoline-aldehyde, CNHeCOH ([COH = 2’), formed by the oxida- 
tion of the above acid with potassium permanganate, crystallises in 
plates belonging to the monoclinic system; it melts at 70—71’, is 
sparingly soluble in water and petroleum, readily soluble in benzene 
and alcohol. Its aldehydic nature is evidenced by its ready reduction 
by silver salts, and the formation of a phenylhydrazine compound, 
C,sH,;Ns, crystallising in golden leaflets melting at 195—198°. The 
authors propose to extend these researches to other aldehydes and 
their derivatives. Ve & YV. 


Paraquinaldine-acrylic Acid. By W. v. Mitier and. F. Kinxerin 
(Ber., 18, 3234—3239). Paramidocinnamic acid was prepared by the 
action of 100 grams of 38 per cent. hydrochloric acid and 100 grams 
of tin on a warm alcoholic solution of 25 grams of ethyl paranitro- 
cinnamate. The product was freed from tin and evaporated, when 
crystals of the hydroehloride separated. The yield is 75 per cent. of 
the theoretical. 

Paraquinaldine-acrylic acwl, 


C.NH,MeCH : CH-COOH [Me: C,H,COOH = 2’: 3], 


is obtained by heating 50 grams of paramidocinnamic acid hydro- 
chloride with 50 grams of concentrated hydrochloric acid and 40 
grams of paraldehyde for two hours at 100°. The product is diluted 
with water, filtered and evaporated, and the hydrochloride so obtained 
treated with sodium acetate, which precipitates the free acid. It 
forms small needles, which melt at 240—250° with decomposition, 
but can be sublimed in part unchanged; it dissolves sparingly in 
water and cold alcohol, readily in dilute alkali solution. The hydro- 
chloride (with 1 mol. H,O) crystallises in prisms, readily soluble in 
water; the nitrate (with 1 mol. H,O) forms colourless prisms with 
vitreous lustre. The platénochloride, (C,sHiNO2)2,H,PtCl, + 2H,0, 
forms thick, reddish-yellow prisms. 

Paraquinaldine-aldehyde, C,NH;sMe‘CHO [Me: CHO = 2’: 3], is 
prepared by oxidising the above compound with potassium perman- 
ganate at 0°. It crystallises from a mixture of benzene and light petro- 
leum in yellowish plates melting at 106°, readily soluble in alcohol, ether, 
benzene, and in acids. The platinochloride (with 2 mols. H,0) crys- 
tallises in orange-coloured prisms. The phenylhydrazine compound 
forms gold-coloured prisms which melt at 160°. When the alde- 
hyde is heated for some hours at 150° with an equal quantity of 
quinaldine, a compound, C,NH,-CH : CH-C,NH;Me, is formed. It isa 
yellow powder, almost insoluble in the usual solvents, soluble in 
aniline, phenylhydrazine, &c., and in strong acetic acid. 

N. H. M. 

Derivatives of Isoquinoline. By S. Gasriet (Ber., 18, 3470— 
3180).—In continuation of investigations on substances derived from 
isobenzalphthalide (Abstr., 1885, 1231), the author adds further obser- 
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vations on isobenzalphthalimidine. This substance, to which the 
formula O,H,< (OH): N> is now given in place of 


OH CONE 


crystallises in the asymmetric system with axial ratios a:b:¢ = 
0°8601 :1:(?); its formation from isobenzalphthalide is analogous to 
that of oxynicotinic from cumalinic acid. The presence of a hydroxyl- 
group in the compound is evidenced by the formation of a compound, 
C\sH»NCl, from it by the action of phosphorus oxychloride, whilst 
phosphoric chloride yields a dichloro-compound, Oe< Sen : —— 
The latter melts at 162—163°; the former crystallises in needles 
melting at 77—78° ; it is soluble in benzene and ether. 

On heating the dichloro-compound with amorphous phosphorus 
(1 part) and hydriodic acid (8 parts), a monochloro-compound, 
C,;H)NCl, is produced, isomeric with the one above mentioned ; it crys- 
tallises in short glistening pyramids, melts at 68—70°, and forms a 
crystalline hydrochloride, C,;H,NCI,HCl, and a platinochloride, crys- 
tallising in sparingly soluble, orange-yellow needles; to this com- 

‘ap 
pound, the formula OH<ore : ae is ascribed. If these formule 
are correct, therefore, the constitution of the last-named substance is 


that of a phenylisoquinoline. The monochloro-compound (m. p. 77°), 
when heated with amorphous phosphorus and hydriodie acid, is 
CH : CPh 


converted into phenylisoquinoline, CHi< oy n>» Which crystal- 


lises in rhombic plates melting at 103—105°; its hydrochloride forms 
orange-red pointed needles. 

On reduction with sodium amalgam, both the di- and mono-chloro- 
derivatives yield tetrahydride of phenylisoquinoline, C,;H,;N, which 
forms glassy crystals ; it melts at 45—48°, and is soluble in water and 
acetic acid. Itis probable that phenylisoquinoline is identical with 
a base formerly obtained by the author by the distillation of phtha- 
limide with zinc-dust. Ve Ee We 


Paraxanthine and Heteroxanthine. By G. Satomon (Ber., 18, 
3406—3410).—As a correction of former observations on paraxan- 
thine, a constituent of human urine (Abstr., 1883, 601), the author 
ascribes to it the formula C;H,N,O,, namely, that of a dimethyl- 
xanthine, isomeric with theobromine, instead of the more complex 
formula C,;H,;N,O;. Further, itis now shown that paraxanthine forms 
a sparingly soluble precipitate with mercuric chloride, provided that 
the latter be in excess; this consists of colourless prisms, melting 
with partial decomposition ; it is readily soluble in hot water. Para- 
xanthine hydrochloride crystallises with difficulty ; it forms an orange- 
yellow crystalline platinochloride. 

These extended researches have led to the isolation of another con- 
stituent of human urine, which it is proposed to call heteroxanthine. 
In order to separate this, the amorphous residue obtained as a bye- 
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product in the preparation of paraxanthine, is dissolved in ammonia, 
the solution filtered from the calcium phosphate and oxalate, and 
evaporated down, when the heteroxanthine crystallises out. It is best 
purified by means of the crystalline sodium-derivative obtained by the 
addition of soda to a solution of the heteroxanthine. The base is a 
white, amorphous, granular powder; it exists in urine in the propor- 
tion of 1 gram in 1000 litres. Its composition is expressed by the 
formula C,H,N,O., corresponding with that of a methylxanthine. It is 
differentiated from hypoxanthine, xanthine, and guanine by the above- 
mentioned soda reaction, and from paraxanthine by its amorphous form, 
its sparing solubility, the ready solubility of its hydrochloride, in not 
yielding a precipitate with picric acid in presence of hydrochloric acid, 
and in not emitting the characteristic odour of paraxanthine when 
heated. It is precipitated by copper acetate, phosphotungstic acid, and 
lead acetate in presence of ammonia. Its hydrochloride forms trans- 
parent crystals arranged in tufts; it gives a minutely crystalline platino- 
chloride. With mercuric chloride, the base yields a greyish-yellow 
precipitate, becoming crystalline after a time; it contains chlorine, 
and is converted by silver nitrate and ammonia into a silver com- 


pound. Vi By Ws 


Doundaké or African Quinine. By E. Hecker and F. Scnrac- 
DENHAUFFEN (Ann. Chim. Phys. [6], 6, 313—328). The authors have 
made careful examinations of this bark from various sources, and, 
contrary to the results obtained by Bochefontaine, Feris, and Marcus, 
find that it contains no alkaloid whatever, but that the bitter principle 
consists of two nitrogenous, resinoid, yellow colouring matters, 
soluble in alcohol and alkalis, one being insoluble and the other 
soluble in water. The bark also contains a third principle of a 
brown colour, insoluble in water and having no taste; glucose 
and small quantities of tannin, chlorophyll, and two fatty substances 
were also present. a. 7, 


Strychnine-derivatives. By W. F. Lorriscu and P. Scsoop 
(Monatsh. Chem., 6, 844——862).—Nitrostrychnine, NO."C.,H2,N,0., may 
be obtained by gradually adding 1 part of anhydrous strychnine 
nitrate to 10 parts by weight of sulphuric acid, the temperature 
being kept below 20°, and the mixture allowed to remain for eight 
days, then poured into 80 parts of water and neutralised with 
ammonia, the nitro-compound thus precipitated is collected and re- 
crystallised from dilute alcohol; it forms yellowish plates, becomes 
slightly brown, and melts at 225°, and dissolves in the usual solvents. 
The yield is about 88 per cent. of the strychnine nitrate employed. 
It is as strongly basic as strychnine, and does not give any colour 
reaction with sulphuric acid and dichromate. The hydrochloride, 

NO,°C.,H.N,0,,HCl 
forms hair-like crystals, and is insoluble in cold alcohol. The 
platinochloride, (NO,°C.,H.,N,O,)2,H,PtCl, forms a light yellow 
granular precipitate, and is insoluble in water and alcohol; on dry 
distillation, it gives a strong quiroline-like odour. The nitrate, 
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tartrate, oralate, and acetate were also prepared. Solutions of the 
acetate yield precipitates with the usual alkaloidal reagents. 

Amido-strychuine, NH4°C.,H,N,02, may be prepared by acting on the 
hydrochloric acid solution of the nitro-compound with tinfoil at 
about 20°; it forms small, colourless, cubical crystals, melts at 275°, 
and boils without decomposition at about 280° under 5 mm. pressure; 
it is insoluble in water, and acts as a diacid-base. Its salts are con- 
siderably more soluble in water than those of strychnine; on exposure 
to the air, they are coloured a reddish-violet, solutions of the neutral 
salts yield precipitates with the usual alkaloidal reagents ; by treating 
the base dissolved in excess of nitric, hydrochloric, or sulphuric acid, 
with a solution of potassium dichromate, an intense pure blue 
coloration, or in concentrated solutions even a blue precipitate, is 
formed, which if the free mineral acids be removed by the addition 
of sodium acetate, will remain unaltered for a week ; by warming the 
solution in the presence of acid, it turns violet, and finally if the 
quantity of free acid is considerable, forms a clear yellow solution; 
the reaction is as delicate as the dichromate strychnine reaction. By 
heating the amido-base with alcoholic potash and chloroform, it 
yields the characteristic isonitrile odour. The hydrochloride 
NH,’C2,H,,N,0,,HCl, forms long, brilliant prisms, and is readily 
soluble in water; the platinochloride is rather unstable, and forms an 
amorphous, yellow precipitate, and by dry distillation yields a quino- 
line-like odour. The nitrate forms octohedra, and after a time turns 
a violet colour. By treating an alcoholic solution of the nitro. 
strychnine described above with alcoholic potash, the potassiur- 
derivative of a compound isomeric with the nitro-compound, and to 
which the authors give the name of “wanthostrychnol,” is formed ; 
the free compound crystallises in slender yellow needles, is insoluble 
in water, but dissolves in most of the other usual solvents; it yields 
precipitates with the alkaloidal reagents. The platinochloride 
(C.H.:N;0,)2,H,PtCl,, forms a bright-yellow precipitate ; the nitrate, 
sulphate, and hydrochloride were also prepared. Although in the above 
compounds xanthostrychuol acts as a base, it also possesses acid or 
phenolic properties, yielding unstable compounds with hases. The 
potassium-derivative forms brilliant, raby-red needles, is decomposed 
by carbonic acid, and is soluble in the usual solvents; when heated, 
it explodes slightly ; its solution yields precipitates with most of the 
metallic salts, which are, however, very unstable. By acting on 
the hydrochloric acid solution of xanthostrychuol with tinfoil, two 
reduction products are formed, which are not yet thoroughly 
examined. 

A monobromstrychnine, C.,H2,BrN,O,, which differs from that ob- 
tained by Beckurts (Abstr., 1885, 911), may be prepared by treating 
a sulphuric acid solution of strychnine with bromine, the acid solution 
is diluted, and the base precipitated with ammonia ; it forms colourless 
needles, which dissolve readily in water, but are insoluble in alcohol ; 
its solution in sulphuric acid yields an indigo-blue coloration on the 
addition of potassium dichromate; its salts are more soluble in water 
than the corresponding strychnine compounds ; the hydrochloride, the 
nitrate, and the platinochloride were prepared. 
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Strychninesulphonic acid, C.,H.,N,0,SO,;H, may be prepared by 
slowly adding 1 part of anhydrous strychnine sulphate to 6 parts 
of fuming sulphuric acid, containing 30 per cent. of the anhydride, 
keeping the temperature below 20°, and allowing the mixture to 
remain for a fortnight. It forms a brittle, transparent, yellow mass, 
readily soluble in water and alcohol ; it does not yield any coloration 
with sulpburic acid and potassium dichromate. The barium, calcium, 
potassium, sodiwm, and lead salts were prepared, they are all soluble in 
water. By fusing the acid with sodium hydroxide, a new derivative 
is formed which yields a violet colour with ferric chloride. The 
authors have repeated the experiments of Beckett and Wright (this 
Joarn., 1874, 655), of Schiitzenberger (Annalen, 108, 353) and of 
Shenstone (Trans., 1885, 141), but cannot confirm their results. 
An examination of the physiological action of nine derivatives of 
strychnine shows that they all possess poisonous properties, aluhough 
in a less marked degree than strychnine itself. A. P 


Strychninesulphonic Acids. By C. Srozur (Ber., 18, 3429— 
3432).—Strychnine when heated with concentrated sulphuric acid at 
100°, yields a monosulphonic acid, C.,H»N,O,SO;H, a colourless 
substance, very sparingly soluble in water. 

Its potassium, sodium, and barium salts are colourless precipitates ; 
the ammonium salt is soluble in water, but undergoes decomposition 
when its solution is evaporated. 

Concentrated sulphuric acid and sulphuric anhydride at 150° 


yield a disulphonic acid, C2,H»N,0,(SO;H).2, a colourless amorphous 
substance, readily soluble in water, sparingly soluble in ether and 
benzene; its neutral bariwm salt crystallises in minute plates, the 
barium hydrogen salt is a pale-yellow, amorphous powder. 

These results are not in exact accordance with the observations of 


Loebisch and Schoop (preceding Abstract). V. © VY. 


Piperidine from Pentamethylenediamine. By A. Lapensure 
(Ber., 18, 3100—3102, comp. this vol., p. 139).—18 grams of penta- 
methylenediamine hydrochloride were quickly distilled, and the 
product again distilled with aqueous potash solution. Much ammonia 
is formed. The distillate was treated with strong potash solution, 
shaken up several times with ether, and the base extracted from the 
ether with hydrochloric acid. The salt thus obtained was identified 
as piperidine hydrochloride ; the yield was 8 grams. 

N. H. M. 


Hopeine. (J. Pharm. [5], 12, 460—462.)—This crystallisable 
narcotic alkaloid can only be obtained with difficulty, as most varieties 
of hops do not contain more than traces. It was first obtained from 
wild American hops. The investigations of Smith, Williamson, Myers, 
and Springmihl, show that the pure alkaloid has an energetic action 
similar to that of morphine. German hops contain only traces of it ; 
some English varieties have given 0°05 per cent., whilst American wild 
hops have yielded 0°15 per cent. In the pure form, it is obtained as 
brilliant white needles, or as a white, crystalline powder, soluble 
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in 800 parts of water at 15°, and in 50 parts alcohol at 15°; it 
crystallises out on cooling the hot alcoholic solution. To extract 
hopeine, hops are digested with a 16 per cent. solution of glucose 
containing a little acetic acid, then boiled for six hours under pres- 
sure. The liquid is filtered through carbon, and is evaporated until 
the sugar crystallises. The alkaloid is extracted from the residue by 
means of alcohol, and the solution filtered and evaporated. The residue 
is treated with ether and alkali to separate certain alkaloids present, 
and finally pure hopeine is obtained by repeated crystallisations of its 
alcoholic solutions. ae 2 


New Acid Analogous to Cholic Acid. By P. Larscurnorr 
(Ber., 18, 3039—3047).—Cholic acid obtained from ox-gall was found 
to contain a new acid, choleie acid, C2sH.O,, which was separated from 
it by means of the barium salt. The new acid forms large, quadratic 
crystals (with 1} mol. H,O), but separates from a concentrated solu- 
tion in groups of slender needles (anhydrous); it is less soluble in 
water, alcohol, and ether than cholic acid. The anhydrous acid 
melts at 185—190°. The barium (with 3 mols. H,O) and the silver 
salts were prepared. When choleic acid is oxidised by means of 
potassium dichromate and sulphuric acid, it yields cholanic acid. 
Cholic acid, treated in the same way, yields bilianic acid. The author 
confirms the result of Hammarsten (Abstr., 1881, 625), who obtained 
dehydrocholic acid by gently oxidising cholic acid with chromic 


anhydride in acetic acid solution, and repeated the experiment with 
choleic acid, which yielded dehydrocholeic acid, C2;HsO,. This forms 
irregular plates, with a fatty lustre, melting at 182—183°. The salts 
are analogous to those of dehydrocholic acid, but are more sparingly 
soluble. N. 


Digestion of Elastin with Pepsin. By J. Horpaczewsxr (Chem. 
Centr., 1885, 843).—Elastin is slowly digested by gastric juice, with 
formation of hemielastin and elastinpeptone; these substances 
were obtained pure by dialysis. In aqueous solution, hemielastin 
is precipitated by acetic acid and potassium ferrocyanide, whilst 
elastinpeptone remains unprecipitated. Hemielastin, when dried for 
some time at 110—120°, becomes insoluble, and, with exception of 
microscopic structure, acquires all the properties of elastin ; elastin- 
peptone contains more hydrogen and oxygen than elastin. - 

H. P. W. 


Proteids. By P. Scniirzenpercer (Compt. rend., 101, 1267— 
1270).—Noncrystallisable leucein, obtained by the action of baryta on 
coagulated albumin, only gives analytical results concordant with the 
formula #C,H;,NO, after drying for a long time at 140—150°. If 
dried at 100—110°, it retains water of constitution. Leucein can be 
split up into equal equivalents of two compounds. One is a strong 
acid, proteic acid, of the composition C,H,,N.O;, which forms a gummy 
noncrystallisable barium salt insoluble in alcohol of 90°. The other, 
glucoprotein, CsH\.N,0,, is a neutral body, soluble in water and in 
cold absolute alcohol. It crystallises with difficulty in indistinct 


PHYSIOLOGICAL CHEMISTRY. 971 


crystals. These two compounds stand in the relation of an acid and 
the corresponding alcohol, and leucein dried at 150° represents the 
product of their union with liberation of water, thus: C,H,,N.0, + 
0.H,N.O, = H,O + CyH»N,O, or 4C,H;NO,. These facts, com- 
bined with the anthor’s previous researches (Abstr., 1879, 542) lead 
to the conclusion that albumin has the formula C..HyN,Oy, and that 
its decomposition by baryta is represented by the equation C2.H,sNs010 
+ 7H,O = C,H,:NO, + CsHiNO. + [C,HyuN.O; + CsHiN20,] + 
H,C,0, + 2NH;, or one molecule of albumin is formed by the union 
of 1 mol. leucein with 1 mol. each of leucein, amidovaleric acid, and 
oxalic acid, and 2 mols. of ammonia, water being eliminated. This 
view agrees very closely both with the composition of albumin and 
the proportions of the products obtained by the action of baryta. 
Leucein when oxidised, yields products which indicate that it is 
closely related to the succinic acid series. C. H. B. 


Physiological Chemistry. 


The Gastric Juices and the Histology of the Gastric Mucous 
Membrane of the Pig. By Etiensercer and V. Horrmeister 
(Bied. Centr., 1885, 673—674).—These researches are a continuation 
of those which the authors have already made on the horse. The 
gastric juice contains the same ferments as are found in the other 
domestic animals. It dissolves albumin, converting it into peptone, 
propeptone, and syntonin, coagulates milk, and decomposes fat, the 
latter even in large quantities. The pancreatic secretion contains 
more mucin, acid, and ferment than the secretions of the cecum and 
pyloric region, whilst the extract from the regions of the gullet are 
free from ferment. The smallest amount of ferment is fouud in the 
cecum. In the mucous membrane of the stomach, a diastatic fer- 
ment exists, and the extract of the pancreatic region coagulates 
alkaline or neutral milk, as does also the extract from the cardiac 
sac, but not so the pyloric extract—at least in a very imperfect 
manner. Lactic ferment has not been found, and none of the fer- 
ments are destroyed by freezing. E. W. P. 


Animal and Vegetable Pepsin. By O. Scnape (Chem. Cenir., 
1885, 734—736 and 761—762).—The author has compared the diges- 
tive properties of pepsin with those of papayotin. The latter has no 
action on coagulated albumin in presence of hydrochloric acid, but 
effects a rapid digestion in weak alkaline solutions: thus 10 grams of 
the albumin, together with a 0°15 per cent. solution of potash, were 
completely dissolved when digested with 0°1 gram of papayotin at 40°. 
This ferment is also active in presence of certain organic acids, such 
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as lactic acid: but the alkali appears to be necessary for such sus- 
tained activity (compare Pharm. Centr., 26, 357). C. F. C. 


Digestibility and Feeding Values of Cotton-cake and Meal. 
By H. Weiske and others (Bied. Centr., 1885, 674—677).—The 
animals experimented on were South Down merino sheep, and the 
cake and meal were prepared from Egyptian seed from which the 
adhering cotton-fibres had been thoroughly removed. The chief 
differences in the composition of the two foods were in the nitro- 
genous matter and the oil; the meal containing 0°8 more nitrogen 
than the cake (more albumin, half as much amido-nitrogen, and 
about balf as much nitrogen soluble in acetic acid and alcohol), whereas 
the oil was less by nearly 3 per cent. From the tables, which show 
the quantity of each food-constituent digested, it seems that all the 
constituents of the meal (oil excepted) are more easily digested than 
those of the cake, the nutrient ratio of the former being 1 : 1°4, of the 
latter 1 : 1:9. Comparing this food with rape-cake, which it resembles, 
it appears that in the meal there are 186°04 nutrient units, in the 
cake 175°10, and in the rape-cake 197°83 (albumin and oil X5, non. 
nitrogenous matter and fibre x 1); taking 6°25 Marks per centner as the 
value of the meal, 6°00 M. for cake, and 6°75 M. as the value of rape- 
cake, the value per nutrient unit is 3°36, 3°42, and 3°41 pfennigs 
respectively, and to this value must be added the greater palatableness 
of the two first. E. W. P. 


Estimation of the several Albuminoids in Cow’s Milk, and 
Influence of the Food on their Relative Proportions. By S. 
W. Parr (Amer. Chem. J., 7, 246—249).—The milk of a cow of 
common breed, about six years of age and six weeks in lactation, was 
analysed with the following average results, the casein being preci- 
pitated by acid, the albumin by boiling, and the “third albuminoid” 
by tannic acid :— 

Hay, Indian meal, 
Hay, Indian meal, cotton-seed meal, 
Ration. and bran. Hay. and bran. 


Casein 2°60 3°04 
Albumin = ; 0°33 0°46 
Third albuminoid and 0:31 0:27 0°31 
tannin 
Total albuminoids (Ritt- | .. : 
hausen’s method).... \ S06 2'86 3°37 
H. B. 


Physiological Action of Rosaniline Sulphate and Safranine. 
By P. Cazeneuve and R. Lépine (Compt. rend., 101, 1011—1012).— 
Rosaniline sulphate is entirely without physiological action, even in 
quantities of several grams, whether taken into the stomach or 
injected into the veins. Safranine, however, when injected into the 
veins of a dog, caused rapid acceleration and weakening of the heart’s 
action, severe diarrhoea, and often albuminuria, ending in death. If 
administered through the stomach, diarrhoea was the only serious 
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result, the irritant action of the poison probably preventing its 
absorption. C 


Toxic Effect of Three Coal-tar Yellows. By P. Cazenevve and 
R. Léprne (Compt. rend., 101, 1167—1169).—The authors have made 
experiments with three coal-tar yellows which are used somewhat 
largely for colouring confectionery and beverages, namely, Manchester 
or Martius yellow (dinitronaphthol yellow), NS yellow, a sulphonic 
derivative of the first colour, and solid yellow, a sulphonic derivative 
of amidoazo-orthotoluene. These were administered through the 
alimentary canal, or were injected into the veins. Manchester yellow 
even in small doses has a somewhat strong poisonous action, and pro- 
duces vomiting, diarrhoa, panting respiration, and a high tempera- 
ture, followed by death. NS yellow has no appreciable toxic action, 
and solid yellow is at least as innocuous. C. H. B. 


Sparteine Sulphate. By G. Séir (Compt. rend., 101, 1046—1048). 
—Sparteine sulphate administered in solution strengthens the action 
of the heart and the pulse, and in this respect is equal to digitaline 
or convallamarine, whilst its tonic action is infinitely greater, more 
rapid, and more durable. It immediately regulates any disorder of 
the cardiac rhythm, and in this respect is far superior to any known 
medicine, and it resembles belladonna in accelerating the heart’s action. 
These effects are produced in an hour, or at latest in a few hours, after 
the administration of the drug, and persist for three or four days 
after administration has ceased. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Respiration of Leaves in the Dark. By Denfrain and Ma- 
QuENNE (Compt. rend., 101, 1020—1023).—The ratio aa determined 


by the vacuum method, already described, in the leaves of Huonymus 
japonica, Pinus sylvestris, and the Austrian pine, is sensibly lower at 
about 0° than at 35°. The retention of carbonic anhydride by the 
leaves of plants is due—in part at least—to the solution of this gas in 
the water which the leaves contain. * GCHE 


Variations in the Composition of the Gases in Leaves. By 
J. Pevrou (Compt. rend., 101, 1023—1024).—The proportion of free 
oxygen in the gas contained in leaves is always greater during the 
night than during the day, the mean difference being from 4 to 5 per 
cent., although sometimes it becomes'as great as 8 to 10 per cent. 
The proportion of free oxygen is less in young leaves than in those 
fully developed, and less in the latter than in blanched leaves. It is 
also less in leaves which are exposed to bright light than in those 
which are in the shade. These results show that the proportion of 
free oxygen in the leaves increases when the activity of the protoplasm 
diminishes. 
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Experiments made on the same plant at different times of the day 
show that between 8 and 10 a.m. and between 4 and 5.30 p.m. the pro- 
portion of free oxygen is at a minimum, whilst at 11.30 a.m. to 2 p.m. 
it is ata maximum. The colour of the leaves is without influence on 


these results. C. H. B. 


Methyl Alcohol in the Products of the Distillation of Plants 
with Water. By Maquenne (Compt. rend., 101, 1067—1069).— 
When fresh plants (Euonymus japonica, nettles, grass, ivy, maize, &c.) 
are distilled with water, the distillate contains methyl alcohol, which 
in the case of nettles amounts to about 0°3 per cent. of the weight of 
the dry plant. This alcoho! may exist preformed in the plants, or it 
may be produced from some more complex substance during the 
process of distillation. 

The essential oil of ivy has the composition (CjoHis)2,H.O, and is a 
terebenthene hydrate isomeric with terpinol. C. H. B. 


Influence of Oxygen at High Pressure on the Disengagement 
of Carbonic Anhydride by Germinating Plants. By Jonannszy 
(Ann. Agronom., 11, 409—411; from Untersuch. bot. Instit. Tubingen, 
1885, 1, 686—717).—The general result of the experiments made 
with air and oxygen at the ordinary pressure, and at 2, 4, and 5 
atmospheres, is that the disengagement of carbonic anhydride in- 
creases at first as the pressure of oxygen increases, but that this 
increase is only temporary; the respiration gradually diminishes 


(more quickly as the pressure is greater) and the plants rapidly die. 
The most interesting result of the experiments is the discovery of an 
inductive effect exercised by the presence of oxygen at a high pres- 
sure for a short time; as soon as the ordinary pressure is restored a 
great increase in the respiration is obtained amounting to as much as 
00 per cent. in the case of maize. The cause of this inductive action 


J. M. H. M. 


is unknown. 


Growth of Barley from Varieties of Seed. By Mircxer (Bied. 
Centr., 1885, 696—704).—This paper is of local interest, its object 
being to show which is the best barley to grow in Saxony. In the 
second part the increase in albuminoids is shown which is produced 
by the employment of Chili saltpetre; this increase may amount to 
2°08 per cent. in the case of Moravian seed. E. W. P. 


Composition of Maize. By K. Portree (Landw. Versuchs-Stat., 
1885, 241—262).—The first portion of this article is occupied by a 
description, accompanied by copious tables, of the composition of 
maize damaged by floods which occurred in the South Tyrol in 1882, 
and comparisons of this grain with others which had not been 
damaged. Another portion deals with the changes occurring during 
growth: they are as follows:—The percentage of water decreases 
whilst the dry matter increases; the percentages of ash, fat, nitro- 
genous matter, and starch regularly increase, but the increase of fat 
and nitrogenous matter is less rapid when the grain begins to harden. 
During the process of ripening, the sugar appears to exist both as 
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cane and fruit sugar, and so long as the grain remains soft, the 
quantity remains the same, but as soon as ripening sets in, then 
the sugar diminishes; and the principal increase in the hardened 
grain is in the extractive matter. The removal of the small flowers 
seems to have no influence on the ripening, neither does it appear 
that there is much change occasioned by the removal of the leaves, 
K. W. P. 
On Heated Hay. By E. Macu (Landw. Versuchs-Stat., 1885, 263— 
270).—The following statements are the result of examination of hay 
which had been overheated in the sfack. The samples analysed were 
in different stages of overheating, and were compared with some 
which had been unaltered. The dry matter was gradually reduced 
by one-third, the greatest reduction being in the crude fibre, then in 
the albuminoids, and the least loss in the fat. These results are con- 
trary to those obtained by E. Wolff, but the reason of this difference 
may be attributed to sampling. The percentage of fat in the charred 
hay seems to be higher than in the less altered hay, but this may be 
due to the solution of tarry (?) matters which were formed, and 
are soluble in ether. The last sample also contained a higher per- 
centage of crude fibre than the others; this, with the increase of 
nitrogen and ash, is accounted for by the probable fact that the 
action of the heat was to render some of the cellulose and albuminoids 
less soluble in alkalis and acid. Another remarkable fact noticed 
was that whereas in the first stages of heating the fibre was richer in 
hydrogen and carbon, but poorer in oxygen, the fibre of the charred 
hay was poorer in hydrogen but richer in oxygen; finally, the appa- 
rent increase of fibre was accompanied by a rapid decrease of non- 
nitrogenous extractive matter. E. W. P. 


Preservation of Sliced Beets in Silos. By G. Lizsscuer 
(Bied. Centr., 14, 757—764).—Having noticed certain discrepancies 
in the results of ensilage conducted according to favourite systems, 
the author made certain experiments, for doing which he possessed 
facilities, and gives the results in this paper. 

He believes it quite possible to preserve sliced beetroots in silos 
with relatively little loss, but advises attention to the following 
points:—The silos should be either cemented or so well built that 
bottom moisture should not penetrate; silos constructed of earth he 
strongly condemns; the corners should be rounded off, and the silo 
should be very deep in comparison with its superficies. The process 
of filling should not occupy more than one or at most two days, and 
the closing should be quickly and securely done. The beets should be 
fresh and scrupulously clean, everything likely to cause fermentation 
carefully avoided, and if they are stored in summer, additional pre- 
cautions against sun heat should be taken. With such precautions, 
the material will keep good for half or even a whole year, with ex- 
tremely little loss. : 


Absorption of Nitrogen by Cultivated Soils. By H. Joni 
(Compt. rend., 101, 1008—1V11).—The soils were contained in glass 
pots, furnished with lateral openings in the lower part, and standing 
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in glass crystallising dishes. 500 grams of broken glass were placed 
in the bottom of each pot, and on this 1500 grams of the soil free 
from manure. The soil was moistened with distilled water, the seeds 
introduced and the necessary moisture supplied by keeping the glass 
crystallising dish filled to a certain height with distilled water, which 
rose into the soil by capillary attraction. The pots were placed 
under a glass roof and surrounded by wire work, and were thus pro- 
tected from rain and from birds. At the end of the season the crop 
was collected, dried, weighed, and analysed ; the soil was also treated 
in the same way. 

Two series of experiments were made. In one series, an argillo- 
siliceous soil from La Dombe was sown, the first year with buckwheat, 
and the second with rye-grass and mixed clover. In the second series, 
a non-argillaceous sand from Fontainebleau was sown with one crop 
of rye-grass. In every case, with the exception of one pot in each 
series, there was a distinct gain of nitrogen, which however varied 
between somewhat wide limits, amounting in one instance to as much 
as 0°577 gram per kilo. of soil. 

The wide differences between the amounts of nitrogen absorbed by 
different pots indicates that it was not derived from nitrogen com- 
pounds in the air, since all the pots were exposed under the same 
conditions. It follows that it is the free nitrogen which has been 
absorbed. 

The fact that the quantity of nitrogen absorbed is not proportional 


to the intensity of vegetation as measured by the weight of the crop 
produced, indicates that the absorption is not due to the processes of 
plant life. It may be due to the action of bacteria in the soils or in 
the water (compare Berthelot, this vol., p. 175). C. H. B. 


Increase of Nitrogen in Grass Land. By P. P. Dernérain 
(Compt. rend., 101, 1273—1276).—An extensive series of analyses 
shows that whereas a field, which was cultivated with beetroot in 
1875-6-7 and with maize for fodder in 1878, lost a large quantity of 
nitrogen, notwithstanding the application of manure, in 1879—1883, 
when it was sown with sainfoin, and in 1884-5, when it was allowed 
to remain as meadow, the proportion of nitrogen showed a decided 
increase, although no manure was applied since 1878. C. H. B. 


Urinary Fermentation. By A. Miixirr (Landw. Versuchs-Stat., 
1885, 271—283).—After recapitulating what he has previously done in 
former years, the author proceeds to describe in ful! detail his latest 
work. Urine was mixed with a variety of compounds, and the mix- 
ture left to itself. The following are the results of the examination 
of the mixture after a considerable period had elapsed. As a rule, 
basic substances assisted, whilst acid compounds prevented fermenta- 
tion. Neutral substances had their own specific action. Phosphoric 
acid does not have much influence ; consequently it must be present 
in large quantities to produce any effect. Oxalic and acetic acids 
resembie sulphuric, nitric, and hydrochloric acids, but their action is 
of shorter duration, mildew in time being formed. Sulphurons anhy- 
dride has the most effect, not on account of its acidity, but because of 
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its antizymotic action by reason of its volatility and oxidisability, it can, 
however, only be employed in closed vessels. Chromicacid (as dichro- 
mate) is very energetic, but whether by reason of its high oxidising 
power or because of some specific action, is not yet ascertained. The 
manner in which oxidising agents act is still an open question. 
Potassium permanganate assists the fermentation, whilst potassium 
chlorate retards it. Bleaching powder counteracts any disposition to 
change, without causing any loss of ammonia by liberating nitrogen. 
The retarding action of alcohol is remarkable, being more effective 
than ether; but on account of its volatility, its action, like that of acetic 
acid, is not lasting. A mixture of borax and boric acid was not satis- 
factory, and lead oxide was less effectual than cupric oxide; on the 
other hand, barium chloride assisted fermentation. E. W. P. 


Preservation of Farmyard Manure. By E. Hemen (Bied. 
Centr., 1885, 662—666).—The object of these researches was to 
ascertain the change in the composition of manure after exposure in 
summer and winter, and under other conditions. When much salt was 
given to the cattle, no appreciable increase in dry matter was observed, 
although the quantity of urine voided was greater. By allowing the 
manure to lie heaped up for some weeks, there was a considerable 
loss in dry matter both during summer and winter; but by the 
addition of gypsum and superphosphate, this loss was greatly pre- 
vented. The latter compound also prevented loss of nitrogen, for, 
with this addition, only 6°0 per cent. was lost, whilst without it 


22:2 per cent. of total nitrogen was lost. This was also found to be 
the case when the superphosphate was applied to the exposed manure, 
and further experiments showed that this material was vastly superior 
to kainit as a “ fixant.” E. W. P. 


Employment in Agriculture of Phosphatic Slag from the 
Thomas Process. By M. Fretsuer (Bied. Centr., 14, 738—756).— 
The supply of this bye-product being large, its employment as a 
manure would benefit both farmers and those who produce it. The 
author undertook an exhaustive examination of the subject, of which a 
résumé is given in this paper. As the mean of several analyses, it 
appears that the substance contains phosphoric acid 17°5 to 17°25, lime 
48°29 to 49°6, magnesia 4°7 to 4°89, together with smaller quantities 
of iron, alumina, manganese, sulphur (free), sulphuric and silicic 
acids. The substance when at first removed is in fragments of irre- 
gular size, which fall into smaller pieces under the influence of the 
atmosphere, but they require to be ground finer for purposes of agri- 
culture. Its appearance then is a brownish-black, coarse powder, 
containing numerous brilliant tabular. crystals. It is sparingly soluble 
in water, more so in water charged with carbonic acid, as also in a 
solution of humic acid; whilst in acetic acid the whole of the phos- 
phoric acid is dissolved. The author compares the solubility of 
several natural phosphates in these media, and shows that the ground 
slag is most easily attacked. Numerous experiments made at various 
experimental stations show very good results when the ground slag 
was tried against compounds of other manurial materials ; and although 
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the author thinks it premature to give a definite opinion, he believes 
that there is a good future for the slag. He thinks that deep culti- 
vation and mixture with the soil for tillage, and early top-dressing in 
the case of meadows is most desirable. J. ¥. 


Analytical Chemistry, 


Drying and Heating Apparatus. By V. Mayer (Ber., 18, 2999 
—3002).—The apparatus, of which a sketch is given, consists of a 
double-walled vessel supported on three feet; the inner space is of 
such a size as to hold an ordinary crucible. According to the 
temperature required a small quantity of water or other liquid having 
a constant boiling point is poured into the space between the walls of 
the vessel and heated to its boiling point, the vapour being condensed 
in a tube about half a metre long. The apparatus has the advantage 
over the usual air-bath that it saves the trouble of regulating the 
temperature ; it also avoids the waste of gas. N. H. M. 


Various Newly Proposed Indicators for Volumetric 
Analysis. By G. Lunee (Ber., 18, 3290—3291).—The author 
considers methyl-orange to be the best indicator. Will’s tropwoline 
is less delicate; Fischer and Philipp’s dimethylamidoazobenzene is 
also less delicate, and has no advantages over methyl-orange. 
Poirier’s cotton-wool-blue (C4L) shows the change of colour from 
bright rose colour through violet to blue very sharply, but the change 
tukes place before the alkali is completely neutralised. In the case of 
indigo sulphate the change of colour is only gradual. 

N. H. Y. 


Quantity of Moisture remaining in a Gas dried oy 
Sulphuric Acid. By E. W. Morvey (Zeit. anal. Chem., 24, 533— 
542).—The method employed consisted in drying air of ordinary 
pressure by passage through strong sulphuric acid, and then passing 
it through a bulb apparatus, in which it first took up some moisture 
from diluted acid, was then largely expanded by reduction of pressure, 
and lastly again traversed strong acid (sp. gr. 1°8381). Now, since 
the tension of water vapour would be identical in the air at both 
pressures, more moisture would escape absorption in the second 
drying than in the first, and there would consequently be on the 
whole a loss of weight. The actual amount of loss observed indicates 
that the quantity of water remaining in the dried air is about 
0-002 milligram per litre. This result closely agrees with that of 
Dibbits, who found that 308 litres of air, dried by sulphuric acid, gave 
up U'7 milligram of water to phosphoric anhydride. M, J. 5. 


New Applications of the Nitrometer. By A. H. Atuen (J. Sve. 
Chem. Ind., 4, 178—182).—Hitherto mercury appears to have been 
regarded as the only liquid with which the nitrometer could be filled, 
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probably owing to the fact that in estimating nitrates by the nitro- 
meter the mercury itself takes part in the reaction. It is shown that 
for many purposes the mercury can be conveniently replaced by a 
dense aqueous liquid, saturated brine being most generally suitable. 
The following are some of the applications to which the nitrometer 
has been put when filled with such a liquid. In experimenting on 
Dott’s method for estimating ethyl nitrite in “ spirit of nitrous ether ” 
and kindred preparations, the author instead of titrating the iodine 
liberated, proposes measuring the nitric oxide evolved by the use of the 
nitrometer. Good results are obtained also with the nitrometer 
method in estimating commercial sodium nitrite. 1 c.c. of NO at the 
ordinary conditions of pressure and temperature corresponds with 
0003184 gram of ethyl nitrite, hence 5 c.c. of samples of spirit of 
nitrous ether of reasonably good quality evolve from 25 to 40 c.c. of 
nitric oxide. Another useful application of the nitrometer is for the 
estimation of urea in urine. For the estimation of the amount of 
oxygen in commercial hydrogen peroxide, the author employs the 
nitrometer, operating as follows:—The instrument is filled with a 
saturated solution of sodium or magnesium sulphate, 1 c.c. of the 
sample is then introduced through the tap, and this is followed by a 
strong solution of potassium permanganate previously acidulated with 
sulphuricacid. The reaction occurs very promptly, and the permanent 
coloration of the contents of the tube suffices to show that an excess 
of the permanganate has been employed. When acidified potassium 
permanganate is used, the following reaction occurs :— 


2KMn0O, + 5H,0, + 3H,SO, — K.SO, + 2MnSO, + 8H.,0 + 50,. 


If an acidified solution of potassium dichromate is employed the 
results are sensibly lower than those obtained with potassium 
permanganate. Whilst the nitrometer is largely used as an instru- 
ment for evolving or measuring gases, it has not been applied to the 
absorption of gases. By the aid of two Lunge’s nitrometers having 
their three-way taps joined by a short piece of india-rubber tubing, an 
apparatus for gas analysis is obtained capable of a variety of applica- 
tions. The author has devised a simple apparatus for making 
analyses of blast furnace and Siemens’ furnace gases, combining the 
various advantages of the instruments of Stead, Bunte, and Elliott. 
The apparatus is described in detail in the original paper, accompanied 
by drawings and full particulars in regard to the mode of procedure. 
D. B. 
New Qualitative Methods. By F. A. Hotron (Amer. Chem. J., 
7, 249—250).—Separation of Iodine and Bromine.—The solution to be 
tested is treated with dilute nitric acid, a very little dichromate of 
potassium and carbon bisulphide. The whole is filtered, and in the 
filtrate the bromine is liberated by chlorine-water. The same reaction 
may be employed to detect a chromate. H. B. 


Estimation of Sulphur in Pyrites. By J. Cuarg (J. Soc. Chem. 
Ind., 4, 329—331).—Some time ago, Fahlberg and Iles (Abstr., 1878, 
1005) showed that when sulphides are fused with caustic potash or 
caustic soda, the sulphur is completely converted into alkaline 
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sulphite or a mixture Of sulphite and sulphate, provided that at least 
25 parts of alkali are used for each part of sulphur, and they pointed 
out that under these conditions no sulphide or thiosulphate is 
produced. The author has recently found that when the alkali is 
intimately mixed with calcined magnesia, the sulphur under 
favourable conditions can be completely converted into sulphuric acid 
or alkaline sulphate with little more than the theoretical quantity of 
alkali, but it is always advisable to use a moderate excess. A new 
method for estimating the sulphur in pyrites has been based on this 
action. The process is described in detail in the paper. The 
results obtained are somewhat higher (about 0°5 per cent.) than by the 
wet process, owing to the fact that this process avoids the sources of 
error due to the presence of nitrates, iron, and excess of free acid, 
which so often lead to discrepancies. D. B. 


Clark’s Process for Estimating Sulphur in Pyrites. By G. 
Lunce (J. Soc. Chem. Ind., 4, 449).—In criticising the process 
described in the preceding Abstract, the author states that his main 
reason for rejecting this and other dry processes for estimating 
sulphur in pyrites is that in this way the sulphur of galena (which 
is nearly always present) and of the sulphates of barium and calcium 
is estimated, none of which is of value to the consumer of pyrites, 
whilst by the wet process nearly the whole of that useless sulphur is 
left behind in the insoluble residue. D. B. 


Use of Sodium Bromate in Volumetric Analysis. By 
Kratscumer (Zeit. anal. Chem., 24, 546—548).—This salt is easily 
obtained pure and dry, as it crystallises well and bears a heat of 180° ; 
it liberates iodine exactly equivalent to the oxygen it contains, when 
it is added to an excess of an acidified solution of potassium iodide. 
It can therefore be used for standardising sodium thiosulphate. . 

M. J. S. 

Modified Molybdate Method for Estimating Phosphorus 
im Steel. By E. F. Woop (Chem. News, 52, 279—280).—The fol- 
lowing process has been found efficient for the estimation of phosphorus 
in steel. The steel is dissolved in strong nitric acid, sp. gr. 1°20; the 
solution is concentrated to about half bulk, mixed with about an 
equal volume of a solution containing 50 grams of chromic acid 
dissolved in 1 litre of nitrie acid, sp. gr. 1-420, and again boiled down 
to about half bulk. After this treatment, molybdic acid solution 
precipitates the phosphorus completely in about 20 minutes, both 
solutions being at between 30—40°. Determinations by this method 
take about 85 minutes. Aqueous solutions of chromic acid cannot 
be used with safety ; therefore the process cannot be employed for pig- 
iron, inasmuch as strong nitric acid precipitates the silica in a very 
inconvenient form. D. A. L. 


New Method for Estimating Phosphorus in Iron and Steel. 
By W. Katmann (Monatsh. Chem., 6, 818—820).—1 to 10 grams of 
the sample are mixed with about double the quantity of a mixture of 
ignited magnesia and sodium carbonate, and the whole heated in a 
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platinum dish over a Bunsen burner for an hour, with constant 
stirring; after cooling, the powdered mass is treated with excess of a 
hot aqueous solution of citric acid, the whole filtered, and the filter 
well washed with a 1 per cent. solution of citric acid. The filtrate 
then contains all the phosphorus as magnesium phosphate, which is 
precipitated as ammonium magnesium phosphate by the addition of 
ammonium chloride and ammonia; this is filtered off, washed, redis- 
solved, precipitated again, and finally weighed as pyrophosphate of 
magnesium; the method is very accurate, rapid, and convenient, 
yielding results practically identical with those obtained by the 
molybdenum method. a. FB 


Separation of Zinc from Cadmium by Electrolysis. By S. 
Eviassere (Zeit. anal. Chem., 24, 548—551).—The method published 
by Iver (Bull. Soc. Chim., 34, 18), in which the acetates are electro- 
lysed, gives good results if the solution is kept hot and a current 
evolving 0°5—0'6 c.c. of detonating gas per minute, is maintained for 
six hours. The current from two Daniell cells, as prescribed by Iver, 
is not strong enough. Sometimes, however, zinc oxide separates at 
the edge, and spoils the operation. 

The author prefers to use the double oxalates. The hydrochloric 
acid solution of the metals is evaporated to dryness, made up to about 
100 c.c. with addition of 8—10 grams of potassium oxalate and 2—3 
grams of ammonium oxalate, heated nearly to boiling and kept hot 
whilst electrolysed. The current is of such strength as to evolve 
0'1—0'15 c.c. of detonating gas per minute. In 6 to 7 hours 0°15 
gram of cadmium can be completely precipitated. M. J. S. 


New Method for the Determination of Alumina. By K. J. 
Bayer (Zeit. anal. Chem., 24, 542—546).—The acid alumina solution 
is mixed with sufficient soda to redissolve the precipitated alumina. 
It is then divided and equal portions titrated with sulphuric acid, 
using in one case litmus, in the other tropwolin, as indicator. With 
litmus, the reddening commences as soon as the excess of soda and 
that in the form of aluminate are neutralised. With tropwolin, an 
additional quantity of acid, being that required to convert the alamina 
into Al,(SQ,),, is required before the change from yellow to orange 
begins. The titration with tropeolin is best performed in a porcelain 
basin, using not more than 50 c.c. of liquid and 0°5 c.c. of tropsolin 
solution (1—1000), with a similar quantity of water and tropeolin in 
a second basin for comparison. Warming should be avoided, and the 
acid should finally be added in excess, and the excess titrated back 
with normal alkali. : 

Metals whose oxides are soluble in soda must first be removed. 
Bases precipitated by soda can be filtered off before titrating. Alkaline 
silicates are without influence. 

In crude aluminate liquors, the method gives lower and more corract 
results than simple precipitation with ammonia and weighing, as in 


the latter case various impurities are precipitated at the same time. 
M. J. S. 
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Volumetric Method for the Estimation of Alumina. By R. 
W. Arxtnson (Chem. News, 52, 311).—Phenolphthalein is recom. 
mended as superior to litmus in the first stage of K. J. Bayer’s 
method for the estimation of alumina (preceding Abstract), whilst to 
be certain of the end point in the second stage, an alkaline solution 
tinged with the requisite quantity of tropwolin should always be 
used for comparison. D. A. L. 


Estimation of Resin Oils in Mineral Oils. By H. Demsxr and 
J. Morawski (Dingl. polyt. J., 258, 82—87).—Valenta (Abstr., 1885, 
93) has recently published a series of reactions by which adulterations 
of mineral oils with resin oils are detected qualitatively. These were 
based on the dextrorotatory power of resin oils, their greater solu- 
bility in glacial acetic acid at a temperature of 50°, and the higher 
iodine number obtained with resin oils (estimated according to Hiibl’s 
method). The authors have tested these reactions, their object being 
to ascertain whether they are suitable for quantitative determinations. 
Failing in this respect, it was found that by the difference in the 
solubility of resin oils and mineral oils in acetone, it was possible to 
obtain quantitative results. Resin oils are miscible in all proportions 
with acetone, whilst for the solution of mineral oils the use of several 
volumes of acetone is required. It was ascertained, however, by 
experiment that different mineral oils when adulterated with the 
same quantity of resin oil gave different solubility values with acetone. 
The original paper contains tables showing the solubility of the most 


important mineral oils in acetone and their behaviour therewith when 
mixed with known quantities of resin oils. D. B. 


Kjeldahl’s Method for the Determination of Nitrogen. By 
H. B. Yarptzy (Chem. News, 52, 220).—The author has observed 
that when wool-dust is heated with chamber acid some free nitrogen 


is evolved. D. A. L. 
Estimation of Water in Glucoses, Honey, &c. By H. W. 
Wizey and F. V. Broapsent (Chem. News, 52, 280—281).—The sub- 
stance, dissolved in 80 per cent. alcohol, is mixed with sand, dried for 
half to one hour, then treated with absolute alcohol, and dried until 
the weight is constant. For drying, a special form of oven is em- 
ployed, which is heated by means of steam-pipes fitted with automatic 
valves and with traps, so that a uniform temperature is obtained. The 
whole is placed on lead supports in a leaden box containing sulphuric 
acid and pumice. D. A. L. 


Adulteration of Honey with Sugars. By H. Hacer (Chem. 
Centr., 1885, 764—766).—The author gives the following qualitative 
tests for the presence of starch-sugar and cane-sugar as adulterants of 
honey. To detect the former, the honey is diluted with 3 vols. ofjwater 
and filtered: 4 c.c. is introduced into a small test-tube, 6 drops of a 
10 per cent. solution of mercuric nitrate is added, and, after shaking, 
4 .c. of absolute alcohol. On standing at the ordinary temperatare, 
a precipitate gradually forms, if the honey contain a considerable 
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proportion of the sugar; with small proportions, the solution becomes 
opaque, but no precipitate is formed. More simply, the honey diluted 
as above is introduced into a test-tube and absolute alcohol is added 
so as to form an upper stratum; the development of a milky opacity 
at the line of contact indicates the presence of the sugar. The 
presence of cane-sugar is detected by pouring the diluted honey upon 
concentrated sulphuric acid: at the line of contact browning takes 
place gradually, and in the course of an hour an opaque black stratum 
is formed. The reactions with honey free from such adulteration are 
very different: the observer requires to familiarise himself with these 
differences by blank experiments. 

Evidence of the genuineness of a honey is afforded by the presence 
of pollen grains, which may be easily identified by examination under 
the microscope. When magnified to 100 to 200 diameters the field 
should present from 5 to 10 of these grains (compare Pharm. Centr., 
26, 327). . w. G. 


Salt Solutions as indicating the Richness of Sugar Beets. 
By Marek (Bied. Centr., 14, 780—782).—It is a usual practice in 
Germany to estimate the value of beets according to their specific 
gravity, as found by floating sections of the root in solutions of salt 
of various densities ; doubts as to the correctness of the method induced 
the author to examine it; his opinion is that it is quite untrustworthy. 

J. F. 

Determination of Fat in Milk. By G. C. Catpwett and S. W. 
Parr (Amer. Chem. J., ‘7, 238—246).—The accuracy of Marchand de 
Fecamp’s method has been many times called into question, the 
results frequently differing from the gravimetric estimation by 0°3 
to 1:0 per cent. The addition of a few drops of caustic soda, or 
better still ammonia solution, before treatment of the milk with 
ether is in some cases essential, and in no case is it hurtful. Instead 
of a straight graduated tube closed at one end, the authors use a tube 
open at both ends, the upper and graduated portion of which is narrow 
so as to allow of more accurate reading; the wide end is closed by a 
cork; such a tube is very easily cleaned. The proportions of ether, 
alcohol, and water (of the milk) necessary for the formation of a layer 
of ether containing all the fat are 75 : 100 : 135. H. B. 


Butter Analysis. By A. Anpovarp (J. Pharm. [5], 12, 4538— 
455).—In analysing a sample of butter, the amount of fixed fatty 
acids insoluble in water is determined by Hehner and Angell’s method, 
and afterwards the amount of volatile fatty acids soluble in water by 
Lechartier’s method (Ann. Agronom., 1, 456), as modified by Reichert 
(Abstr., 1879, 406) and Schmitt (Abstr., 1884, 268). The fixed fatty 
acids have been found by various experimenters to vary from 85 50 to 
89°95 per cent. For the volatile acids, 2°5 grams of butter ought to 
give on distillation a solution requiring 13—15 c.c. of decinormal 
soda solution. The purity of a sample of butter from Brittany was 
questioned, as the fixed acids amounted to 89°30 per cent. On ex- 
amination, five samples of known purity gave 88°86—89°30; and the 
volatile acids required for saturation, 13°00 c.c. decinormal soda solu- 
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tion (= 4°58 per cent. butyric acid) to 14°50 c.c. (= 5°10 per cent. 
butyric acid). These figures show that butter from that district may 
be pure although it contains over 89 per cent. of fixed fatty acids. 

J. T. 

Examination of Commercial Copaiba Balsam. By E. Praiit 
(Arch. Pharm. [3], 23, 735—754, 769—779).—The author has ex- 
amined 15 samples of copaiba balsam, and gives the results in tabular 
form, showing the physical characteristics of the samples and their 
behaviour with various solvents. He then considers the various 
methods of adulterating copaiba balsam. The sp. gr. varied from 
0°916 (Para) to 1:009 (Angostura raw), or omitting the last, which 
might contain water, 0°995 (Maracaibo). The amount of resin varied 
from 23°87 per cent. (Para) to 61°43 per cent. (Maracaibo). The sp. gr. 
of the ethereal oil yielded by the samples was 0°897—0°908 ( Para and 
Bahia respectively). All varieties gave clear solutions with carbon 
bisulphide, chloroform, amyl alcohol, and benzene. Absolute alcohol 
gave a slight turbidity in three cases; this usually indicates the 
presence of a fatty oil (other than castor-oil) ; still the samples in 
question appeared to be free from such oils. With chemical reagents 
the results obtained agreed generally with those given by Hirschsohn 
(Arch. Pharm., 211, 162 and 177). 

Adulteration with fatty oils, with Gurjun balsam, turpentine oil, 
sassafras oil, colophony, and similar resins is also discussed by the 
author. To detect colophony, he recommends powdering 2 grams of 
the residue left on heating the balsam over a water-bath, and stirring 
vigorously with 10 times its weight of 70 per cent. alcohol; after an 
hour, it is filtered, and the filtrate treated with a gentle current of 
hydrogen chloride for half an hour. No yellow resinous precipitate 
should appear. 


Separation of Picrotoxin from its Solutions. By R. Pau 
(Zeit. anal. Chem., 24, 556—559).—On a former occasion (ibid., 22, 
274) the author proposed the use of lead acetate and alcoholic ammo- 
nia for the precipitation of picrotoxin. He now finds that a decom- 
position of the picrotoxin by the ammonia takes place, and that 
organic matters, not having a bitter taste and not giving the reactions 
of picrotoxin, remain in solution. Carbonate of ammonia has a 
similar action. 

If, however, a picrotoxin solution (aqueous or alcoholic) is vigor- 
ously shaken with lead hydroxide, freshly precipitated from the 
acetate by ammonia, and thoroughly washed, every trace of organic 
matter is removed from the solution, and the precipitate gives, with 
cold sulphuric acid, the saffron-yellow colour, changing to reddish- 
violet on warming, which is characteristic of picrvtoxin. On treat- 
ing the precipitate with hydrogen sulphide, the picrotoxin is again 
obtained in solution (alcoholic by preference) and can be weighed 
after evaporation. 

Digitaline and solanine are also removed from their solutions by 
lead hydroxide. The compound of the former gives with strong 
sulphuric acid a pale fawn colour, passing on addition cf bromine or 
potassium bromide into emerald-green; that of the latter gives with 
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sulphuric acid a dark fawn colour, changing on addition of sugar to 
vivlet and then blue. 

Bismuth hydroxide does not remove picrotoxin from its solutions. 

M. J. S. 

Estimation of Tannin. By B. Hounr (J. Soc. Chem. Ind., 4, 
263).—Procter (ibid., 3, 82), in order to precipitate the tannin, adds 
to 50 c.c. of the tannin solution 28°6 c.c. of gelatin solution and 10 c.c. 
of dilute sulphuric acid. He then saturates the liquid with salt, adds 
a little kaolin, and shakes thoroughly. All the tannin and almost all 
the gelatin are thus precipitated, and on filtering a clear bright solu- 
tion is obtained. The author finds, however, that in order to obtain 
a clear filtrate free from tannin, it is not necessary to saturate the 
liquid with salt, and that in the case of materials containing any con- 
siderable quantity of gallic acid, the results are too high, owing to the 
precipitation of some of the gallic acid. He therefore proposes to 
operate as follows:—50 c.c. of the tannin solution is run into a 
small dry flask; to this 25 c.c. of a freshly filtered solution of gelatin 
(2 grams per 100 c.c.) is added. The flask is then shaken, 25 c.c. of 
a saturated solution of salt containing 50 c.c. of strong sulphuric acid 
per litre is now added, together with a small quantity of pure kaolin 
or barium sulphate. The solution filters easily and quickly, and 
gives a clear and bright filtrate. 


Reaction of Atropine and related Alkaloids. By A. W. 
GerrarD (Zeit. anal. Chem., 24, 601; and Chemiker Zeitung, 8, 457). 
—An alcoholic solution of atropine, when boiled with an aqueous 
solution of mercuric chloride, throws down mercuric oxide, and with 
the excess of mercuric chloride forms a double salt, 


C,,H.,;NO,,HC1,2HgCl,, 


which on cooling separates in tufts of small foliated crystals. The 
presence of water is essential. 

A similar reaction is given by hyoscyamine, daturine, duboisine, 
and homatropine, but by no other alkaloids. M. J. S. 


Uranyl Acetate as a Reagent for Albumin. By N. Kowatewsxy 
(Zeit. anal. Chem., 24, 551—556).—The albumin of blood serum and 
of white of egg is completely precipitated by a small excess of uranyl 
acetate. A solution containing as little as 0019 per cent. of albumin 
gives distinct flocks with this reagent, the sensitiveness of which as a 
test for albumin is only exceeded by that of trichloracetic acid. On 
mixing 5 c.c. of a 10 per cent. solution of dog’s blood serum with 
000486 gram of the uranium salt, the filtrate is perfectly free from 
both albumin and uranium. The precipitate is somewhat soluble in 
water, less so in presence of excess of uranyl acetate, and can be 
washed with alcohol. It is readily soluble in dilute acetic (2 per cent.), 
sulphuric (1 per cent.), hydrochloric, nitric, formic, lactic, tartaric, and 
citric acids, but not in carbonic anhydride or boric, arsenious, picric, 
or salicylic acids. It is decomposed by alkalis or alkaline carbonates 
with precipitation of alkaline uranates. Its solution in dilute nitric 
acid becomes turbid when mixed with strong nitric acid; that in 
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acetic acid yields a precipitate when neutralised. Its solubility in 
acetic acid affords a means of separating it from urany! phosphate. 

In five experiments, one part of albumin (determined by preci- 
pitation with alcohol) gave from 111°3 to 131°4 parts of the uranium 
compound, containing from 12°09 to 13°4 per cent. of ash (Ur,Q,). 

A similar precipitate is produced by this reagent in the serous 
fluid of the pericardium, the aqueous humour, and the liquid ex- 
pressed from the crystalline lens. 

Since normal as well as albuminous urine yields a precipitate, it is 
necessary to identify the latter by dissolving the precipitate in dilute 
nitric acid, and testing this solution with the concentrated acid. 


M. J. S. 


Technical Chemistry. 


Micro-organisms in Potable Water. By T. Leon (Gazzetta, 
15, 385—392).—In this paper an account is given of experiments on 
micro-organisms in potable water by Koch’s gelatin cultivation 
method. The Monaco water supply from the Maugfall spring was 
selected as a type of pure water; as supplied to the city, it contains 
five micro-organisms per ] c.c. After remaining in sterilised vessels for 
24 hours, it contains more than 100, after four days 315,000, increas- 
ing to more than one million per c.c. at the end of a month, and from 
this gradually decreasing to 95 after six months. A similar increase 
of micro-organisms has been observed by Cramer in a report to the 
Water Commission of the City of Zurich. It is further noticed that 
in water containing carbonic anhydride, whether from artificial or 
natural sources, the micro-organisms do not increase; and by a series 
of comparative experiments, it is shown that the result is due solely 
to the carbonic anhydride, not to the action of pressure or diminution 
in the proportion of oxygen. V. & Y. 


Purification of Sewage Water. By J. Kénia (Bied. Centr., 14, 
721—738).—Differences of opinion exist as to when foul water should 
be considered purified, some persons thinking the removal of visible 
impurities sufficient, although organic matters of a highly noxious 
character may remain in solution. The author has studied various 
systems of purification, and reviews many of them in the present 
paper. As compared with other systems, he considers irrigation the 
method most nearly approaching nature, and cites English expe- 
riences as given in the evidence before the Rivers Pollution Commis- 
sion, and experiments with the sewage of Berlin and Breslau. Tables 
are given containing analyses of the sewage and effluent waters, and 
the crops grown on the irrigated fields are noted. The author believes 
that the removal of mineral impurities is largely influenced by the 
nature of the crop and its requirements, and that the power of the 
soil to absorb impurities is limited, being mainly dependent on its 


-— £6 zw ie . CA oe 


Seo 2a, @ & Sm 42 weet Sete 


TECHNIOAL CHEMISTRY. 287 


physical condition, porosity, free access of air, &c. Thus a poor, light, 
sandy soil is more suitable for such purposes than a close, heavy one, 
the organic impurities being quickly oxidised to harmless compounds 
in the former. 

Filtration methods, whether through earth, sand, or peat, are con- 
sidered to be far inferior to irrigation. The action is simply mechanical, 
and only removes visible impurities. 

Of purification by chemical means, the author says there are 22 
systems, the employment of lime being a feature of nearly all, and 
all of them depending on the formation of an insoluble precipitate, 
which in subsiding carries down with it other matters. It was found 
in all such cases that the dissolved organic impurities of the sewage 
were not removed, although the water appeared clear. Some of those 
methods include the passing of carbonic anhydride through the water, 
after addition of lime and alum. 

Certain experiments of the author bear on the so-called self-purifica- 
tion of rivers, acting on the fact that water possesses the power of 
rapidly absorbing oxygen when presented to it in the state of spray 
or a thin layer. The author had an apparatus constructed of finely 
perforated metal, over which he caused a stream of water to flow, most 
of it descending in fine rain and being largely in contact with the air. 
Ordinary potable as well as sewage waters were experimented with, 
and the results were very satisfactory, the oxygen absorbed being con- 
siderable in amount. It is recommended that when sewage water is 


discharged into rivers, such should be chosen as have a long course 
aud a rapid flow, presenting considerable surface to the atmosphere. 
The author describes an arrangement of his own for partially dis- 
infecting the waste water of factories. He forces the chimney gases 
through the water, to which lime has been added; the carbonic anhy- 
dride precipitates the lime, whilst the creosote and such matters 
attack the organic impurities. J. F. 


Purification by Irrigation of Water flowing from Factories. 
By J. Kénia and C. Béumer (Bied. Centr., 1885, 659—662).—Water 
which is contaminated with sewage loses much of its dissolved 
oxygen, which is, however, recovered by causing it to flow over the 
soil; at the same time the dissolved organic matter is reduced by 

This organic matter is partly absorbed by, partly oxidised in 
the soil; this is also the case with the ammonia and organic nitrogen. 
As regards experiments made with water from a straw-paper factory, 
where the water was first mixed with lime, and allowed to settle in tanks, 
it was found that the organic matter was reduced in the tanks to i, 
and on the field to 4; the oxygen in the water in the tanks was also 
reduced, but was recovered by irrigation. The increase in potash 
was due to solution from the straw; an increase in ammonia was 
observed in the water on the fields, due to decomposition of the 
organic nitrogen; nitrates were transformed into nitrites and phos- 
phates precipitated by the lime. To purify such water to the utmost, 


the extent of land must be large and the soil be open. 
E. W. P. 
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Obtaining Sulphur from Furnace Gases. By E. Hiniscu 
and M. Scuropver (Dingl. polyt. J., 258, 225).—The object of the 
process patented by the authors is to reduce the sulphurous anhydride 
contained in furnace gases to sulphur by passing the gas over coal 
heated to redness. According to a second process, the sulphurous 
anhydride is reduced by mixing it with twice the quantity of carbonic 
oxide, according to the equation SO, + 2CO = 2CO, + S. 

D. B. 


Utilisation of Alkali Waste. By E. W. Parnett and J. Simpson 
(Dingl. polyt. J., 258, 287).—The residuary ammonium chloride 
liquors from the ammonia-soda process are heated with soda waste 
from the Leblanc process in a closed vessel, whereby calcium chloride 
is formed and ammonium sulphide given off with the steam. This is 
absorbed in water and employed for the manufacture of sodium car- 
bonate by being conducted into a solution of sodium chloride, toge- 
ther with carbonic anhydride, in the same manner as free ammonia 
is used in the ordinary manufacture of sodium carbonate by the 
ammonia-soda process. The sulphur is separated as sulphuretted 
hydrogen, and after washing with an acid solution, may be burnt or 
dealt with by any of the known methods for obtaining sulphur. 

D. B. 

Alumina in Superphosphate. By H. B. Yarpiey (J. Soc. 
Chem. Ind., 4,386).—In a previous communication (ibid., 3, 430), the 


author proved that if a sufficient amount of free acid is present in 
superphosphate no reduction takes place from the presence of alumina. 
It having been suggested that the interval of one month between the 
tests of the mixture was insufficient, the experimental samples were 
retested nine months after making, the results confirming the original 


conclusion arrived at by the author. D. B. 
The Jameson Coking Process. By J. Jameson (J. Soc. Chem. 
Ind., 4, 314—316).—After working this process successfully for 
some time, mechanical difficulties arose and defects were discovered 
necessitating the introduction of several modifications. In the present 
paper, the author refers to the improvements which have been prac- 
tically applied. The first and great cause of all troubles was proved 
to be ingress of air at the oven bottom, its effect being to decompose 
the ammonia and the oil on coming into contact with the warm gases 
from the oven. To overcome this difficulty it is proposed to examine 
the tightness of the oven bottom from time to time. Experiments are 
still in progress with a view to discover the best and cheapest means 
of making a perfectly air-tight bottom. One important element in 
the success of the process appears to be the construction of the oven 
floor ; the best floor in the author’s judgment being one formed of 
alternate fire-bricks and T-irons, the bricks being shaped so as to 
take in the T-iron and form a level floor. The author in the next 
place refers to an improvement in partially cooling the gas of each 
oven separately before passing into the main. as and products of 
different constitution coming off at different periods of the process, it 
may happen that hot gases from an exhausted oven mix with rich 
gases from a half-burned oven, in which case the products in the 
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latter would be decomposed. With cooled gases, however, this action 
is prevented. Finally, it is recommended to condense the steam used 
for the steam-jet so as to recover the oil and ammonia brought down 
by the steam, and simultaneously utilise the gas for burning pur- 
D. B. 


poses. 


Wood Naphtha. By C. A. Fawsirr (J. Soc. Chem. Ind., 4, 319— 
321).—After referring to the composition of wood, the author dis- 
cusses the conditions on which the yield of the different products of 
wood distillation depends. The species, age, and condition of the 
wood, as well as the soil it is grown in, affect the yield of the dif- 
ferent products. Hard woods are preferred by the wood distiller, oak, 
beech, and birch being mostly used. The following particulars show 
the difference in yield of acid for 100 parts of oak and Scotch fir :— 


Crude acid. Acetic acid. Tar. Charcoal. 
47°6 5°4 6°4 24-9 
Scotch fir.... 45°0 2°7 100 28°0 


The yield of products is influenced also by the temperature, size, and 
shape of the retorts. As a rule, a low heat gives more charcoal, acid, 
naphtha, and tar, but less permanent gas than a high temperature. 
The aim of the distiller being to obtain the Jargest possible yield of 
acid, the heat of the retort is regulated accordingly. It has been 
found that the most suitable temperature is 350—400°. 

In the second part of the paper, the author refers to the preparation, 
properties, and uses of wvod-naphtha. The crude naphtha has a 
sp. gr. varying from 0°970 to 0°990. It has a dark brown colour and 
strong odour. Besides water, it contains methyl alcohol, acetone, methyl 
acetate, aldehyde, allyl alcohol, dimethyl ethylidine ether, also small 
quantities of mono-, di-, and tri-methylamine, ammonium acetate, oils, 
and tarry matter. As to the methods in use for working up the crude 
naphtha, that involving distillation by means of lime gives the best 
product. The lime retains the water and acid, almost entirely decom- 
poses the methyl acetate and simple and compound ammonias, con- 
verts the greater part of the oils into solid resinous bodies of high 
boiling points, and diminishes the percentage of acetone, which, on 
treatment with lime, gives condensation-products of high boiling 
point. In conclusion, the author refers to the composition of the oils 
present in the crude naphtha. D. B. 


Maple Sugar Industry in the United States. By H. W. Winey 
(Ann. Agrovom., 11, 392—404).—Sucrose is almost the only sugar 
contained in the sap of the sugar maple (Acer saccharinum) ; the 
percentage varies under different circumstances from 1°95—3°‘5, 
exceptionally 4°30 has been found. Samples of maple sugar show 
generally more than 8U per cent. of saccharose. The sap con- 
tains 0°0088—0°0103 per cent. albuminoids; no starch; acid equal to 
0'0005—0-005 per cent. malic acid; ash 0-146 percent. A very little 
glucose is found towards the end of the season. The addition of alco- 
hol precipitates a little gam. The remainder of the paper relates to 
details of cultivation, &c. J. M. H. M. 
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Preparation of Acids from Hydrocarbons. By E. Scwaat 
(Dingl. polyt. J., 258, 230).—For the conversion of petroleum or 
similar hydrocarbons into acids, the author recommends heating them 
in a current of air or oxygen with substances having an alkaline 
reaction. Chloride of lime may also be employed, the oxidation being 
effected at 130—200°, after which the lime is removed by hydrochloric 
acid, and the remaining oily compound (after separation of the acids) 
is treated with about 50 per cent. of caustic soda at 200—300°. In 
some cases, nitric acid may be used as the oxidising agent. The fatty 
acids produced are separated by distillation under reduced pressure. 
The most volatile acids give with methyl, ethyl, butyl, or amyl alcohol, 
useful aromatic ethereal salts suitable for perfumes; the acids of 
higher constitution are nearly related to oleic acids, and their sul- 
phonic acids may be used in Turkey-red dyeing. D. B. 


Experiments with the Small Danish Separator. By M. 
Scumécer (Bied. Centr., 1885, 635—637).—The narrowest ratio of 
cream to skim milk obtained by this centrifugal machine was 1 : 5. 


New milk can be more thoroughly creamed than milk which has 
stood. E. W. P. 


Inorganic Constituents of Cheese. By W. Eva.ine and L. 
Mine (Bied. Centr., 1885, 637—639).—In normal curd, there is 
present 8'°25—8'5 per cent. of earthy phosphates, the lime sometimes 
being to a certain extent replaced by magnesia. As a rule, in the 
casein free from fat, 4—4°4 per cent. of phosphoric acid is present. 
Best cheese contains 0°12—0-°2 per cent. magnesia, if more than that 
is present, then the cheese is short, if less it will be doughy. Alli 
food for cows whose milk is converted into cheese must contain a 
plentiful supply of calcium phosphate, so that if such food as sugar 
manufactory waste is given, then 25—50 grams of precipitated phos- 
phate must be added daily. . W. P. 


Manufacture of Magenta. By P. Scnoop (Ding/. polyt. J., 258, 
276—284).—The author discusses in detail the manufacture of 
magenta by the arsenic acid process. In the original paper, a lengthy 
table is given illustrating the extraction of the magenta melt by 
fractional precipitation. 


Preparation of New Colouring Matters. (Dingl. polyt. J., 
258, 87—-91.)—For the preparation of benzylmethylaniline, Stebbens 
recommends heating 1 part of methylaniline with 2 parts benzyl chlo- 
ride for four hours. Benzylmethylaniline boils at about 360°, and 
yields a nitro-compound which is reduced by zinc-dust to a paramido- 
compound. To obtain a dye resembling malachite-green, 2 parts of 
benzylmethylaniline are heated on a water-bath with 1 part of benz- 
aldehyde and 1 part of zinc chloride until all odour of benzaldehyde 
has disappeared. The mixture is then rendered alkaline, and the oily 
leuco-base extracted with ether. On heating the latter with 0°5 part 
of chloranil, a green dye is obtained. 

To prepare blue or violet colouring matters, the Societé Anonyme des 
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Matiéres Colorantes de St. Denis employ the product of the action of 
dimethylaniline on acetone; dimethylaniline (2 mols.) and acetone, or 
its homologues (1 mol.), being heated under pressure at 150° with 
zinc chloride. After purification with benzene, the product yields 
colouring matters when subjected to oxidation. 

According to the Farbenfabriken, vormals F. Bayer und Oo., per- 
chloromethyl mercaptan, CC1,S, obtained by the action of chlorine on 
carbon \bisulphide, yields blue or violet dyes belonging to the rosani- 
line-group when heated gently with tertiary aromatic amines such as 
dimethylaniline, methyldiphenylamine, methylethylaniline, diethyl- 
aniline, diamylaniline, dibenzylaniline, methylbenzylaniline, dimethyl- 
orthotoluidine, diethylorthotoluidine, dimethyl-a-naphthylamine, and 
diethyl-a-naphthylamine. The same Farbenfabriken have patented a 
process for preparing yellow azo-dyes from benzidine and its homo- 
logues by suspending 10 kilos. of benzidine sulphate or hydrochloride 
in 150 litres of water, adding 20 kilos. of hydrochloric acid of 21° B., 
and diazotising with 2°5 kilos. of sodium nitrite. The solution of 
tetrazodiphenyl thus obtained is then treated with amidobenzenesul- 
phonic acid (prepared by adding 9 kilos. of hydrochloric acid of 21° B. 
to 11 kilos. of the sodium salt) and 40 kilos. of sodium acetate. After 
12 hours’ digestion a brick-red precipitate is formed which imparts to 
cotton a permanent yellow colour. Tetrazoditolyl or tetrazodixylyl 
may be substituted for tetrazodiphenyl and amidotoluene, or amido- 
xylenesulphonic acid for amidobenzenesulphonic acid. A similar yellow 
dye, having a green tone, is obtained by the action of diazobenzene-, 
diazotoluene-, or diazoxylene-monosulphonic acid on benzidine, diamido- 
ditoly], or diamidodixylyl-derivatives. 

Giirke by replacing the phthalic anhydride employed in the pre- 
paration of gallein by an equivalent amount of monochlorophthalic 
acid or other higher chlorinated phthalic acids or anhydrides, ob- 
tains chlorinated galleins, which are converted into coeruleins by 
heating with sulphuric acid in the usual manner, 

For the preparation of quinoline-derivatives from the salts of 
aromatic amido-compounds and acetone, or its condensation products, 
the Farbwerke, vormals Meister Lucius und Briining, recommend mixing 
aniline (3 mols.) with acetone (6 mols.) and nitrobenzene (1 mol.). 
The mixture is saturated with hydrogen chloride and heated in a 
retort through which hydrogen chloride is passing in a continuous 
stream. When the reaction is completed, the residue in the retort is 
diluted with water. The solution is freed from excess of nitroben- 
zene, unattacked acetone, and mesityl oxide formed during the reac- 
tion by heating with steam, it is then rendered alkaline, and the oily 
basic mixture is subjected to rectification. A base is obtained which 
boils at 257—258°, and has an odour similar to that of quinoline. 

D. B. 


New Method for Effecting Discharges on Fibre Dyed with 
Indigo. By C. A. France (J. Soc. Chem. Ind., 4, 24).—The chromic 
acid discharge impeding the entry of other colours, especially 
alizarin, in those places where the colour has been destroyed, owing 
to the retention of chromic acid by the fibre, the author proposes the 
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use of ammonium metavanadate. In the first series of experiments, 
a mixture consisting of 50 grams of dark British gum dissolved in 
50 c.c. of hot water, 10 grams of sodium chlorate, 5 c.c. of acetic acid 
6° T, 5 grams of tartaric acid and 0°05 gram of ammonium meta- 
vanadate was used, good results being obtained. It was subsequently 
found that the smallest quantity of vanadium necessary to effect the 
discharge was 0°01 gram of the ammonium salt. The goods are aged 
and steamed as in the case of aniline-black. By soaping the whites, 
the best results are obtained. 


Titanic Acid as a Mordant. By J. Barves (J. Soc. Chem. Ind., 
4, 310).—The author found that precipitated titanic acid gave a reac- 
tion with alizarin very similar to that produced by alumina. Prepared 
pieces of cloth were therefore dyed with various colouring matters, 
and finally soaped. Alizarin gave a full red, although duller, and of a 
bluer shade than when alumina was used. Alizarin-orange—Full 
orange, considerably redder than with alumina. Coeruwlein and 
alizarin-blue—Dark green and full blue respectively, similar to the 
colours produced with alumina as mordant. Preparation of Persian 
Berries—Brownish-orange. Tunnic acid—Buff, very similar to an 
iron-buff. Logwood extract—Dark grey, almost black. D. B. 


Bleaching Wool with Hydrogen Peroxide. By C. H. Liner 
(Dingl. polyt. J., 258, 96).—Before bleaching, the wool should be 


thoroughly washed. When commercial hydrogen peroxide is diluted 
with 10 parts of water, 30 to 40 minutes’ immersion in the bleaching 
bath suffices. After the wool is taken out of the bath, the bleaching 
operation proceeds until the wool is dry, it is therefore preferable to 
retard the drying process as much as possible. To obtain pure whites, 


it is necessary to add a small quantity of indigo-carmine to the bath. 
D. B. 


General and Physical Chemistry. 


Peculiar Spectrum of Rare Earths. of the Terbia Group. By 
L. bE BoispaupRraNn (Compt. rend., 102, 153—155).—Some years ago 
the author described a peculiar spectrum which is observed when an 
induction spark is allowed to play upon the surface of a hydrochloric 
acid solution of the mixed earths commonly known as terbia. Further 
fractionations have given a product in which the only known metals 
giving spectra are holmium, terbium, and the compounds Za and Zp 
which produce fluorescence. This peculiar spectrum cannot be 
attributed to holmium and terbium, since its intensity does not vary 
as the proportions of either of these elements. It seems to be due to 
the fluorescent body Za, but the author provisionally attributes it to 
an unknown body, Zy, which may or may not be identical with Za. 
The position and characteristics of the lines in this spectrum are 
given in the original paper. C. H. B. 


Specific Refraction and Dispersion of the Alums. By J. H. 
Guapstone (Phil. Mag. [5], 20, 162—168).—In this paper the 
results obtained by Soret and others of the refractive indices for 


the lines A and G, the specific refraction oa 1, specific dispersion 


A, and refractive equivalent Poe, for the various alums are 


collected. These figures confirm the conclusions: (1) that the 
specific refraction of a substance is the same whether in a solid form 
or in solution ; (2) that the refraction equivalent of a compound is 
equal to the sum of the refraction eqnivalents of its components. 
The differences, however, of the equivalent produced by the replace- 
ment of one alkali metal or grouping by another is not constant for 
each series.of alums. The observed dispersion equivalents of these 
salts are also fairly accordant with those calculated from their con- 
stituents, but the differences due to the substitution of one metal for 
another are very considerable. In the different series, the same 
order of magnitude of the dispersion equivalents is preserved, 
namely, thallium, methylamine, cesium, ammonium, rubidium, potas- 
sium, and sodium, whilst in the iron group the order is iron, 
chromium, indium, gallium, and aluminium. The series is the same 
as that previously observed with the simple sulphates of these metals. 
, Vo Ws, ¥- 

Cause of Irregularities in the Action of Galvanic Bat- 
teries. By H. V. Haves and J. Trowsriwce (Amer. J. Sci., 30, 
34—37).—By means of an apparatus for photographing the deflec- 
tions of a galvanometer needle, the authors tested a number of 
batteries; all variations of current being accurately registered. 
Irregularities were found to be caused by two separate actions, a 
diminution in the current strength, caused by the pores of the parti- 
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tion becoming filled with the base, and, secondly, a diminution of the 
acid at the positive pole. Both these difficulties are overcome by 
making a partition of as large surface dimensions as possible, and by 
using very porous material. B. H. B. 


Electrolytic Decomposition. By J. W. Ciarx (Phil. Mag. [5], 
20, 37—47).—Our knowledge of the atomic and molecular constitu- 
tions of substances is not sufficiently exact to permit of any definite 
conclusions regarding the conditions necessary for electrolytic and 
metallic conductivity with the exception of that of liquidity either by 
fusion or solution. But even here cases are known of substances, 
liquid under ordinary conditions, such as arsenic and stannic 
chlorides, which act neither as metallic conductors nor as electrolytes, 
and on the other hand certain solid compounds act as metallic con- 
dactors, whilst others of precisely similar constitution act as electro- 
lytes. From a general examination of the researches of Faraday, 
Hittorf, Wiedemann, and others, it is concluded that certain solids 
possess, even at ordinary temperatures, a sufficient molecular mobility 
for electrolytic conduction, whilst in others it is induced by a rise of 
temperature insufficient for fusion, owing doubtless to an equalisation 
of strain, as exemplified by the annealing of glass. Secondly, sub- 
stances of similar constitution may exhibit opposite forms of electric 
conduction, such as cuprous and silver sulphides and selenides. In 
this paper, the decomposition of mercuric iodide and chloride by elec- 
trolysis is examined. In the case of the former, when fused, iodine 
is liberated at the positive pole, being in part volatilised, in part 
dissolved within the fused salt; no metallic mercury appears to be 
liberated at the negative electrode, but mercuroso-mercuric iodide is 
formed, the reaction leading to its formation being as follows: 
(i) 2HgI, = Hg.I, + I,; (ii) 2Hgl, + Hg.l, = Hg,l. There are 
no grounds for supposing that the electrolysis of the salt does not 
conform quantitatively to Faraday’s law. It appears that the 
fused salt possesses great diffusibility, which would facilitate the 
mixture and decomposition of its products of electrolysis ; the resist- 
ance of the fused salt is very great. By electrolysis, mercuric chloride 
is decomposed into chlorine and mercurous chloride, doubtless in 
accordance with Faraday’s law; it is probable that some mercuroso- 
mercuric chloride is also formed, although this point is not fully 
examined. The great volatility of the salt, together with its high 
diffusive rate, facilitates the mixing and combination of the products 
of decomposition. The electric resistance of the fused substance is 
much higher than that of mercuric iodide. V. . V. 


Influence of the Composition and Constitution of Acids 
on their Electrical Conductivity. By W. Ostwatp (J. pr. 
Chem. [2], 32, 300—374).—The author in continuing his researches 
on “ Electrical Conductivity ” (Abstr., 1884, 3 and 323) has examined 
about 130 different inorganic and organic acids in different states of 
dilution (gram-molecule in n-litres). He conducts his experiments 
as described in former papers, and expresses his results in terms of 
molecular conductivity. G. H. M. 
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The Thermo-electric Position of Carbon. By J. Bucnanan 
(Phil. Mag. [5], 20, 117—125).—Many of the carbon filaments of 
incandescent lamps break near the point where the current passes 
from carbon to platinum. To see whether this arose from heat due 
to the “ Peltier effect,” the author determined its amount, and this 
he found to be only about one quarter per cent. of the total heat 
of the filament, and therefore too small to have any appreciable 
influence on the life of the lamp. The author determined the 
thermo-electric power of carbon, the value found being 

ee = — 390 — 187% C.G.S. units, 
and this shows that the place of carbon in the thermo-electric series 
is between zinc and silver. It was found that the thermo-electric 
power of carbon was changed by keeping that substance at a 
moderately high temperature. R. R. 


Thermochemical Relations of the Acids and Alcohols of the 
Fatty Series. By F. Stonmann (J. pr. Chem. [2],32, 420—424).—The 
author considers that since the conversion of the normal alcohols into 
acids of the fatty series takes place by the substitution of one oxygen- 
atom for two hydrogen-atoms in the group CH,°OH, there should be 
for the homologous series a distinct heat effect, which should be 
expressed by the difference of the heats of combustion of the alcohols 
and acids. The heats of combustion per gram-molecule of the 


alcohols are as follows :— 
Difference. 


Methyl alcohol, CH,O.. 169830 cal. 
Ethyl . C.H,0.. 324500 mere 
Propyl C;H,O. ° 480313 156393 
Butyl C,HyO. 636706 15 6917 
Amyl 3 C;H,.0 e 793623 

156159 x 3 
Capryl C.,H,O. 1262200 156148 x 8 
Cetyl C,,H;,0. 2511282 


Mean of differences 156097 


These numbers give 156097 cal. as the mean increase in the heat 
of combustion of the alcohols for every increment of CH. This 
number is higher than the corresponding number for the fatty acids 
(154275 cal.) by 1822 cal. 

Comparing the numbers for the alcohols with those for the corre- 
sponding acids, we get— 


Difference. 
Cetyl alcohol, C,-H;,0 2511282 | 
Palmitic acid, CHO: 2374144 ,, 137188 cal. 
Capryl alcohol, C,H,,O 1262100 - 
Caprylic acid, CsHyO+ 1139965 ” f 122135 
Amy! alcohol, C;H,,0 793623 116947 
Valeric acid, C;H,,0, eoccccce 676673 
Butyl alcohol, C,H»O 636706 } 114028 
Butyric acid, C,H,O, 522678 

a 2 
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. 0 8 Difference. 
Propyl alcohol, C;H, 480313 cal. ‘ 
Propionic acid, CsH,0; 367945 ,, f 112368 cal. 
Ethyl alcohol, C,H,O 324500 ,, 111207 
Acetic acid, C,H,O, 213293 ,, ” 
Methyl] alcohol, CH,O 169830 ,, 
Formic acid, CH,O, \ 110612, 


When the number of carbon-atoms in each of these substances is 
multiplied by the difference in value of the CH, group in the alcohol 
and acid series, and the product deducted from the above differences a 
constant difference is obtained. 


137128 — 16 x 1822 = 107986 
1221385 — 8 x 1822 = 107559 
116947 — 5 x 1822 = 107837 
114028 — 4 x 1822 = 106740 
112368 — 3 x 1822 = 106902 
111207 — 2 x 1822 = 107563 
110812 — 1 x 1822 = 108990 


Mean ...... 107654 


This mean difference enables the author to calculate the heat of 
combustion of any fatty acid, when that of the corresponding alcohol 
is known, and also the heat of combustion of any alcohol when that 
of the acid is known. 

For calculating the alcohols from the acids, the formula is—heat of 
combustion of acid + 107654 + (n x 1822):= heat of combustion of 
alcohol, n being the number of CH, groups in the acid. Using this 
formula the following are the calculated heats of combustion of the 
alcohols :— 


Methy] alcohol 168494 cal. 156097 


Ethyl 324591 _,, 
Propyl 481056 
Butyl 637611 
Amyl 793431 
Capryl 1262186 
Cetyl » (liquid) 2510941 


156465 
156555 
155820 
156252 x 3 
156094 x 8 


Mean difference.... 156163 
which closely agree with the found numbers. G. H. M. 


Heats of Combustion of the Fatty Acids. By F. Sronmaxy 
and P. Ropatz (J. pr. Chem. [2], 32, 407—420).—This is a con- 
tinuation of previous work (Abstr., 1885, 857, 1176). The authors 
have determined the heat of combustion of the silver salts (Col. I), 
and from these calculated the numbers for the acids (Col. II). 
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Heat of Combustion per gram-molecule, 


Silver salt. Free acid. 
Acetic acid 191549 cal. 213293 cal. 
Propionic acid .. 345529, 367945 ,, j saa 
Butyric » «+ 499590 ,, 522678 ,, 153998 
Valerio 5, .. 652916 ;, 676676 ,, 1124008 
Caproic .. 806814 ,, 831246 ,, 154359 x 2 
Caprylic .. 1114189," 1189968 ,, FEAR? & 2 
Capric .. 1429848, 1449462 ,, Y1Pa2e8 X 2 
Learie . a, Hee, foes 
Myristic :. 2034790? 2064598 > } 
Benzoic .. 746770 ,, — — 
Salicylic .. 694330 > an mm 


Mean of difference.... 154275 


As a control to these numbers, direct determinations were made 
with the following acids :— 


Heat of combustion per 
gram-molecule. 


Silver salt. Free oat, 


Caproic acid (liquid).... 831246 830212 = 100: 99°9 


Capric ,, 4, see. 1449462 1455636 = 100: 100-4 
Lauric ,, 4, «ee. 1757181 17563838 = 100: 99°9 
Myristic acid ,, .... 2064598 2064649 = 100: 100-0 


Using 154275 cal. as the mean increase for each increment of 
CH;, the following numbers were obtained :— 


Calculated. Found. 
Lauric acid (solid), C,.H.2,0, ee — 1747600 
Myristic acid (solid), C,H»O0, .. 2056150 2053824 = 100: 99°9 
Palmitic ,, »  CywHsO0, .. 2364700 2361856 = 100: 99°9 
Stearic 7” OHO, .. 2673250 2677834 = 100 : 100-2 


From these experiments, and the fact that Thomsen found 60193 
cal. for the heat of combustion of formic acid, the authors conclude 
that the heat of combustion of the fatty acids increases by 154275 
cal. for every increment of CH,. G. H. M. 


Thermochemistry of Glyoxylic Acid. By ps Forcranp 
(Compt. rend., 101, 1495—1498).—Alcohol was slowly oxidised by 
ordinary nitric acid, and the product was neutralised with calcium 
carbonate as in Debus’ process, but the calcium glyoxylate was found 
to be contained mainly in the precipitate insoluble in cold water. It 
was extracted from this precipitate by repeated treatment with 
boiling water, and purified by crystallisation. The calcium glyoxylate 
was exactly decomposed by oxalic acid, and the solution concentrated 
on the water-bath and in a vacuum until the glyoxylic acid crys- 
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tallised. The crystals have the composition C,H,Q,, are very deli- 
quescent and very soluble in water. Heat of solution at 10—12° 
= —2°5 cal.; heat of neutralisation with NaHO + 13°23 cal.; with 
CaH,0,, + 14°02 cal.; with NH; + 12°15 cal. These values agree 
closely with those obtained in the case of acetic, glycollic, and oxalic 
acids. 

Sodium glyoxylate forms crystals of the composition C,H;NaQ,, 
which do not lose water at 110—120°. Heat of solution at 10° = 
— 4°80 cal.; heat of formation from solid acid and solid hydroxide, 
+26°76 cal. Calcium glyoxylate crystallises in brilliant silky 
needles, which lose water at 110—120°, and then have the composi- 
tion (C,H;0,).Ca. Heat of solution at 10° = —2°24 cal.; heat of 
formation from solid acid and solid hydroxide = +31l'l4 cal. The 
heats of formation of the corresponding glycollates are +24°64 cal. 
and +26°98:cal. respectively. 

The addition of excess of soda to neutral solutions of sodium gly- 
oxylate causes a‘development of heat. 


C.H,NaO, + NaHO develops + 2°01 cal. 
(C,H;NaOQ, + NaHO) + NaHO develops + 0°64 cal. 


The number 2°01 cal. is much lower than that which would cor- 
respond with a second acid function, but is considerably higher than 
that corresponding with the alcoholic function of glycollic acid. 
This development of heat is due to the aldehydic function of the 


gloxylic acid, and the fact that it is small compared with the heat 
developed by the action of soda on ‘aldehyde is due to the dissociation 
of the aldehydate by the water present. The addition of a second 
equivalent of alkali diminishes this dissociation. C. H. B. 


Method for Determining Vapour-densities at a Known Tem- 
perature. By L. F. Nuson and O. Perrersson (J. pr. Chem. [2], 
33, 1—17).—A modified form of V. Meyer’s apparatus is described, 
by means of which the vapour-density and the exact temperature at 
which it is observed can be determined at the same time ; the vapour- 
density apparatus serves as an air-thermometer, the large capacity of 
the tube leading from ‘the reservoir being compensated for and the 
error eliminated by an arrangement already described by Pettersson 
(ibid. [2], 25,102). The results yidlded by this apparatus are very 
exact, and the authors recommend the method for determinations at 
low as well as at high temperatures. Beryllium chloride was prepared 
by passing dry hydrogen -cbloride (prepared from sublimed ammo- 
nium chloride and:sulphuric acid) over the metal heated in a platinum 
tube. The chloride sublimes through platinum gauze into the cool 
part of the tube, That part of the tube containing the chloride is 
subsequently cui -off, weighed in a glass tube, and dropped into the 
vapour-density apparatus; the platinum is afterwards weighed 
alone. To control the experiment, the amount of hydrogen formed 
in preparing the chloride is measured. 

The following vapour-densities of beryllium chloride (air = 1) were 
obtained at the given temperatures :— 
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490° 
520 
589 
597 
604 
686 
720 


& pe ak 
~T 


ake Bm) 
to or wo) 
SZSSS5 


In the first two experiments (at 490° and 520°), the substance was 
only slowly volatilised, whilst at the higher temperatures the substance 
behaved normally. N. H. M. 


Vapour-densities of some Ethereal Salts. By N. Menscnurkin 
and D. Konovatorr (Ber., 18, 3328—3330).—The authors refer to a 
previous communication (Abstr., 1884, 1119) in which the results of 
vapour-density determinations of amyl chloride, repeated without 
emptying the apparatus, were given, and add two more series of obser- 
vations since made representing the progress of the decomposition of 
amyl chloride at 182°. These results show that the abnormal density 
of amyl chloride, as found by the authors, is not due to the glass of 
the apparatus being attacked as was contended by Alexéeff (this vol., 
p. 116); were this the case, the observations made on repeating 
the experiment would be the same as the last observation of the first 
series of experiments, and the reunion of the products of decom- 
position could not be complete on cooling the apparatus. our 


Application of the Numerical Laws of Chemical Equili- 
brium to the Dissociation of Chlorine Hydrate. By H. Lz 
CHATELIER (Compt. rend., 101, 1484—1487).—The author’s formula 
for the conditions of chemical equilibrium of gaseous systems (this 
vol., p. 196) indicates that the tension of dissociation of chlorine 
hydrate and analogous compounds is not constant at a given tempe- 
rature, but varies with the conditions of the experiment. Previous 
experiments with chlorine hydrate have led to the conclusion that its 
tension of dissociation is constant at a constant temperature, because 
the observations have been made in the presence of pure water, the 
tension of which is constant at a given temperature. Under these 
conditions, the tension of the liberated chlorine is also constant, as 
the formula indicates, and hence the tersion of dissociation, which is 
the sum of the tensions of these two compounds, is likewise constant. 
If, however, the tension of the water vapour at constant temperature 
is caused to vary by dissolving in it some foreign matter, such as 
sodium chloride or hydrochloric acid, the tension of dissociation of 
the chlorine hydrate is rapidly modified. 

Heat of solution of chlorine hydrate Cl,,8H,O0 = —14 cal.; heat 
of formation Cl, + 8H,O liquid = +17 cal.; Cl, + 8H,O gas-= 
+102 cal. C. H. B. 
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Theory ‘of Solution. By W. W. J. Nicot (Proc. Roy. Soe. 
Edin., 119, 27—29).—An account of the experimental evidence in 
support of the theory of solution enunciated in a paper “On the 
Nature of Solution” (Abstr., 1883, 253). 


Supersaturation of Salt Solutions. By W. W. J. Nicot (Phil. 
Mag. [5], 19, 453—461] ; and 20, 295—300).—Supersaturation is 
generally defined as the existence in solution at any given tempe- 
rature of a greater quantity of salt than can be dissolved at that tem- 
perature by the addition of water to salt. But such a phenomenon 
includes the two cases of the presence and absence of undissolved salt 
respectively. The former case is dependent on the time required 
for the establishment of equilibrium between the water and salt 
molecules. Kremer’s experiments, as also those of the author, 
have shown that too little attention has been paid to this point in 
determinations of the solubility of salts. 

The second case is the true phenomenon of supersaturation, and 
occurs only with salts which form hydrates. In these papers, this 
point is discussed with a view of demonstrating that the so-called 
supersaturated solution is merely a solution of the anhydrous salt 
below or at the immediate point of its saturation. Experiments 
made with sodium sulphate and thiosulphate showed that there was 
no point of discontinuity in the densities and specific volumes of 
solutions of these substances from the point of saturation under 
ordinary conditions up to that of the fused crystalline salt. Such 
are in fact solutions of the anhydrous salts as yet unsaturated. Were 
this view correct, these solutions saturated with crystals of the 
hydrate should dissolve the same salt when in a dehydrated condition. 
This was confirmed by experiment, thus offering another proof of the 
author’s view that a salt exists in solution not in the hydrated, but in 
the anhydrous state. Otherwise, there does not appear to be any 
explanation of the fact that the water of crystallisation possesses the 
same volume as that of solution. Then the kind of matter in solu- 
tion is not the same as the crystalline hydrate, and it is to this that 
the phenomenon of supersaturation is due. 

Now it is a commonly received opinion that the solution of an 
anhydrous salt in pure water takes place in two successive stages: 
(i) the hydration of the solid ; (ii) the solution of that hydrate. Ina 
comparative experiment, the same quantity of dehydrated sodium 
sulphate was sealed up in two glass bulbs and put into the same 
quantity of distilled water in two similar vessels, of which one was 
maintained constantly at 20°; the other, heated for some time to 100°, 
and then cooled to 20°. Then on breaking the bulbs the salt contained 
in the latter dissolved readily ; that in the former very slowly. In 
this case the solid hydrate is formed, whilst in the other, solution 
takes place immediately without preliminary hydration. 

The cause of so-called saturated solutions crystallising in contact 
with air and of their non-formation by the direct addition of water 
to the anhydrous salt, is the presence of fragments of the hydrated 
salt either within the containing vessel or the mass of dehydrated 
salt. 
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In conclusion, the great rise of temperature attending the solution 
of the salt, equal to if not greater than that in the solution of the 
dehydrated salt under ordinary conditions, as correlated with the 
change of volume, is briefly discussed. V. H. V. 


Rate of Chemical Change as a Function of Temperature. 
By J. J. Hoop (Phil. Mag. [5], 20, 323—328).—Harcourt and Esson, 
from their observations on the rate of chemical change asa function of 
temperature, concluded that if a be the rate of change in any system 
at 0° C., the rate a’ at another higher temperature ¢° is a’ = ak‘, in 
which & is a constant, varying according to the nature of system. In 
the particular case examined, that of hydrogen dioxide and hydrogen 
iodide the value for & was 1:07 (this Journal, 1867, 492). In the 
paper, this point is further examined in the case of the system, ferrous 
sulphate, potassinm chlorate, and sulphuric acid, within the limits of 
temperature 10—32°. Below this limit the progress of change was 
so slow that incidental errors occurred, whilst above, it was too rapid 
for accurate observation. The equation deduced from the experiments 
is of the same exponential form as that above, namely, taking a, the 
rate at 10°, as unity, the rate at another higher temperature ?¢°, is 
expressed by a’ = Kk‘, in which the value for k = 1-093 for this 
particular system. V. VY. 


Apparatus for Chemical Laboratories. By J. Water (J. pr. 
Chem. [2], 32, 425).—These consist of an arrangement by means of 
which a current of warm air or steam can be passed round a dish or 
beaker placed in the exsiccator, there being also an arrangement by 
which the substance in the exsiccator can be treated with a solvent, 
or any volatile liquid distilled off: a modification of the ordinary 
separating funnel, and also one for the decomposition of substances 
with acids. G. H. M. 


Thermo-regulator. By U. Kreusier (Chem. Centr., 1885, 739— 
740, from Chem. Zeit.).—A modification of the mercurial thermo- 
regulator, a governor being also employed to prevent variations due 
to sudden changes of pressure in the gas. 


Inorganic Chemistry. 


Decomposition of Chlorine-water in Sunlight. By A. Popper 
(Annalen, 231, 137—143).—The author confirms his previous state- 
ment (Abstr., 1885, 631) that an aqueous solution of chlorine decom- 


302 ABSTRACTS OF CHEMICAL PAPERS. 


poses on exposure to sunlight, yielding chloric and hydrochloric acids 
and oxygen. No perchloric acid is formed. The decomposition may 
be represented as follows: 5Cl, + 5H,0 = HC1O; + 9HCI + O.,. 

W. C. W. 


Remarks on Popper’s Experiments on the Decomposition 
of Chlorine-water by Sunlight. By L. Pesan (Annalen, 231, 144— 
152).— When chlorine-water is decomposed by exposure to sunlight, 
the evolution of oxygen ceases as soon as the free chlorine disappears. 
This indicates that the oxygen is evolved during the formation of the 
chlorie acid, and is not due to its decomposition. 

Hypobromous and bromic acids are much less stable than the corre- 
sponding chlorine compounds. When bromine-water is exposed to 


bright sunshine, only a very small quantity of these acids is produced. 
W. C. W. 


Production of Ozone by the Slow Oxidation of Phosphorus. 
By R. Encet (Bull. Soc. Chim., 44, 426—427).—Phosphorus ex- 
posed to the air in a glass vessel surrounded by melting ice does not 
form ozone, nor does it show any luminosity. If, however, the pres- 
sure of the air is reduced, ozone is formed, and the phosphorus be- 
comes luminous. 


Purification of Sulphuric Acid. By Kuprerscniicer (Bull. 
Soc. Chim., 44, 353—355).—The acid is diluted with its own weight 
of water, treated with excess of washed sulphurous anhydride, and 
subsequently the acid is saturated with hydrogen sulphide, the sul- 
phides of lead, arsenic, and selenium are allowed to settle, and the 
clear acid poured off and distilled. A. P. 


The Action of Sulphurous Acid on Selenious Acid. By H. 
Scuuuze (J. pr. Chem. [2], 32, 390—407).—Rose (Ann. Phys. Chem., 
113, 472) stated that pure solutions of sulphurous and selenious acids 
are without action on each other, and that it is necessary to add hydro- 
chloric acid in order to obtain a precipitate of selenium. The author 
however, finds that when the pure solutions are mixed in certain 
proportions (4 parts SeO, to 4°7 parts SO,) selenium is at once pre- 
cipitated, but if either a larger quantity of SeO, or of SO, is used, 
only a coloration is produced. This reaction corresponds with the 
equation 2SO, + SeO, + 2H,0 = Se + 2H,SO,. A considerable rise 
of temperature takes place when the solutions are mixed, and using 
Thomsen’s numbers the author finds that 71100 cal. are liberated in 
the above equation. In mixtures of the pure solutions not in the 
above proportions, the author has found soluble colloidal sclenium. 
This may be obtained as a dark-red powder, completely soluble in 
water to a red solution ; the solution is decomposed in sunlight, and 
on dialysis gives the pure colloidal form of selenium. When an 
excess of sulphurous acid is used above that required for the above 
equation (2SO,: SeO,), an acid is apparently formed in the liquid 
according to the equation 3SO, + SeO, + 2H,0 = H.S.,Se0, + H,S0O,, 
and when an excess of selenious acid is used, the formation of an acid 
apparently takes place according to the equation 2SO, + 2Se0, + 


( 
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2H.0 = H.SSe,0, + H,SO,. Neither these acids nor their salts could 
be obtained in a state of purity. G. H. M. 


Phosphorus Pentafluoride. By H. Morssan (Compt. rend., 101, 
1490—1492).—When a current of phosphorus trifluoride is passed 
into bromine cooled to — 15°, phosphoric fiuobromide is formed, and 
this compound decomposes spontaneously into phosphorus penta- 
bromide, a solid substance, and phosphorus pentafluoride, 5PF,;Br, = 
38PF; + 2PBr;. Phosphorus pentafluoride is a colourless gas, which 
fumes strongly in the air, has a pungent odour, and is completely 
soluble in water; density 449. It liquefies under a pressure of 
46 atmos. at 15°, and the liquid does not attack glass. If the pressure 
is partially released the gas solidifies, but rapidly returns to the 
liquid condition. Notwithstanding the care taken in drying the gas, 
a certain quantity always remains unliquefied, but if the pressure is 
raised from 46 atmos. to 125 atmos. the meniscus disappears. The 
whole of the space above the mercury has the same index of refrac- 
tion. This is the critical point, and hence it is possible by means of 
phosphorus pentafluoride to exhibit the liquefaction, solidification, 
and critical point of a gas at the ordinary temperature (comp. Thorpe, 
this Journ., 1877, i, 46; also Proc. Roy. Soc.,25, 122). C. H. B. 


Hydrates of Hypophosphoric Acid. By A. Jory (Compt. rend., 
102, 110—112).—In a dry vacuum, the crystals of the hydrate 
P,0,,4H,O (this vol., p. 201) lose water without efflorescing, partially 
liquefy, and are gradually converted into small crystals of the normal 
hydrate, P.0,,2H,O. This hydrate is very hygroscopic; it melts at 
about 55°, forming a colourless, transparent liquid, which completely 
solidifies in contact with a fragment of the original solid. If, however, 
the temperature is allowed to rise to about 70°, the hydrated hypo- 
phosphoric acid suddenly decomposes with considerable development 
of heat into a mixture of phosphorous and metaphosphoric acids. 

The hydrate P,0,4H,O melts at 62—62°5°, but the superfused 
liquid gradually deposits snow-like crystals, which probably consist 
of the normal hydrate, and the supernatant liquid no longer solidifies 
completely in contact with a crystal of the original hydrate. If this 
hydrate is exposed to dry air under ordinary pressure, it effloresces 
slightly, and the effloresced crystals begin to melt at about 53°, 
gradually splitting up into water and the normal hydrate. The crystals 
of both hydrates are perfectly stable out of contact with water, but 
in contact with water they are rapidly converted into phosphoric and 
phosphorous acids. This change takes place if the original crystals 
- P,0,4H,0 are allowed to remain in contact with the mother- 
iquor. 

In preparing hypovhosphoric acid, elevation of temperature and 
excess of sulphuric acid should be avoided. C. H. B. 


Polymerization of the Metallic Oxides. By L. Henry (Phil. 
Mag. [5], 20, 81—117).—This paper discusses and advances proofs 
of the following propositions:—The known oxides, and notably 
the metallic oxides, are polymerides, n(RO-,), of the true normal 
oxides, RO;, corresponding with the chloride RCl. Among the 
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considerations relied on, is the comparison of the physical properties 
of the oxides and those of the corresponding chlorides. The smaller 
atomic weight and higher volatility of oxygen as compared with 
chlorine might be expected, a priori, to so influence the com- 
pounds that the oxides would be more fusible and more volatile 
than the corresponding chlorides. This is actually the case in a 
number of instances, for example, SO, and SOCI,; SO; and SO,Cl,; 
CO,, COC, and CCl. The like relationship holds between the 
oxides and the chlorides of the bivalent radicles, C,H». But if 
we compare metallic chlorides with metallic oxides, we find that 
whilst the chlorides are fusible and volatile compounds, the oxides 
are, on the contrary, distinguished by their fixity and infusibility. 
The formule of the chlorides have usually been deduced from their 
vapour-densities, whilst the formule of the oxides depend solely on 
analytical determinations, and represent merely the relative weights 
of the constituents. The similarity of constitution between the oxides 
and chlorides, as represented by the usual formule, is therefore a pure 
assumption. 

A marked increase of sp. gr. is observed in the case of known 
polymerides, e.g. :— 


Mol. weight. | Sp. gr. 
CyHio, amylene .....cccscesscccccces 70 0-663 
CyoHoo, diamylene .......cecccseeees 140 0°777 
CysHyo, triamylene ......eceseeecees 210 0-814 


It is also observed that the sp. gr. of oxides of the C,H» radicles 
are notably less than those of the corresponding chlorides, and the 
difference is in some degree similar to that between the molecular 
weights of these compounds. But the sp. gr. of the oxides and 
chlorides exhibit very marked inverse differences ; for example :— 


Mol. weight. Sp. gr. 

CaCl,.....-. » till 2°16 
| re 56 3°20 
ZnCl,....... 136 2°75 
{ | MT 81 5°73 
CdCl,........ 183 3°62 
SD? ceceveee 128 6°95 


From this again, it seems that the metallic oxides cannot be mole- 
cularly comparable with the chlorides; that the true oxides which 
would be so comparable are unknown, and that we possess only their 
polymerides. 1t is as yet impossible to assign the value of the co- 
efficient n of polymerization, or the real molecular formula to any one 
of these oxides. We may, however, infer from known facts that this 
coefficient must be always very high, and different for the various 
oxides. 

In the valencies of chlorine and of oxygen, we find the mecha- 
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nism of this molecular condensation in the oxides, and its absence 
in the chlorides. Oxygen, by its two affinities, can unite radicles 
belonging to two different molecules, and this may be pre- 
sumed to occur in the dehydration of metallic hydroxides; whilst in 
cases of chlorides, chlorine being monovalent, cannot directly unite 
with two other atoms. The act of polymerization may be observed in 
certain anhydrous and pulverulent metallic oxides, obtained by dehy- 
dration of their hydroxides at as low a temperature as possible. These, 
when exposed to a temperature approaching redness, suddenly enter 
into vivid incandescence, and become denser, harder, and deeper 
coloured than before. They offer a greater resistance to reagents, 
some not being attacked by acids or alkalis. Fe,0;, Cr,0;, ZrO,, are 
examples. 

The author proposes to classify oxides into normal owides, such as 
SO., CO,, NO, NOs, &e., and polymerized oxides. The latter class he 
subdivides according te their behaviour with heat in relation to 
depolymerization. R. R. 


Peroxides of Zinc, Cadmium, Magnesium, and Aluminium. 
By J. Gisson and R. M. Morrison (Proc. Roy. Soc. Edin., 119, 146— 
152, and 152—194).— W hilst attempting to remove-cerium from a solu- 
tion of lanthanum and didymium by means of magnesia, and subse- 
quent addition of hydrogen peroxide, a precipitate was formed, which 
gave rise to the suspicion that a peroxide of magnesium had been 
produced. As a result of these observations, peroxides of various 
metals have been formed in the following manner:—100 c.c. of a 
solution of zinc sulphate, containing 5 grams per c.c., was mixed 
with 450 c.c. of a solution of ammonia (0°037 NH; per c.c.); after 
filtration 100 c.c. was mixed with 350 c.c. of dilute solution of 
hydrogen peroxide. The precipitate produced is yellowish-white, is 
soluble in cald dilute acids, and shows the properties of a peroxide, 
but the percentage of oxygen is variable, the variation depending on 
modifications in the process of preparation. The cadmium peroxide 
prepared in a similar manner is buff-coloured, and this, as well as the 
magnesium peroxide, contains varying proportions of oxygen. The 
aluminium compound was obtained by dissolving 100 grams ammonium 
alum in-a sufficiency of water, and then adding alkali until the preci- 
pitate formed was nearly dissolved; this solution, on the addition of 
hydrogen peroxide, yields the peroxide; the precipitate, when dried 
at 100°, contained 1°04 per cent. O, dried in a vacuum 1°6 per cent. 
beyond that corresponding to the ordinary oxide, consequently this 
compound resembles the others described. 

The authors claim precedence over Haas, Cléve, and Boisbaudran, 
as regards the discovery of the compounds mentioned in the preceding 
article, for although the paper is only now published, it was read 
before the Society in 1880. Further, they controvert some of the 
statements of Haas and Cléve. E. W. P. 


Solubility of Cupric Sulphate in Presence of Ammonium 
Sulphate. By R. Encet (Compt. rend., 102, 113—115).—Two 
flasks, kept at a temperature of 0° by being surrounded with melting 
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ice, were partially filled with a saturated solation of cupric ammonium 
sulphate, a quantity of the double salt being suspended in a basket in 
the upper part of the liquid, which was agitated by a slow current of 
air. After 24 hours, a quantity of a saturated solution of cupric 
sulphate was added to one flask, and a quantity of a saturated solu- 
tion of ammonium sulphate to the other. Portions were taken 
from each flask after 24 and 48 hours, and were analysed. A 
further quantity of ammonium sulphate or cupric sulphate was then 
added, and the experiment continued in the same way. 

The effect of an increase in the quantity of ammonium sulphate is 
to precipitate cupric sulphate in the form of the double salt. If 
some of the double sulphate is left in contact with a saturated 
solution of ammonium sulphate at 0°, the latter remains colourless, or 
at most acquires a faint bluish tinge. The sum of the molecules of 
the two salts is not at a minimum when the quantities of each salt in 
solution are equal, but only when ammonium sulphate is present in 
much higher proportion. 

If the quantity of ammonium sulphate increases in geometric pro- 
gression, the quantity of cupric sulphate diminishes in geometric 
progression, the curve being represented by an equation of the form 
m log y = log &k — log 2, in which y is the quantity of cupric sul- 
phate, and # the quantity of ammonium sulphate, m and log k being 
constants, with the values 0°438 and 1°295460 respectively. The 
numbers calculated by means of this equation agree well with the 
results of experiment. C. H. B. 


Formation of Ultramarine in the Wet Way. By F. Knapp 
(J. pr. Chem. [2], 32, 375—390).—The author was led to make this 
investigation by observing that an ultramarine mixture of kaolin, soda, 
and sulphur, which had been heated and then allowed to stand exposed 
to a moist atmosphere, or moistened with liver of sulphur solution, 
gradually became blue. 

In order to obtain a mixture which, after the prejiminary heating, 
will give a good ultramarine in the wet way, it is necessary to pay 
attention to the following points:—The temperature to which the 
ultramarine mixture is heated; the nature and condition of the clay 
used ; the length of time the mixture is heated ; the behaviour of the 
silicate in the heated mixture when powdered; other changes in its 
chemical ingredients; the denseness or looseness of the mixture after 
heating. 

The material used by the author was washed kaolin, with the fol- 
lowing percentage composition :—Silica, 46°83; alumina, 40°25; 
water, 12°60; potash, 0°37; lime, trace; total, 100°05; and was expressed 
by the formula 2SiO, : 1:997A10;: 1°79H,0. 

The ultramarine mixture was made in the proportion—washed 
kaolin, 100 parts; anhydrous sodium carbonate, 100 parts; sulphur, 
60 parts. The mixture was heated in small porcelain crucibles, holding 
15—20 grams of the mixture; this was pressed in, and the top 
covered to a depth of 5—6 mm. with powdered charcoal, and the 
crucible then heated with the lid on. The mixture, after heating and 
separation from the charcoal, gives on digestion with solution of 
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liver of sulphur, the deep blue of ultramarine. Kaolin, digested alone 
with liver of sulphur solution, is unchanged. G. H. M. 


Action of Reducing Agents on Vanadic Anhydride. By A. 
Dirte (Compt. rend., 101, 1487—1490).—Vanadic anhydride is not 
attacked by hydrogen at 100°, but reduction takes place slowly at 
440°. Hypovanadic oxide is first formed, and this is reduced to vana- 
dium trioxide, V,0;. The same change takes place more rapidly at a 
red heat. 

If fused and powdered vanadic anhydride is heated at 440° in a 
current of hydrogen, the reaction is incomplete, because the hydrogen 
does not penetrate into the interior of the particles. The reaction is 
also incomplete if the vanadic anhydride contains hypovanadic oxide, 
and an intermediate oxide is formed which is not reduced by hydrogen 
at the given temperature. This oxide is obtained by heating ammo- 
nium vanadate in presence of air until the residue completely fuses, or 
by heating with an excess of vanadic anhydride the oxide formed by 
the decomposition of ammonium vanadate in a closed vessel. The 
product is extracted repeatedly with ammonia diluted with its own 
volume of water, and the intermediate oxide is obtained in brilliant 
needles or in small, brilliant, deep blue crystals of the composition 
V.0,V,0; This oxide is gradually dissolved by warm concentrated 
ammonia, but is only slightly soluble in strong nitric acid. It dis- 
solves rapidly in hydrochloric acid with formation of a deep brown 
solution of the oxychlorides. It also dissolves in fused vanadic anhy- 
dride, to which it imparts a deep blue colour. 

When ammonium vanadate is heated in a closed vessel, vanadium 
trioxide is obtained, mixed with a certain quantity of hypovanadic 
oxide. The formation of the latter is due to the entrance of air into 
the crucible. 

Pure vanadium trioxide is readily obtained by heating ammonium 
vanadate in a closed vessel with an excess of sulphur or with an 
excess of ammonium oxalate. 

If ammoninm vanadate is heated in a closed vessel with an excess 
of powdered arsenic, crystals of a dark-blue intermediate oxide of 
the composition V,0;,V.0, are obtained. It dissolves in cold nitric 
acid with formation of a blue solution. The same oxide is obtained in 
an amorphous condition when a mixture of ammonium vanadate and 
arsenic is heated in a long glass tube until all the arsenic is volati- 
lised. When amorphous phosphorus is substituted for arsenic, hypo- 
vanadic oxide is obtained, and this combines with the phosphoric 
anhydride which is also formed, and produces hypovanadic phosphate. 

When vanadic anhydride is heated in a current of sulphurous anhy- 
dride, reduction takes place slowly at a dull red heat, but at a higher 
temperature the anhydride melts, and when reduction is complete 
hypovanadic oxide is obtained in brilliant deep-blue needles. If 
ammonium vanadate is heated under the same conditions, the product 
is a dark-blue powder of the composition V,03;,V.0,. 

By means of these methods of reduction, the following oxides can 
readily be prepared from vanadic anhydride in the dry way :— 


V20s5, V20, ; V0, ; V20,,V20s ; V.03. C. H. B. 
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Antimony Sulphide and its Decomposition by Hydrochloric 
Acid. By Berruetor (Compt. rend., 102, 22—25, 84—86, 86—90). 
—tThe heat of formation of orange antimony sulphide was determined 
(1) by the action of an aqueous solution of hydrogen sulphide on a 
tartaric acid solution of antimony trichloride; (2) by the action of 
gaseous hydrogen sulphide on a solution of antimony trichloride in 
hydrochloric acid. The results obtained were practically identical : 
Sb, + S,; = Sb,S;, orange, develops + 34°1 cal. 

A solution of 100 grams of antimony chloride in a litre of hydro. 
chloric acid, in which the ratio of acid to water is represented by the 
numbers HCl : 3°73H,0, gives no precipitate with hydrogen sulphide. 
On the other hand, dilute acid containing HCl : 37H,0 dissolves only 
about 1 gram of antimony per litre. The heat of solution of antimony 
chloride in ordinary hydrochloric acid varies with the concentration 
of the acid, and diminishes as the proportion of salt already in the 
liquid increases. 

The heat of formation of grey antimony sulphide was measured by 
dissolving it in sodium sulphide in the calorimeter, and also by decom- 
posing a solution in sodium sulphide with hydrochloric acid. Both 
methods give the same result: Sb, + 5, = Sb,S;, grey, develops 
+ 340 cal. The heats of formation of the orange and of the grey 
variety are therefore identical and correspond with the development 
of 11°4 cal. for each atom of sulphur. Antimony therefore resembles 
copper, nickel, lead, and mercury in the energy with whieh it com- 
bines with sulphur, and antimony sulphide resembles other sulphides 
with low heats of formation in retaining to a certain extent the lustre 
and other physical properties of the metal. 

The difference between the heats of formation of antimony trisul- 
phide and the ‘trioxide, 143°4 eal., explains the ease with which the 
former can be converted into the latter, the change being further 
facilitated by the tendeney of the trioxide to take up an additional 
atom of oxygen. 

The action between antimony trichloride and hydrogen sulphide on 
the one hand, and antimony trisulphide and hydrogen chloride on the 
other, is one of the most interesting of reversible chemical reactions. 
In the absence of water, the heat of formation of the first system 


exceeds that of the second by 30°6 cal. 
Sb, + 3Cl, = 2SbCl,, eryst., develops + 182°8 - + 196°6, 


3H, + S; = 38H, gas, ” + 138 ” 
Sb, + 8; = Sb.S;, ” + 340 ” + 166°0. 
3H, + 3Cl, = 6HCI, gas, si + 1320 ,,, ’ 


and it is well known that antimony sulphide is decomposed by gaseous 
hydrogen chloride. In presence of water, on the contrary, the heat 
of formation of the second system is 60°2 cal. higher than that of the 


first. 
Sb, + 3Cl, = 2SbCl;, cryst., develops + 182°8 pag + 210-4, 


3H.+ 8S, = 3SH), diss., - + 276 ,, 
Sb. + 8S; = Sb.8; ” + 340 ,, + 270°6 
3H, + 3Cl, = 6HCI, diss., 2 + 2366 ,, ; 
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The reversal of the reaction is mainly due to the combination of the 
hydrochloric acid with water. Between the two extremes there is a 
state of equilibrium corresponding with an intermediate proportion of 
water, this limit being chiefly determined by the proportion of water 
in presence of which anhydrous hydrogen chloride ceases to exist. It 
is already known that in aqueous hydrochloric acid the gas has no 
appreciable tension if the ratio of acid to water is below HCl : 8—9H,0, 
but the tension becomes measurable at 12°, when the ratio is HC]: 
6:5H,O. The tension is affected, although not to any great extent, by 
the presence of antimony trichloride. Direct experiment shows that 
hydrogen sulphide produces a slight turbidity in a solution of anti- 
mony chloride in which the ratio of acid to water is HCl : 6-4H,0, 
but a certain proportion of free hydrogen sulphide can exist in the 
liquid until the ratio of acid to water becomes HUI : 7°7H,0. 

Ata high temperature, the tension of the hydrogen chloride increases, 
and therefore solution of the sulphide will take place in presence of a 
larger proportion of water. Moreover, at 100° the sulphide is decom- 
posed by water vapour with formation of an oxysulphide (Regnault). 

The action of hydrochloric acid on antimony sulphide becomes 
practically nil when the ratio of water to acid reaches 8—9H,0 : HC), 
but this limit is modified by the production of a chlorosulplhide, 


28bCI,,5Sb.8s, 


the heat of formation of which, 68 cal., is sufficient to reverse the 
reaction up to the point corresponding with the dissociation of this 
secondary compound or its decomposition by water. The tendency to 
the formation of antimony sulphide is augmented by an increase in 
the proportion of hydrogen sulphide, which tends to form hydro- 
sulphides, but this effect is purely secondary and of no great magni- 
tude. The formation of hydrosulphides increases in presence of a 
larger proportion of antimony sulphide, but diminishes in presence of 
unaltered antimony chloride. All these secondary reactions attain 
their maximum importance in the neighbourhood of the state of 
equilibrium, and under all other conditions exercise only a slight dis- 
turbing effect. 

These results afford further confirmation of those principles of 
reciprocal action and conditions of equilibrium which have already 
been established. C. H. B. 
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Action of Antimony Sulphide on Potassium Sulphide. By 
A. Dirre (Compt. rend., 102, 168—17U).—Hydrated antimony sul- 
phide dissolves readily in a solution of potassium sulphide, and if the 
solution is evaporated in presence of excess of alkaline sulphide it 
deposits large, yellowish, transparent octahedra of the composition 
2K.S,Sb,8;. These crystals are decomposed by water, which removes 
potassium sulphide, but they dissolve unchanged in a solution of the 
alkaline sulphide. . 

If a dilute solution of potassium sulphide is saturated with anti- 
mony sulphide and evaporated in a vacuum, it deposits small, red, 
transparent, prismatic crystals of the compound K,S8,2Sb,8; + 3H,0, 
which is decomposed when exposed to light. ; 

VOL. L. y 
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When antimony sulphide, sulphur, and potassium carbonate are 
fused together in suitable proportions, the solution of the fused mass 
yields red crystals of the compound K,S,Sb.8;, which is decomposed 
by water, potassium sulphide being removed, and an orange-red 
residue left. 

If hydrated antimony sulphide is suspended in water, and a few 
drops of a solution of potassium sulphide are added, the antimony 
sulphide is more or less rapidly converted into a liver-coloured gela- 
tinous mass. 

If a solution of antimony sulphide in potassium sulphide is pre- 
pared in presence of excess of the former and filtered, it remains 
unaltered if preserved in a sealed tube; but if exposed to air it 
gradually deposits slender orange-red needles of the compound 
K,S,2Sb,8;. If the solution is mixed with water, it is decomposed, and 
after some time sets to a reddish-yellow or deep red jelly. 

When hydrated antimony sulphide is dissolved in a cold concen- 
trated solution of potassium sulphide saturated with sulphur, a portion 
of the free sulphur is precipitated. 

It is evident that the action of potassium sulphide on an antimony 
sulphide can convert the latter into a colleidal variety, and then form 


double sulphides. C. H. B. 


Compounds of Auric Chloride with Sulphur and Selenium 
Tetrachlorides. By L. Linper (Compt. rend., 101, 1492—1495).— 
2—3 grams of spongy gold and 50 grams of sulphur chloride, §,Cl,, 
are heated at 130° until the gold is completely dissolved, and the 
flask is then closed and heated in an oil-bath at 160°. The slender 
yellow needles which separate are collected on glass wool and washed 
with dry carbon bisulphide. They have the composition AuC};,SCl, 
lose chlorine at the ordinary temperature, are hygroscopic, and are 
decomposed by water with formation of brown solutions, from which 
metallic gold gradually separates, whilst all the sulphur becomes con- 
verted into sulphuric acid. 

In order to obtain the corresponding selenium compound, metallic 
gold is heated at 130° with a large excess of arsenic chloride contain- 
ing an equivalent quantity of selenium tetrachloride in solution, and 
a current of dry chlorine is passed into the liquid until the gold dis- 
solves. The solution when cooled deposits the compound AuC},,SeCk 
in red, tabular crystals, which are dried in a vacuum at 65—70°. 

Auric chloride dissolves in hot arsenic trichloride, silicon tetra- 
chloride, antimony pentachloride, tin tetrachloride, and titanium tetra- 
chloride ; but when the solution cools, the auric chloride separates 
in large, dark-red, triclinic prisms, much flattened along the face m. 
In order to obtain crystallised auric chloride, the metal is attacked by 
chlorine in presence of one of these chlorides, which is kept at the 
boiling point. When the liquid cools, the auric chloride erystallises 
and is dried in a current of chlorine gas at a gentle heat. 

Auric bromide dissolves in the same way in the corresponding 
bromides. C. H. B. 


Three New Rhodium Compounds. By C. Vincent (Bull. Soc. 
Chim., 44, 5183—515).—Compounds of rhodium sesquichloride with 
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the chlorides of mono-, di-, and tri-methylamine may be readily pre- 
pared by mixing a concentrated hot solution of rhodium chloride with 
an excess of the hydrochloride of the amine. 

Monomethylamine chlororhodate, Rbh,Cl,(NH,MeCl),, forms long, 
slender, orthorhombic prisms of a fine garnet-red colour; it remains 
unaltered on heating at 140°. 

Dimethylamine chlororhodate, Rh,Cl,(NHMe,Cl), + 3H,0, forms 
large, dark, garnet-red, orthorhombie prisms ; it effloresces in the air. 

Trimethylamine chlororhodate, Rh,Cl,(NMe;Cl), + 9H,0, forms long, 
garnet-red prisms; it is very soluble in water. On heating the above 
compounds, they fuse, become brown, intumesce, and are decomposed, 
leaving a residue of rhodium and carbon, which on ignition yields a 
spongy mass of slightly oxidised rhodium. The chlorine in these com- 

unds cannot be estimated directly, owing to the formation of a silver 
chlororhodate ; they are therefore fused with sodium carbonate and 
the chlorine titrated in the aqueous extract. A. ¥. 


Mineralogical Chemistry. 


Native Antimony from New Brunswick. By G. F. Kunz 
(Amer. J. Sci., 30, 275—277).—The Brunswick antimony mine is 
situated in Prince William parish, York Co., New Brunswick. In the 
early working of the mines, native antimony was only rarely observed. 
The mining was then all on the surface, but within the last two years 
it has been carried on to a considerable depth. Ata depth of 100 to 
150 feet native antimony is occasionally found in large pockets, some 
of which contain 1 ton of the pure mineral. It is associated with 
stibnite, valentinite, and kermesite. 

In its most common form, the mineral is very compact and finely 
granular; it passes into a coarse granular variety resembling the 
native antimony of Borneo. The most remarkable form is that where 
it occurs in radiated masses of crystalline plates. Analysis gave the 
following results :— ; 

Gangue. Fe. As. Sb. Sp. gr. 
011 0°86 [98-19] 6°606 
0°34 0°47 [94°15 } 6°693 
I. Coarse-grained variety. II. Fine-grained variety. 
The country rock is a black argillite, and the veins of quartz and 


calcite with stibnite, which traverse it, vary from 1 to 30 feet. 
B. H. B. 


Albertite from Strathpeffer, Ross-shire. By W. Morrison 
(Min. Mag., 6, 101—103 ; Zeit. Kryst. Min., 1, 178—179).—Albertite 
is found in thin veins in gneiss, micaceous sandstone, and conglome- 


rate; sp. gr., 1089. In 100 parts there are— 
y 2 
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Volatile matter. Fixed carbon. Water. Ash, sulphur. 
62°00 37°00 0°60 trace 


Analysis gave the following results :— 
Cc. H. N. oO. Ash. Total. 
79°75 8:12 1°63 10°30 0-20 100-00 
The mineral becomes negatively electric by friction. The streak is 
black, not blackish-brown as in asphalt. B. H. B. 


Crystallography of Bournonite. By H. A. Miers (Min. Mazg., 
6, 59—79 ; Zeit. Kryst. Min., 11, 175—177).—The observations of the 
author are the results of a study of the collection of bournonite in the 
British Museum. He-givesa list of the 50 forms hitherto observed, 
to which he adds 29 new forms, about which there can be no doubt, 


and 21 doubtful forms of which isolated faces have been observed. 
B. H. B. 


Rare Minerals from Hungary. By L. Siricz (Ber., 19, 95— 
105).—Sylvanite from Offenbanya: silvery white, prismatic and 
columnar crystals of sp. gr. 8°0733. Analysis gave— 


Ag. Au. Cu. Fe. Te. Total. 
11°90 25°87 0°10 0°40 62°45 100°72 
The probable formula is 5AgTe, + 6AuTep. 
Krennerite from Nagyag: pale steel-grey, strongly striated, cubical 
and prismatic crystals of sp. gr. 8°3533. Analysis gave— 
Ag. Au. Cu. Fe. Te. Sb. Total. 
5°87 34°77 0°34 0°59 58°60 0°65 100°82 


The probable formula is 3AgTe, + 10AuTe, = Ag, AuT ers. 
Nagydyite from Nagyag: steel-blue, rectangular, tabular crystals of 
sp. gr. 7°4613. Analysis gave— 
Pb. Au. Fe. 8. Te. Sb. Total. 
56°81 751 0°41 10°76 17°72 7°39 100°60 


The probable formula is Pb,AuTe,Sb.S., or 283PbS + 2Au,Te + 
3Sb.Te, + 3TeS,, or LOAu(Sb)S, + 14 PbTe + 14PbS. 

Wolframite from Felsébanya: black, prismatic and tabular crystals 
of sp. gr. 7°4581. Analysis showed— 


WO. FeO. MnO. Total. 
76°14 15°67 8°34 100°15 


The probable formula is MnFe”,W;0,., or MnWO, + 2FeWQ,. 
Wehrlite from Pilsen: tin-white to grey, scaly masses of metallic 
lustre, which are very elastic and of perfect cleavage. The hardness 
of the edges is a little over 2, of the cleavage surface a little under 2. 
T'wo specimens were examined. One had a sp. gr. 8'368, and gave 
on analysis— 
Ag. Bi. Te. Total. 
4°37 59°47 35°47 99°31 
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This agrees very closely with the formula AgBi,Te,. The second 
specimen gave on analysis— 
Bi. Te. 8. Ag. Total. 
70°02 28°52 1°33 traces 99°87 


Deducting the sulphur found as an impurity of bismuth sulphide, 
the probable formula is Bi;Te,. The two specimens of wehrlite are 
thus quite different in composition. 

Nickel-ore from Orawitza: small, grey, crystalline fragments of 
sp. gr. 61977. Analysis gave— 


Residue insoluble in 
HNO, = 3°32. 


S Asn Bi Fe Ni Oo. Quarts. Au 8b. Total. 
17°60 42°88 O11 096 28:24 653 0°49 O18 226 99°64 


Disregarding the insoluble residue, this ore appears to be a 
gersdortite (NiAsS), in which some of the nickel is replaced by cobalt. 
The nearest formula is 3CoAsS + 13NiAsS. 

Grey nickel-ore from Dobsina: dark grey, crystalline masses showing 
hexahedral cleavage. The sp. gr. = 6°514, and analysis gave— 


8. As. Fe. Co. Ni. Total. 
10°93 56°83 1°75 2°14 29°54 101°19 


Deducting iron in the form of FeAs,, the probable formula becomes 
NiS, + 2NiAs:. ; 

Red-nickel from Dobsina: rough masses of light coppery-red colour, 
and sp. gr. 7°5127. Analysis gave— 


8. Bi. Fe. Sb. As. Ni. Total. 
2°30 0°10 0°17 2°03 53°33 42°65 100°58 


It thus appears to be NiAs with a little Sb,S, present as impurity. 
Semseyite from Felsébanya: small, grey tabular crystals of sp. gr. 
5°9518. Analyses gave— 
8. Sb. Pb. Fe. Total. 
19°42 26°90 53°16 0°10 99°58 


This agrees closely with the formula 7PbS + 3Sb,S;. Analyses 
are also given of four zinc blendes. Yellowish-brown translucent 
crystals of sp. gr. 40980 from Kapnik; brownish-red translucent 
crystals of sp. gr. 4°0635 from Nagyag; and yellow, translucent and 
highly lustrous crystals ef sp. gr. 4109 from Schemnitz, are all 
nearly pure ZnS, except that a little of the Zn is replaced by small and 
varying quantities of the isomorphous metals Cd, Mn, and Fe. A 
zinc blende from Rodna was obtained in the form of black, well- 
formed crystals of sp. gr. 4°0016. Its analysis gave— 


Mn. Fe. Cd. Zn. 8. Total. 
0°37 12°19 151 52°1 33°49 99°66 
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so that its composition leads to the probable formula FeS + 4ZnS or 
FeZn,S8s. 

Bournonite from Nagyag: lustrous grey crystals of sp. gr. 5°7659. 
Analysis gave— 


Pb. Cu. Fe. Mn. Zn. Sb. As. 8. Total. 
43°85 12°87 0°51 026 020 1842 3:18 20°22 99°51 


The simplest formula agreeing at all with these results would be 
2PbS,Cu.8,Sb.(As)S;, but the more complex formula— 


18Sb,Pb,Cu,S, + 5As,Pb,Cu,S., 
is probably more correct. L. T. T. 


Crystallised Tiemannite and Metacinnabarite. S. L. Perv- 
FIELD (Amer. J. Sci., 29, 449—454).—1. Tiemannite-—The author has 
examined crystals of a selenide of mercury from Marysvale, S. Utah, 
the same locality which afforded the sulphoselenide of mercury, 
onofrite, described by G. J. Brush (Abstr., 1881, 361). The crystals 
are black, with metallic lustre and black streak; H. 3; sp. gr. 8°188; 
fracture conchoidal, very brittle, and no apparent cleavage. Analysis 
gave the following results :— 

Se. 8. Hg. Cd. Insol. Total. 
29°19 0°37 69°84 0°34 0°06 99°80 


The mineral may consequently be regarded as a simple selenide of 
mercury. The analysis agrees more closely with the theoretical 
requirements than any hitherto published, owing probably to the 
greater purity of the crystallised material. The crystals measure up 
to 3mm. in diameter. They are isometric, tetrahedral, and in ap- 
pearance resemble those of zinc blende. 

2. Metacinnabarite—In the specimens examined, from the Red- 
dington mine, Lake Co., California, the mineral is intimately asso- 
ciated with cinnabar and marcasite. The crystals measure up to 
4 mm. in diameter, and are apparently isometric tetrahedral. The 
habit of the crystal is octahedral with the alternate faces of the plus 
and minus tetrahedron varying in lustre. Sp. gr. 7°81. 

Tiemannite and metacinnabarite are evidently isomorphous ; whilst 
the intermediate chemical compounds to which the name of onofrite 
has been applied, and which are not known in crystals, take an in- 
termediate position between the two in physical relations. 

B. H. B. 


Cerium, Yttrium, and Beryllium Oxides and Ammonium 
Chloride in Diluvial Clays. By J. R. Srronecker (J. pr. Chem. 
[2], 33, 132—140).—The clay beds of Hainstadt, near Seeligenstadt, 
contain from 9°4 to 13°4 per cent. of cerium hydroxide. Beryllium 
oxide (5°38—6°43 per cent.) and small quantities of yttrium, lantha- 
num, and didymium oxides are also present. Ammonium chloride 
was found in the crystalline form in the clay. The methods employed 
for the separation of cerium are given. The oxides of cerium will 
become of technical importance as colours. N. H. M. 
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Hanksite. By W. E. Hippen (Amer. J. Sci., 30, 133—135).— 
Among the Californian minerals exhibited at the New Orleans Exhibi- 
tion, was a small lot of apparently hexagonal crystals, to which had 
been given the name of thenardite. The correctness of this deter- 
mination was doubted, as thenardite crystallises in the orthorhombic 
system. The crystals were found to be normally uniaxial with nega- 
tive double refraction. An analysis gave the following results :— 


SO3. CO. Cl. Na,O. Total. 
45°89 5°42 2°36 46°34 100°01 


This corresponds with the formula 4Na,SO,,Na,CO;,5NaCl. Neglect- 
ing the sodium chloride as non-essential, the formula becomes 
4Na.SO,,Na,CQ3. 

The crystals are striated horizontally. They are usually terminated 
at both ends of the prism, and are very symmetrical, They average 
about 1 cm. in length and thickness, with 0P and ooP as predominat- 
ing planes. The crystals were found with salt, thenardite, and 
tincal, at the works of the San Bernadino Borax Company, California. 
The crystals are transparent to semi-opaque, with a white waxy 
colour. Sp. gr. 2°562. H.3 to 3°5. The mineral is readily soluble in 
water, and effervesces with acids. For this new Californian mineral, 
the author proposes the name of Hanksite, after Prof. H. G. Hanks, 
of California. B. H. B. 


A Large Crystal of Hanksite. By E. S. Dana and S. L. Pen- 
FIELD (Amer. J. Sci., 30, 136—137).—Two years ago, the authors 
examined a large crystal of an anhydrous sulphate related to thenard- 
ite. Feeling reluctant to give a new name to a mineral of which 
only one specimen was in hand, and that from an unknown locality, 
the authors postponed the publication of their results. The same 
mineral has now been rediscovered by W. E. Hidden (see preceding 
Abstr.). 

The specimen examined consisted of a low hexagonal prism, pene- 
trated by several other tabular crystals in varying positions. The 
basal edges were irregularly replaced by pyramidal planes. An 
analysis gave the following results :— 


SO. Na,O. CO. K. Cl. Insol. Ignition. Total. 
4359 40°36 542 233 213 441 +132 100°06 
corresponding approximately with the formula eae 4 3 . 
Gerhardite and Artificial Basic Copper Nitrates. By H. L. 
Wetts and S. L. Penrietp (Amer. J. Sci., 30, 50—57).—Gerhardite 
was identified as a new species by G. J. Brush, who found it among 
a lot of copper minerals from the United Verde Copper Mines, 
Jerome, Arizona. The specimen examined consisted of a small piece 
of pure cuprite, along a crack in which the new mineral and mala- 
chite occur. The hardness of the mineral is 2; sp. gr. 3°426; colour, 
dark green; streak, light green; transparent. The crystals are 
orthorhombic. There are two cleavages, one basal perfect, and a 
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second less perfect parallel to the macropinacoid. The axial ratio 
was found to be a:b:c=092175:1:1:1562. Analyses gave the 
following results :— 


H,0. CuO. N,0;. Total. 
11°49 66°26 [22°25] 100-00 
11°26 66°38 22°76 100°40 


The authors propose for this unique mineral, the only insoluble 
nitrate yet found in nature, the name Gerhardite, from the chemist 
who first determined the composition of the same compound made 
artificially. 

Crystallised artificial basic cupric nitrate is made by heating a 
solution of the normal nitrate with metallic copper in a sealed tube at 
150°, for a day or more. The crystals are of a dark-green colour, 
exactly like that of the mineral, with a very brilliant lustre. Sp. gr. 
3°378. Their form is monoclinic, with a tabular habit; the axial 
ratio being a:b: c = 0°9190: 1: 1:1402; 8 = 85° 27’. The cleavage is 
the same as that of the natural nitrate. The crystals of the natural 
and of the artificial compound are very much alike, making an in- 
teresting case of dimorphism. 

The results of two analyses of the artificial nitrate, 


4Cu0.N,0; + 3H,0, 
were as follows :— 
H,0. CuO. N,O;. Total. 
11°23 66°29 [22°48] 100-00 
11°57 66°22 22°10 99°89 


In conclusion, the results of previous investigators are summarised. 
The basic nitrate, 2(4Cu0,N,0;) + 7H,O, described by Casselmann 
(Zeit. anal. Chem., 1865, 24), is found on re-investigation to be identical 
with the basic nitrates made by other methods. 

It is an interesting fact that the monoclinic mineral fagilite, has 
the formula 3CuO,P,0, + 3H,O, exactly corresponding with that of 
the nitrate. B. H. B. 


Meerschaum. By A. Damour (Zeit. Kryst. Min., 11, 206).—At 
Ablon (Seine-et-Oise) the author found a brown mineral resembling 
menilite, with sp. gr. 2°16 to 2°19. This gave on analysis— 

SiO. MgO. Fe,03. H,0. Total. 
83°08 6°73 1-00 9°20 10001 
By the action of the atmosphere, in a few months, a thick crust was 


formed on the mineral. This consisted of a white, pulverulent mass, 
giving on analysis the following results :— 


SiQ,. MgO. FeO. MnO. H,0. Total. 
61:20 18°70 0°80 0°30 18°60 99°60 


corresponding with the formula MgSi.O, + 2H,0. 
The meerschaum of Asia Minur occurs with a brown mineral of 
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sp. gr. 2°15. For the sake of comparison, this mineral was analysed, 
iving— 
wie Si0,. MgO. H.O. Total. 
86°24 5°56 8°20 100-00 


The porous crust of meerschaum gave— 


Si0,. MgO. H,O.  Al,03 ‘Total. 
52°45 23°25 23°50 0°80 100-00 


This gives the formula Mg,Si,0, + 4H,0. B. H. B. 


Cause of the apparently Perfect Cleavage in American 
Sphene. By G. H. Wittiams (Amer. J. Sci., 29, 486--490).—G. vom 
Rath (Zeit. Kryst. Min., 5, 495) has shown that the very perfect 
parting which exists in some varieties of pyroxene parallel to the 
basal pinacoid, is produced by the interposition of exceedingly thin 
twinning lamella. The author finds that the apparently perfect 
cleavage, so often observed in American sphene, is due to precisely 
the same cause; the cleavage being produced by a polysynthetic 
twinning parallel to the face » (—4P, Dana, —2P, Des Cloizeaux, 


¢P4 Rose). This explanation is of interest as indicating a new 
twinning law for this mineral. It seems probable that the twinning 
lamellee may be produced by pressure. B. H. B. 


Widespread Occurrence of Allanite as an Accessory Con- 
stituent of Rocks. By J. P. Ippincs and W. Cross (Amer. J. Sci., 
30, 108—111).—From its mode of occurrence and association, allan- 
ite must be added to the group of primary accessory rock con- 
stituents, similar to zircon, sphene, and apatite, although much rarer 
than any of these. In one instance it was noticed enclosing zircon, 
in others, sphene, apatite, and magnetite. It has, however, also 
been found in such connection with these minerals as to indicate con- 
temporaneous growth. In some regions, it appears to be uniformly 
distributed through certain types of rocks, for instance, in the 
porphyrites of the Ten Mile district, Colorado. On the other hand, 
near Kureka, Nevada, it seems to be irregularly distributed through a 
considerable range of rock types. In order to show how extensively 
allanite is disseminated in minute quantities through a great variety 
of rocks, the authors note that they have found it microscopically in 
metamorphic rocks, in older crystalline eruptive masses, and in glassy 
lavas, in hornblende gneiss and mica gneiss, in granite, quartz 
porphyry, diorite, porphyrite, andesite, dacite, and rhyolite. 

B. H. B. 

Artificial Crystallised Lead Silicate. By E. S. Dana and S. L. 
Penrietp (Amer. J. Sci., 30, 138—139).—The authors have examined 
a specimen of artificial crystallised lead silicate from the Desloge Lead 
Company, Bonneterre, Missouri. The hexagonal crystals vary in 
length and thickness from 1 to 3 mm., and usually exhibit only the 
planes coP and OP. Rarely, however, the basal edges of the prism are 
rounded, and in a few cases distinct planes were observed. The length 
of the vertical axis is c = 1:032. Two analyses were made; for the 
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first (1) only distinct crystals (sp. gr. 5°92) were taken. The result, 
after deducting 0°44 per cent. of magnetite, is given below. The 
second (IL) was of the crystalline part of the slag. The result is given 
after deducting 0°207 per cent. of magnetite. 


Si0,. PbO. FeO. MnO. CaO. MgO. Na,O. Total. 
I.1717 72°39 0-51 —_— 748 4860560 ©6035 98-46 
Il. 1600 7526 O74 O17 G15 O50 024 99°06 


Both analyses correspond with the formula R,SisO,. The occur. 
rence of this rare compound is especially interesting in connection 
with the discovery of native lead silicates at Langban, Sweden 
(Abstr., 1879, 22, and 1884, 972). B. H. B. 


Analcime from the Phcenix Mine, Lake Superior. By S. L. 
Penrietp (Amer. J. Sci., 30, 112—113).—The crystals occur thickly 
grouped together on calcite and native copper, associated with apo- 
phyllite and milky quartz. They are of all sizes up to 1 cm. in 
diameter ; the small ones being simply tetragonal trisoctahedra. The 
larger ones are of the same form, but with the planes differently 
arranged. Examined in thin section under the microscope, it is seen 
that all the larger crystals have an opaque centre; the outer portion 
seeming to be a secondary growth about au older analcime crystal. 

B. H. B. 

The Scapolite, Chabasite, and Phillipsite Groups. By G. 
RamMetsperG (Zeit. Kryst. Min., 11, 171—172).—The author is of 
opinion that Tschermak’s law does not hold good in the case of the 
scapolites (this vol., p. 30). The terminal members of the series 
assumed hy T'schermak, described by him as meionite and marialite 
silicates, are hypothetical compounds, seeing that true meionite always 
contains Na, and true marialite always contains Ca. Supported by 
the results of a number of analyses, the author shows that the ratio 
R" ; Al, is not, as Tschermak assumes, constant (= 4 : 3), but varies. 
A new analysis of wernerite from Gouverneur is given, the results 
being as follows :— 


Si0..  —Al,O». CaO. NaO. KO. C1. Total. 
52°80 25°07 10°52 8:10 1°53 2°33 100°35 


In conclusion, the author opposes the theories of W. Fresenius, that 
the members of the chabasite-group are a mixture of RA],Si,0, + 
4H,0 and R'#A1,Si,0. + 6H,O, and that the members of the phillips- 
ite, desmine, and harmotome group are mixtures of two terminal 


members. B. H. B. 


Enlargements of Hornblende Fragments. By C. R. Van Hist 
(Amer. J. Sci., 30, 231—235).—The enlargement of grains of quart 
as first described by Sorby (Proc. Geol. Soc., 1880, 62), has since been 
shown to explain the consolidation of quartzose sandstones to quattz- 
ites. This enlargement consists in the deposition of silica about 
rolled grains of quartz, the new silica being optically continuous with 
the old grains. The secondary growth of rolled grains of felspar ” 
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felspathic sandstones in a corresponding manner was also previously 
noted by the author. He now describes some unmistakable enlarge- 
ments of hornblende fragments in some peculiar conglomerates from 
the north-eastern part of Minnesota. B. H. B. 


Phillipsite from Brazil. By H. Gorcerx (Zeit. Kryst. Min., 11, 
203).—Hitherto apophyllite was the only zeolite found in Brazil. 
Recently at Abaété, in Minas-Geraés, crystals of a zeolite have been 
found in cavities in an amygdaloid. The mineral was found on 
analysis to have the composition of phillipsite (sp. gr. 2°15); the 
analytical results being as follows :— 


SiO. Al,03. Fes03. CaO. MgO. K,O. Na.O. H,O. Total. 
I. 47°5 20°6 11 7°6 371 44 0°8 15°0 100°1 
II. 46°9 21°5 2°4 70 «6.230646 1°6 150 1013 

B. H. B. 


New Locality for Zoisite. By W. H. Bert (Min. Mag., 6, 109— 
110; Zeit. Kryst. Min., 11, 179).—The author found the mineral, 
which Heddle determined to be zoisite, at Loch Garve, Ross-shire. 
Analysis gave— 


SiO,  AlO;. “FeO; CaO. MgO. K,O. CuO. Total. 
43°00 27°73 2°47 24°16 1°40 0°87 trace 99°63 
B. H. B. 


Staurotide. By Cotormano (Bull. Soc. Chim., 44, 427—429).— 
The author proposes the formula 5Si0,,6A1,03,2Fe0,H,O for stauro- 
tide, based on the following figures from the analyses of a carefully 
prepared sample of the mineral :— 


FeO. F.03. Al,03. Si0,. HO. Total. 
9°13 6°83 54°20 27°38 1°43 98°97 


He considers that the ferric oxide found is due to the action of the 
air on the original mineral. A. P. 


Occurrence of Fayalite in the Lithophyses of Obsidian and 
Rhyolite in the Yellowstone National Park. By J. P. Ippixes 
(Amer. J. Sci., 30, 58—60).—The obsidian, near Beaver Lake, is rich 
in spherulites, especially of the more or less hollow forms called 
lithophyses by v. Richtofen. The walls of the cavities in these litho- 
physes are usually coated with quartz and tridymite. Scattered 
among them are small, opaque, black crystals, 2 mm. long. Aualysis 
gave the following results :— 


Si0,,  Al,O;. Fe,O3;. FeO. MgO. CaO. Ignition. Insol. Total. 
25°61 trace 1492 51:75 166 none none 7:02 100-96 


_ Considering the F,O; as the opaque coating of alteration, and the 
msoluble silica as the adhering quartz, the composition of the un- 
altered material will be— 
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SiO,. FeO. MgO. Total. 
32°41 65°49 2°10 100-00 
which is essentially the composition of fayalite. 

Perfectly unaltered crystals were subsequently found in small 
lithophyses in compact obsidian, near the Lake of the Woods. The 
crystals from both localities are tabular in form, with orthorhombic 
symmetry ; the axial ratio being a: b: c = 0°4584:1:0°5791. The 
plane of the optical axes is parallel to the base; one of the bisectrices 
being normal to the macropinacoid. 

Similar crystals of fayalite are found in the lithophyses in rhyolite 
from several localities in the Yellowstone National Park. Well. 
developed natural crystals of fayalite have never been found before, 
although they frequently occur as furnace-products and iron slags. 

B. H. B. 

Manganese Silicates. By A. Des Cromeaux (Zeit. Kryst. Min., 
11, 207—208).—Krenner has found that the specimens of Breithaupt’s 
manganocalcite, in Vienna and Budapest, are rhombohedral. The 
author was therefore induced to examine the specimen in the Freiberg 
Museum. This he finds to be asymmetric, and quite unlike mangano- 
calcite, having in fact the following composition :— 


Si0,. MnO. Fe,0;. (CaCO; 4H,0. Total. 
43°07 34°73 115 14°59 6°53 100-07 


In conclusion, the author gives a description of the optical proper- 
ties of the following other manganese silicates :—Bustamite, from 
Mexico and from Longban, and pajsbergite, from Pajsberg in Sweden. 

B. H. B. 

Chemical Composition of the Cobalt and Nickel Ores of 
New Caledonia. By T. B. Reapman (Proc. Roy. Soc. Edin., 19, 
65—72).—The surface deposits of cobalt ore are found in the midst of 
certain aluminous ferruginous masses at low altitudes and not far 
from the sea; they contain veins of chrome ore. The oxide of cobalt 
generally forms 3—5 per cent. of the ore mixed with 1} per cent. of 
nickel oxide; the silver and chrome vary considerably, 30—1'81 per 
cent. 

The nickel ores which are free from cobalt, exist as double silicate 


with magnesium, the metal being present to the amount of 10 per 
cent. E. W. P. 


Meteoric Iron from Trinity Co., California. By C. U. 
Sneparp (Amer. J. Sci., 29, 469).—The meteorite described was 
procured ten years ago at Canyon City, in Trinity Co. The first 
portions detached consisted of limonite containing minute particles of 
nickeliferous iron. The thickness of the crust affording the limonite 
was a tenth of an inch; the meteorite consequently must have orig! 
nated in a very ancient fall. The sp. gr. of the limonite is 3°81 to 44. 
In the nearly unaltered interior the coarsely grained crystallisation 
was apparent, affording cleavable octahedral crystals similar to what 
are found in the Putnam iron. The sp. gr. was 7:1. The fact that the 
sp. gr. is less than the average of meteoric irons is due to the slight 
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adhesions of hydrated ferric oxide. To the same reason is due the 
loss in the following analysis :— 


Fe. Ni. Co. P. Total. 
88°810 7°278 0-172 0°120 96°380 


No sulphur was present. The weight of the mass is 19 lbs. Its 
shape is oval, with numerous elongated depressions. B. H. B. 


Meteoric Iron from Glorieta Mountain, New Mexico. By 
G. F. Kunz (Amer. J. Sci., 30, 235—238).—The meteorite described 
was found in May, 1884, on Glorieta Mountain, near Canoncito, 
Sante Fé Co. The weight of the mass is 317 lbs. It is in three 
fragments. The iron is one of the holosiderites of Daubrée, and 
comes under the general group of caillite of Meunier. It resembles 
the irons of Augusta Co., Virginia, Whitfield Co., Georgia, and 
Washington Co., Wisconsin. An analysis of a compact piece of the 
iron gave the following results :— 


Fe. Ni. Co. ie Total. 
87°93 11°15 0°33 0°36 99°77 


The investigation is incomplete; facts regarding the included 
minerals will be published in a subsequent paper. B. H. B. 


The Grand Rapids Meteorite. By R. B. Riccs (Amer. J. Sci., 
80, 312).—I. R. Eastman recently described (Abstr., 1885, 494) a 
meteorite found in Grand Rapids, Michigan. A preliminary analysis 
was made at the time. A more complete analysis gives the following 
results :— 


Fe. Ni. Cu. Mg. A 8. C (combined). Graphite. Total. 
8871 10°69 0-07 0-02 026 0-03 0°06 0:07 99°91 


The meteorite is a mass of great apparent homogeneity, weighing 
originally about 50 kilos. B. H. B 


Meteorite of Fomatlan, Jalisco, Mexico. By C. U. SHeparp 
(Amer. J. Sci., 30, 105—108).—The striking peculiarity of this 
meteorite, which fell about the end of the year 1883, near the coast in 
the State of Jalisco, is the prevalence everywhere of octahedral crys- 
tals of nickeliferous iron. The mineralogical constitution of the 
meteorite is approximately as follows :— 


Chrysolite 
Chladnite (?) 
Nickeliferous iron 
Troilite 
Chromite.... } 


Ferric oxide. . 


The sp. gr. of the two fragments examined was 3°47 to 3°48. 
B. H. B. 
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Thermo-mineral Waters of Hammam el Lif, Tunis. By A. 
Bartiué (J. Pharm. [5], 13, 14—17).—There are two springs situated 
on the south coast of the Gulf of Tunis, lat. 36° 44’ N., long. 8° 1’ EF. 
from Paris, about 800 metres from the sea. The Hammam el Bey 
spring (I) has a temperature of 47°, and a density of 1:0116 at 13°; 
that of Hammam el Arian (II) has a temperature of 48°. The 
composition of the two waters was found to be as follows, in grams 
per litre :— 


NaCl. CaCl CaSO, MgSO,  MgCO; SiO, 
I. 88417 1:3118 14509 0°1053 03444 0°065 
IT. 10°1505 153389 15963 01853 03916 0-071 


I. Fe. Ai,O; HNO. Solid residue 
\ 4 Total. dried at 180°. 


L traces 12/0191 12°655 
Il. traces 13-9288 14°431 


J. T. 


Chemistry of Sea Water. By A. Hamserc (J. pr. Chem. [2], 33, 
140—150).—Waters collected during Nordenskiéld’s expedition to 
Greenland (1883) at different latitudes and depths, contained varying 
amounts of salts in solution; but the product obtained by multiplying 
the percentage of sulphuric anhydride by 100, and dividing by the 
percentage of chlorine, gave almost constant numbers, 11°52 to 11°45. 
Waters collected in warmer regions at all depths, and below the sur- 
face in cold regions, were found to contain a very slightly lower pro- 
portion of sulphates than waters collected at the surface among the 
ice. This is accounted for by the fact that ice in its formation takes 
up more chlorides in proportion to sulphates, thus leaving a larger 
proportion of sulphates in the surrounding water. N. H. M. 


Salinity of the Waters of the Firth of Forth. By H. R. Mu 
(Proc. Roy. Soc. Edin., 119, 29—64).—This paper is a record of six 
months’ observation of the waters of the Firth of Forth during 1884, 
and contains a full description of the methods of collection and of 
analysis, together with full details of results obtained. E. W. P. 


Organic Chemistry. 


Method of Determining the Purity of Volatile Liquids. By 
E. Ductaux (Compt. rend., 101, 1501—1502).—Whena known volume 
of a solution of an alcohol or a volatile fatty acid is distilled and equal 
fractions are collected, the quantity of alcohol or acid contained in 
each fraction increases or decreases according to a regular law which 
is characteristic of the particular substance. The less the volatility 
of the pure substance, the greater is its volatility in an aqueous solu- 
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tion. If two or more of these compounds are mixed in the solution, 
each behaves as if it alone were present, and the nature and approxi- 
mate proportions of the mixed substances can be deduced from the 
progress of the numbers representing the composition of the mixture 
which passes over in the different fractions. 

Al or 2 per cent. solution of the liquid is divided into two equal 
parts by distillation, and each half is subjected to fractionation. If 
the liquid is pure, both portions should behave in precisely the same 
manner, but if the liquid is a mixture, the first distillation will pro- 
duce an unequal distribution of the components, and when the two 
portions are fractionated they will show differences depending on the 
nature and proportions of the mixed substances. 

The author has applied this method to the examination of ordinary 
samples of the fatty acids. Commercial acetic and formic acids are 
frequently perfectly pure, propionic acid is somewhat less pure, whilst 
butyric, valeric, and caproic acids are generally contaminated with 
higher or lower homologues. The author gives a series of numbers 
representing the quantities of the different fatty acids which pass 
over in successive fractions of their pure solutions. C. H. B. 


Reduction of Chloropicrin and Dinitrochloromethane. By 
F. Rascuie (Ber., 18, 3326—3328).—Stannous chloride acts on 
chloropicrin with formation of cyanogen chloride and hydrogen 
chloride. 

Dinitrochloromethane is prepared by adding 400 c.c. of fuming nitric 
acid to 200 grams of crude naphthalene tetrachloride, contained in a 
large retort connected with a well-cooled receiver ; when the reaction, 
which is very violent, ceases, the whole is heated until it begins to 
froth. The distillate is then diluted with an equal volume of water 
and steam distilled. The yield is 4 per cent. of the weight of naph- 
thalene tetrachloride. When reduced with stannous chloride, it yields 
hydroxylamine and ammonium chloride. N. H. M. 


Polymeric Trichloracetonitrile. By A. Weppice (J. pr. Chem. 
[2], 33, 76—90).—Polymeric trichloracetonitrile, C;N;(CCl,)3, has 
already been obtained (Abstr., 1884, 35) by acting on ethyl para- 
cyanocarbonate with phosphoric chloride. It is best prepared by 
saturating the ordinary nitrile in portions of 70—80 grams with dry 
hydrogen chloride, and exposing it to light in sealed tubes as much as 
possible. The change takes place very slowly, not at all in absence of 
light, and is not influenced to any extent by heating. The polymeride 
gradually separates, and is purified by crystallisation from alcohol. 
It forms long, colourless, transparent prisms, which melt at 96°, and 
1s readily soluble in alcohol, benzene, ether, chloroform, &c. Water 
at 150—170° does not act on it. It is partly decomposed by hydro- 
chloric acid at 200°. Warm aqueous or cold alcoholic potash converts 
it into chloroform and cyanuric acid. It is therefore a derivative of 
trimolecular hydrocyanic acid, and may be described as perchloro- 
trimethyleyanidine (comp. Pinner, Ber., 18, 760). 

_Amidodiperchloromethylcyanidine, NH,°C;N;(CCl;)2, is prepared by 
dissolving paratrichloracetonitrile in alcoholic ammonia, evaporating, 


ABSTRACTS OF CHEMICAL PAPERS. 


and washing the residue with water to remove ammonium chloride, 
It forms colourless, transparent, flat prisms, melting at 165—166°, 
readily soluble in alcohol, ether, and benzene, sparingly in water. 
When boiled with aqueous potash, it is decomposed into chloroform 
and a pulverulent substance, probably ammelide. 

Diamidoperchloromethylcyanidine, C;NNH,).°CCl;, is obtained by 
heating the nitrile with alcoholic ammonia at 105—110°. The pro- 
duct is freed from alcohol, treated with water and crystallised from 
alcohol, from which it separates in long, transparent, lustrous, double 
pyramids, with alcohol of crystallisation, which they lose on exposure 
to air, becoming opaque; it also crystallises from alcohol in lustrous 
hexagonal prisms without alcohol of crystallisation. It melts at 
235—236°, and dissolves readily in hot alcohol, sparingly in ether and 
benzene. The hydrochloride (with 2 mols. H,O) forms large, lustrous 
plates; it loses hydrochloric acid at 100°. When an excess of 
ammonia is added toa solution of the hydrochloride, chloroform is 
formed, and a compound, C;N,(NH:).°OH, separates as a white, lus- 
trous, crystalline powder. The platinochloride forms long, yellow 
prisms. The compound can be obtained directly from the polymeric 
nitrile, by heating it with aqueous ammonia at 120° for 6—8 hours. 
The author has not yet determined whether it is identical or isomeric 
with ammeline, from which it differs only in crystalline form. 

Methylamidodiperehlorocyanidine, C3N;(CCl3)2*NH Me, is obtained by 
evaperating the nitrile with an alcoholic solution of methylamine. It 
forms small, colourless crystals melting at 115—117°, readily soluble 
in alcohol and hot benzene. It has no basic properties. The di- 
methyldiamide, CCl,C;N;.NHMe)., is obtained by heating the nitrile 
with alcoholic methylamine at 110°, and forms small, white crystals 
melting at 206—207°. It is soluble in alcohol and benzene. Am- 
monia decomposes the hydrochloride in aqueous solution with forma- 
tion of chloroform. 

Amidomethylamidoperchloromethylcyanidine, NH»*C;N;(NHMe):CCI,, 
is formed when the monamide, NH,°C;N{CCl:)., is heated with alco- 
holic methylamine at 110°. It forms small, colourless crystals which 
melt at 153—155°. It is soluble in alcohol and benzene and forms 
salts with acids. 

When paratrichloracetonitrile is heated at 120° with aqueous 
methylamine, dimethylamidoperchloromethyleyanidine and a con- 
pound identical with that obtained by Hofmann, by the action of 
methylamine on cyanuric chloride (this vol., p. 38) are formed. 

N. H. M. 

Cyanuric Acid, Di- and Tri-thiocyanuric Acids. By P. 
Kuasoxn (J. pr. Chem. [2], 33, 116—132).—Trithiocyanuric acid 
(Abstr., 1885, 1194) is prepared by gently warming a concentrated 
aqueous solution of potassium hydrogen sulphide (4 mols.) with 
cyanuric chloride (1 mol.). The acid does not melt when heated, but 
volatilises at a dull red heat without carbonising. When heated at 
360° it yields melene, CSHgNy. This forms a grey powder. Potassium 
trithiocyanurate, C;N,;S,K,; + 3H,O, and several other metallic salts 
were prepared. The ethyl salt forms large, colourless plates, without 
odour, melting at 27°, readily soluble in ether, &c.; it bvils at about 
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350°. The amyl salt is a thick oil; the phenyl salt crystallises in 
splendid lustrous prisms melting at 97°: the paratolyl salt melts at 
114°. 

Iodine acts on tricyanuric acid dissolved in ammonium carbonate 
with formation of cyanuric bisulphide, (C3N3).S.. This is decomposed 
by hydrochloric acid into cyanuric acid, sulphur, and hydrogen sul- 

hide. 
. Cyanuric trithioglycollic acid, Cs5N;(SCH,COOH));, is obtained by 
heating ethyl sulphocyanacetate, or by the action of the tertiary 
potassium trithiocyanate on potassium chloracetate. When boiled 
with hydrochloric acid, it is decomposed into cyanuric and glycollic 
acids. 

Dithiocyanuric acid, OH-C;N;(SH), + H,O, is best obtained by 
evaporating an alcoholic solution of potassium thiocyanate at 30—40°. 
The viscous, brownish-yellow mass so formed is treated with strong 
ammonia, filtered, and barium chloride added to the filtrate. It is 
soluble in boiling water and in alkalis. Concentrated hydrochloric 
acid at 100° decomposes it into cyanuric acid and hydrogen sulphide. 
Salts are described. 

Hydroxycyanuric bisulphide, OH’C;N; : S, : C;N;°OH, is obtained by 
treating a cold dilute solution of dithiocyanuric acid with iodine solu- 
tion. It forms microscopic, well-formed, white, .lustrous octahedra. 
Boiling water decomposes it into sulphur, hydrogen sulphide, and 
cyanuric acid. 

The anthor discusses the various formule ascribed to cyanuric acid 
and to dicyandiamide, and considers that the constitutional formula 


NHC<y> C-NH, would account for all the reactions of the latter 


compound (compare Rathke, this vol., p. 217). 

Normal methyl cyanurate was prepared by the action of sodium 
methoxide on cyanuric chloride, and is identical with that prepared by 
polymerization. Ethyl cyanurate was prepared in the same way; it 
melts at 29°, and boils at 275° (compare Ponomareff, Abstr., 1882, 
937). It is also formed, together with the iso-compound, from silver 
cyanurate and ethyl iodide. Amyl cyanurate was obtained from 
cyanuric chloride and sodium amyl oxide, and forms a colourless 
oil, without odour, boiling at 360° with little decomposition ; it is 
therefore not identical with Hofmann’s compound, which boils at 200°. 
Phenyl cyanurate was prepared in a similar manner, and is identical 
with the compound obtained by polymerization. N. H. M. 


Rhodanic Acid. By J. Ginssure and S. Bonpzynsai (Ber., 19, 
113—124).—Continuing the work of Nencki and Bourquin (Abstr., 
1885, 40), the authors have further investigated the non-nitrogenous 
acid formed by the action of alkalis on rhodanic acid, and also the 
condensation-products of rhodanic acid with benzaldehyde (loc. 
cit.). 

The non-nitrogenous acid crystallises in scales, easily soluble in 
water, alcohol, and ether, and sparingly so in boiling benzene. It 
forms a crystalline potassium salt, C,H,K,0,8, + 13H,O, and a white 
silver salt, C§H;AgO,S.. This glycollic acid bisulphide undoubtedly 
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has the formula COOH-CH,’S:S‘CH,,;COOH. When heated with tin 
and hydrochloric acid, it yields thioglycollic acid, SH-CH,-COOH ; 
this is very readily reoxidised, even a solution of its potassium 
salt being converted into the bisulphide-glycollate, when heated in 
contact with the air. By acting on the rhodanic acid with baryta 
(barium thioglycollate is insoluble), instead of potash, thioglycollic 
acid is obtained in place of glycollic acid bisulphide. The latter is 
therefore a secondary product formed during the evaporation of the 
alkaline solution. Ferric chloride very rapidly converts thioglycollic 
acid into the bisulphide acid, and this reaction may be used for the 
quantitative determination of thioglycollic acid. The decomposition 
of rhodanic acid, therefore, takes place according to the equation 
SH-CH,CO-S‘CN + H,O = SH-CH,COOH + HSCN. If baryta 
is employed, this reaction gives an easy means of obtaining pure 
thiogly collie acid. 

Benzylidene-rhodanic acid was heated with excess of concentrated 
sulphuric acid at 110°, until a test quantity gave scarcely any preci- 
pitate on dilution with water. A syrupy acid was thus obtained, 
which gradually deposited large, flexible needles. It is so excessively 
soluble in alcohol and water, that it could not be obtained pure in the 
free state. Crystalline sodium, potassium, and ammonium salts were 
obtained, having the formula R-C,H,NS,O;. The acid has one of the 
three following formule: 


OH-CPh : C(SO;H)-CO-S:CN, 
OH-C,H,CH : C(SO;H)-CO-S-CN, or SO,;H-C,H,-CH : C(OH)CO-S:CN. 


The authors are inclined to think the third the most probable. When 
the sodium salt of this acid is boiled with nitric acid (of sp. gr. 
1:22) two mononitro-derivatives, C,,H;NS,0;Na‘NO:, are obtained. 
One crystallises with 1 mol. H,O in snow-white needles, easily 
soluble in alcohol, sparingly in water, and decomposes at 100—105°; 
the other forms anhydrous, pale-yellow needles, more easily soluble in 
water, but less so in alcohol, and remains unchanged at 110—115°. 
When heated with baryta, benzylidene-rhodanic acid yields thiocyanic 
acid, and hydrothiocinnamic acid, CHPh : C(SH)-COOH, a pale- 
yellow substance, melting at 119°, and easily soluble in alcohol, ether, 
benzene, and carbon bisulphide ; almost insoluble in water. An alco- 
holic solution is converted by iodine into a substance crystallising 1n 
long, yellow needles melting at 179°. It probably has the formula 
CHPh : C(COOEt)-S-S-C(COOEt) : CHPh. 

The authors are examining the action of hydrobromic acid on hydro- 
thiocinnamic acid, in the hopes of obtaining a substituted cystein. 


L. T. T. 


Homologue of Rhodanic Acid. By J. Bertinersiav (Ber., 19, 
124—126).—By heating a-chloropropionic acid with a concentrated 
solution of ammonium thiocyanate, the author obtained a methyl- 
rhodanic acid, SH-CHMe-CO-S-CN, crystallising from boiling water 
in long pale-yellow needles, melting at 123°. The author is studying 
the products of hydrolysis. He is also investigating the condensation- 
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product of methylal with rhodanic acid, with the view of synthesising 
eystein. L. T. T. 


Products of the Slow Combustion of Ethyl Ether. By L. 
Leaer (Ber., 18, 3343—3351; compare Abstr., 1881, 576).—When 
ether is slowly burned by means of slightly glowing platinum foil, 
hexahydroxymethylene perowide, (CH,0O),0; + 3H,0 (to which the 
formula C,;H;,;0. was previously ascribed), is formed. Ammonia acts 
on it with evolution of oxygen and formation of ammonium formate, 
hexamethylenamine and hexrahydroxymethylenediamine, (CH,O).N2. 
The latter erystallises partly in cubes. When slightly heated, it gives 
off am odour of cheese; when strongly heated, it detonates with 
formation of hydrocyanic acid. It is sparingly soluble in water, 
alcohol, and ether; dilute acids dissolve it with formation of hexa- 
hydroxymethylene peroxide. On further heating the acid solution, 
formic acid, aldehyde, and an ammonium salt of the acid employed, 
are obtained. 

When hexahydroxymethylene peroxide is treated with soda solu- 
tion it is decomposed into aldehyde, formic acid, and hydrogen. When 
1 gram of the substance was distilled with dilute sulphuric acid, 
021 gram aldehyde and 0°598 gram formic acid were obtained. 

A very delicate test for hexamethylenediamine eonsists in adding 
bromine-water, which precipitates an orange-yellow substance ; this, 
when exposed to air, loses bromine, and there remains a sulphur- 
coloured compound, (CH,).N,Br., crystallising in prisms. 

N. H. M. 


Preparation of Amyl Nitrite. By J. Wittiams and M. H. 
Suita (Pharm. J. Prans. [3], 16, 499—501).—The gases evolved by the 
action of various strengths of nitric acid on arsenious anhydride were 
passed into amy] alcohol (kept cool) until the alcohol became brownish- 
green in colour. The quantity of absorbable gas produced, and the 
energy of the absorption decreased with the strength of the acid 
employed ; on the other hand, the percentage of the product distilling 
below 100° increased under the same circumstances; and as amyl 
nitrite boils somewhere about 95—96°, this fact is important. For 
example, nitric acid of 1°500 sp. gr. produced a gas almost entirely, 
and very energetically, absorbed, but only 42 per cent. of the liquid 
produced distilled below 100°; whilst with acid of 1°300 sp. gr. only a 
very small percentage of the gas produced was absorbed, but 93 per 
cent. of the product distilled below 100°. Intermediate strengths are 
intermediate in their activity, acid of sp. gr. 1°350—1°360 being the 
best for the purpose. When the gases from the action of nitric acid 
on copper and from 1°520 nitric acid on arsenious anhydride are mixed, 
the former in large excess, and passed into amy] alcohol, as in the other 
experiments, much gas is absorbed, and the liquid produced contains 
9) per cent. distilling below 100°. D. A. L. 


Oxidation of Glycerolin Alkaline Solution: Preparation of 
Pure Glyceric Acid. By E. Bornstein (Ber., 18, 3357—3358).— 
When mercuric oxide and barium hydroxide are added to a strong 
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boiling aqueous solution of glycerol, as long as any action takes 
place, the product filtered, evaporated and the barium salt thus 
obtained decomposed by sulphuric acid, a solution of almost pure 
glyceric acid is obtained. The yield is 45 per cent. of the weight of 
glycerol employed. N. H. M. 


Oxidation of Levulose. By E. Bornstein and A. Herzrerp 
(Ber., 18, 3353—3357).—When an aqueous solution of levulose is 
heated at 100° with mercuric oxide and a small quantity of baryta, 
formie and glycollic acids and normal trihydroxybutyric acid, CyH,0,, 
are formed. The latter compound forms a thick syrup. When 
reduced it yields a lactone. The calcium salt (with 4 mols. H,O) and 
barium salt were prepared. These results make it probable that 


levulose has the constitution QH-CH,°CO:[CH(OH) },;;CH,OH (com- 
pare this vol., p. 220). N. H. M. 


Action of Bromine and Water on Levulose. By M. Hénic 
(Ber., 19, 171—172).—Béornstein and Herzfeld have found the main 
product of the oxidation of levulose with mercuric oxide to be tri- 
hydroxybutyric acid (preceding Abstract). The author had inde- 
pendently arrived at a similar result, using aqueous bromine as the 
oxidising agent. A. J. G. 


Preparation of Galactose. By E. Bourquetor (J. Pharm. [5], 
13, 51—54). — Stoppered flasks of 600 c.c. capacity are charged with 
100 grams of milk-sugar, 9 grams of sulphuric acid, and water 
to make up 600 c.c. The stoppers were wired in, and the flasks 
are heated at 105° in a calcium chloride bath for one hour, and then 
cooled. After neutralising with barium carbonate and filtering, the 
solution is evaporated until the liquid corresponding with 500 grams of 
milk-sugar weighs 640 grams. The syrup is set aside to crystallise, and 
this is completed in 4—5 days if a little galactose previously prepared 
be added to it. A little alevhol at 80° is then added and the crystals 
are drained. This treatment is repeated, when a very white product is 
obtained. From 500 grams of milk-sugar, 120 to 135 grams of galactose 
dried at 108° are obtained. 250 grams of the crystals are heated 
with 180 c.e. boiling water and 1 litre of alcohol at 90°, in a reflux 
apparatus for 20 minutes. All the crystals dissolve; after filtering, 
the crystals soon begin to appear again, and in 24 hours about 
150 grams are obtained. These crystals have the form of hexagonal 
plates. After drying at 100°, they fuse at 163—164°, and after repeated 
crystallisation, show a rotatory power of [a}p = 80° 74’ at 19°. 
J. T. 

Decolorisation of Iodide of Starch by Heating. By C. 
Tomuinson (Phil. Mag. [5], 20, 168—171).—After alluding to the 
many but discrepant observations on the decolorisation of the so- 
called iodide of starch on heating, and the return of the colour on 
cooling, the author describes experiments made with different 
samples of starch from maize, rice, sago, and potato. It was found 
that the blue colour in all cases disappeared at the temperature of 
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boiling water, although the actual temperature of decolorisation varied 
according to the nature of the starch. The colour was not in any 
case reproduced on cooling, provided that the boiling be carried on 
for a sufficiently long time, a process protected by the greater solvent 
power of the liquid for iodine with increase of temperature (compare 
Brukner, Abstr., 1884, 575). Owing to the formation of a minute 
quantity of hydriodic acid, the blue colour can be restored on the 
addition of chlorine to the cooled liquid. V. H. V. 


Glucosamine. By F. Tiemann (Ber., 19, 49—53; compare 
Abstr., 1884, 724).—When glucosamine hydrochloride in aqueous 
solution is treated with phenylhydrazine, it yields phenylglucosazone, 
a substance obtained by E. Fischer by the action of phenylhydrazine 
on dextrose or levulose (Abstr., 1885, 53). 

Glucosamine hydrobromide, C,H,;NO;,HBr, is readily obtained by 
the action of concentrated hydrobromic acid on chitin ; it crystallises 
in large, white, seemingly monosymmetric prisms, dissolves readily in 
water, sparingly in alcohol, and is insoluble in ether. Chitin is also 
dissolved by hydriodic acid, but on evaporation the solution is decom- 
posed with separation of iodine. 

Landoldt has made determinations of the rotatory power of aqueous 
solutions of glucosamine hydrochloride, and confirms Ledderhose’s 
statement that the rotatory power increases with the concentration ; 
thus a 5°16 per cent. solution gives [a]p = +74°64, whilst a 2°6 per 


cent. solution gives only [a|p = 70°61. A. J. G. 


Specific Rotatory Power and Crystalline Form of Glucos- 
amine Hydrobromide. By F. Tiemann (Ber. 19, 155—157).— 
Glucosamine hydrobromide (preceding Abstract) shows a specific 
rotatory power increasing with the increase of dilution of the solu- 
tion. Thus for a 22°555 per cent. solution [a]p = 59°37; 12°505 per 
cent. solution [a]p = 59°63; and for a 5°312 per cent. solution [a]p 
= 60°23. This may be expressed by the general formula [a]p = 
55°21 + 0°053053g, where gq = the percentage of water in the solu- 
tion. 

It crystallises in the monosymmetric system : 


a:b:¢ = 1:5889:1:0°7786; B = 85° 30’. 


Observed faces coPco, +Poo, +3PRco, coP2, —P, +P. It is isomor- 
phous with the hydrochloride. A. J. G. 


Alkylene Diamines. By A. T. Mason (Ber., 19, 112—113).— 
By mixing together ethylenediamine and phenanthraquinone in warm 
acetic solution, the author has obtained a substance, C,.H;.N:, crys- 
tallising from boiling alcohol in pale-yellow needles, melting at 180°5°, 
and distilling at a higher temperature without decomposition. The 

C,H,C : N-CH, 
constitution of this substance is most probably | | iis 
C.HyC : N-CH, 

Ethylenediamine reacts in similar manner with benzil, benzo- 
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quinone, sodium dioxytartrate, &c. These reactions and similar ones 
with diethylenediamine are now being studied. Oe Ae 


Guanidine Thiocyanate. By R. Enaet (Bull. Soc. Chim., 44, 
424).—Guanidide thiocyanate is not deliquescent as is usually stated, 
but is unctuous to the touch and very soluble in water, its solubility 
increasing rapidly with the temperature; 100 parts of water dissolve 
73 parts of the salt at 0° and 134°9 parts at 15°; it is soluble to any 
extent in boiling water, the boiling point of the solution being con. 
siderably above 120°, which is the melting point of the salt. By 
saturating water at 30°5° with the salt, the temperature is reduced 
to 4°, and the temperature of water at 15°5° is reduced to 3°. 

A. P. 


Derivatives of Formaldehyde. By C. Wetuincton and B. 
Totiens (Ber., 18, 3298—3311).—The formaldehyde was prepared 
as already described (Abstr., 1882, 1277). Anhydroformaldehyde- 
phenylhydrazine, C\sHigN,, is obtained by adding 1°54 grams of phenyl. 
hydrazine to 736 c.c. of 1:2 per cent. crude formaldehyde. After 
some time crystals separate, In eight hours the solution is filtered, 
and the crystals dried over sulphuric acid. The solution may be 
treated several times with phenylhydrazine until no more crystals 
separate. It crystallises from alcohol and toluene (mixed) in rhombic 
plates, melting at 183—184°. It is analogous to hexamethylenamine 
(Abstr., 1884, 988). 

Anhydroformaldehydeparatoluidine, (C;H,;NCH:),, is formed by 
acting on formaldehyde with toluidine. Two substances were ob- 
tained having the same composition ; the one is readily soluble in 
toluene and melts at 122°, the other is sparingly soluble. Its melting 
point varied from 205° to 238°. When heated with dilute sulphuric 
acid, both compounds give off the odour of formaldehyde. 

Anhydroformaldehydeorthotoluidine, (C;H,;NCH,),, is obtained by 
the action of formaldehyde on orthotoluidine; it forms an almost 
colourless oil, which gradually becomes brown and syrupy. 

When anhydroformaldehydeaniline (loc. cit.) is crystallised from a 
mixture of toluene and alcohol, a sparingly soluble substance mflting 
at about 172° remains undissolved; whilst the solution yields white 
needles, having the same melting point (138°) as before. It is identical 
with Pratesi’s dimethylenediphenyldiamine (Abstr., 1885, 782). 
a. and #-Naphthylamine and xylidine also yield compounds with 
formaldehyde. N. H. M. 


Iodaldehyde. By P. Cuaurarp (Compt. rend., 102, 118—120).— 
50 grams of iodine, 20 grams of crystallised iodic acid, and L50 c.c. 
of a 30 per cent. aqueous solution of aldehyde are mixed and allowed 
to remain in a closed flask until the iodine is completely dissolved. 
About 500 c.c. of water is then added, and the iodaldehyde separates 
in a heavy, oily layer. The reaction is complete in three or four days 
at the ordinary temperature, or in a few hours if the mixture is 
gently heated. If pure aldehyde is used, there is considerable deve- 
lopment of heat, and resinous products, which probably contain 
polymerides, are formed. 
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The crnde product is dissolved in ether, agitated with pure mer- 
cury to remove excess of iodine, and dried in a vacuum over sulphuric 
acid. 

lodaldehyde is a colourless, limpid, oily liquid, which blackens 
rapidly when exposed to light, and does not solidify at —20°; sp. gr. at 
20° = 2°14. It is non-inflammable and volatile, but decomposes at 
80°, and cannot be distilled without decomposition, even under a 
pressure of 20mm. The solutions may, however, be heated to a high 
temperature without undergoing alteration. lodaldehyde is soluble 
in all proportions in alcohol, ether, benzene, chloroform, and carbon 
bisulphide. It is also soluble to a certain extent in cold water, by 
which it is not decomposed. 

Potash and soda rapidly convert iodaldehyde into iodoform. 
Sodium hydrogen sulphite combines with it with development of heat, 
forming a crystalline compound. Aqueous ammonia at the ordinary 
temperature produces different oxaldines, according to the relative 
proportions, oxytrialdine and oxypentaldine being the most easily 
obtained. The latter is also easily prepared by the action of iodine 
and iodic acid on aldehyde-ammonia at the ordinary temperature. 
The action of dry ammonia gas on an alcoholic or ethereal solution of 
iodaldehyde has not yet been fully investigated. 

Iodaldehyde is instantly decomposed by dilute acids. Chlorine and 
bromine displace the iodine, forming chloro- or bromo-derivatives. 
Nascent hydrogen reconverts it into aldehyde. Aniline, toluidine, 
and other compound ammonias readily unite with it. 

If dry powdered potassium cyanide is added to a solution of 
iodaldehyde in absolute ether, heat is developed, potassium iodide is 
precipitated, and cyanaldehyde, CN-CH,-COH, is formed. This is a 
colourless, somewhat oily liquid, with a strong odour of nuts. It 
boils at about 100°, and its vapours produce violent headache. 

C. H. B. 

Action of Potassium Chlorate on Chloral Hydrate. By K. 
Seusert (Ber., 18, 8336—3339).— When 165 grams of chloral 
hydrate and 37°43 grams of potassium chlorate are finely powdered 
and exposed to direct sunlight in a flask fitted with a reflux condenser, 
a reaction soon begins with great rise of temperature and the flask 
must be cooled by immersion in cold water. Chlorine, phosgene gas, 
carbonic anhydride, and chloroform are given off. In four days the re- 
action is complete, and a separation of crystals takes place which may 
be increased by surrounding the flask with ice. The whole is then 
filtered and washed with absolute alcohol. Water is added to the 
alcoholic solution, which then yields on evaporation very pure hydrogen 
potassium trichloracetate. A small quantity of perchlorethane is also 
formed in the reaction. N. H. M. 


Ammonia as a Reagent for Certain Double Ketones. By 
L. Knorr (Ber., 19, 46—49).—The syntheses of pyrroline-derivatives 
by the action of ammonia or of primary amines on diacetosuccinates, 
acetophenoneacetone, acetonylacetone, and acetophenoneacetoacetates 
has shown this condensation to be general with diketones of the formula 
R-CO-CHR-CHR-CO:R (RK standing for any like or unlike radicle). 
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As all pyrroline-derivatives impart a red colour to pine-wood, the 
author has devised the following test to ascertain if a diketone has 
this constitution :—The substance is dissolved in glacial acetic acid, a 
solution of ammonia in excess of acetic acid is added, and the mixture 
boiled for half a minute; dilute sulphuric acid is added and the 
liquid again boiled, while a splinter of pine-wood is immersed. 

Ethyl a-B-diacetoglutarate is prepared by boiling ethyl bromo. 
levulinate with an equivalent amount of ethyl sodacetoacetate in 
alcoholic solution ; it was only obtained in an impure state and then 
boiled at 240—250° under 140 mm. pressure. As it readily shows 
the reaction above described, it must have either the constitutional 
formula COOEt-CH,-CH(COMe)-CH(COMe)-COOEt or 


COOEt:CH,°CH,°CO-CH,-CH(COMe)-COOEt ; 


the last would, however, require a rather improbable formula for 
bromolevulinic acid. It may be assumed that the first is correct, 
and that the bromine-atom occupies the f-position in bromolevulinic 
acid. 

Ethyl carborydimethylpyrrolylacetate, COOEt‘C,NHMe,’CH,"COOEt 
[Me : CH,-COOEt : COOEt : Me = 2:3: 4:5], is obtained by boiling 
ethyl diacetoglutarate dissolved in acetic acid with excess of ammo- 
nium acetate ; it crystallises in lustrous plates, melts at 109—110°, is 
readily soluble in alcohol, chloroform, benzene, and ether, and inso- 
luble in water, alkalis, and dilute acids. The free acid, C,H,,NO,, 
obtained by saponification of the ethyl salt, crystallises in slender 
needles, and melts at 196° with evolution of carbonic anhydride and 
conversion into a red oil, probably 2: 3:5 trimethylpyrroline. 

A. J. G. 

Behaviour of the Alkaline Hydrosulphides with Alkyl Salts. 
By C. Gorrie (J. pr. Chem. [2], 33, 90—94).—When ethyl acetate 
is boiled with an alcoholic solution of potassium (or sodium) hydro- 
sulphide, hydrogen sulphide, potassium (or sodium) acetate, and 
thiosulphate, are formed. The reaction also takes place when ethyl 
acetate and potassium hydrosulphide are heated together in sealed 
tubes; the reaction is, however, less complete, owing to the 
hydrogen sulphide not being able to escape as it is formed. 
N. H. M. 

Manganese Cyanacetate. By R. Encen (Bull. Soc. Chim., 44, 
425—426).—Manganese cyanacetate, (CN-CH,COO),Mn + 2H,0, is 
obtained in well-formed crystals ; it loses its water of crystallisation at 
100°. A. P. 


Decomposition of Trichloracetic Acid and its Potassium 
Salt by Water. By K. Seuserr(Ber., 18, 3339—3343).—Water at 
100° converts trichloracetic acid (and its acid and normal potassium 
salts) into chloroform and carbonic anhydride (or potassium car- 
bonate). This accounts for the susceptibility of solutions of these 
salts to decomposition on evaporation. N. H. M. 


Thio-derivatives of Butyric, Isobutyric, and Isovaleric 
Acids. By J. M. Lovin (J. pr. Chem. [2], 33, 101—115; comp. 
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Abstr., 1885, 241).—a-Thiodibutyric acid, S(C;H,,COOH)),, is prepared 
by adding ethyl bromobutyrate (2 mols.) to a solution of potassium 
hydrogen sulphide (1 mol.) and potassium hydroxide (1 mol.) in 
alcohol, and subsequently heating the whole on a water-bath. On the 
addition of water, ethyl thiodibutyrate separates as a heavy oil. 
The free acid forms groups of needles with a silky lustre, melting 
at 105°, and very soluble in hot water. The barium salt, C,H;,SO,Ba, 
resembles barium thiodilactate ; it is very insoluble. When thio- 
dibutyric acid is nentralised with soda, and heated with 1 per cent. 
solution of potassium permanganate at 100°, sulphonedibutyric acid, 
identical with the acid obtained from sulphonediacetic acid, sodium 
ethoxide, and ethyl iodide (loc. cit.) is formed. This is fresh evidence 
in favour of the constitution ascribed to the substitution-preducts 
from bromine and butyric acid. 

Thiodiisobutyric acid, S(CMe,,COOH), + H,0, is obtained in a 
manner similar to thiobutyric acid. It forms large plates, very 
readily soluble in hydrochloriv and acetic acids, sparingly soluble in 
hot water. The barium salt (with 2 mols. H,O) is readily soluble in 
hydrochloric and acetic acids, sparingly soluble in hot water. When 
oxidised with potassium permanganate, it yields sulphonediisobutyric 
acid, melting at 182—186°, probably identical with the acid obtained 
from sulphonediacetic acid. Thioacetonic acid is also formed in the 
preparation of thiodiisobutyric acid. 

Thiodiisovaleric acid, S(CjH_;COOH),, is prepared in a similar 
manner to the acids above described. It forms small, lustrous crystals 
soluble in water. 

Sulphonediisovaleric acid, SO,(C,H,s,COOH),, is obtained by heat- 
ing an alcoholic solution of sodium ethoxide (2 mols.), ethyl 
sulphonediacetate (1 mol.), and isopropyl iodide (2 mols.) at 120° for 
some hours. The product is treated with water and extracted with 
ether. The acid is an oil. The bariwm salt (with 7 mols. H,O) crystal- 
lises in groups of needles with a silky lustre, sparingly soluble in 
water. The acid was also prepared by oxidising thiodiisovaleric acid 
with potassium permanganate. N. H. M. 


Synthesis of Ethyl] Acetoacetate from Cyanacetone. By 
AW. James (Annalen, 231, 245—248).—The author has repeated 
/ the experiments of Matthews and Hodgkinson (Abstr., 1883, 311), 

but failed to detect the formation of ethyl acetoacetate by the action 
of hydrochloric acid or of alkalis on cyanacetone. W. C. W. 


Action of Carbonyl Chloride on Ethyl Cupracetoacetate. 
By M. Conrap and M. Guruzerr (Ber., 19, 19—26).—Ethyl cupr- 
acetoacetate is best prepared by mixing a very dilute aqueous solu- 
tion of copper acetate or sulphate with a mixture of equal volames of 
ethyl acetoacetate and alcohol, and then slowly adding the calculated 


quantity of aqueous ammonia. 


Ethyl dehydrodiacetylacetonedicarboxylate, 0<ae: COOK!) >co, 


is prepared by slowly adding carbonyl chloride dissolved in benzene 
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to ethyl cupracetatoacetate placed under benzene. It is crystalline, 
melts at 79—80°, is soluble in ether, readily soluble in benzene, 
alcohol, glacial acetic and concentrated sulphuric and hydrochloric 
acids, and is nearly insoluble in water. With potash, it gives a yellow 
coloration similar to that given by ethyl chelidonate and other 
related compounds. 

Ethyl dimethylpyridonedicarboaylate (lutidondicarboxylate), 


OMe : C(COOEt) 
NH<oOMe : C(COOEt) 


is obtained by the action of concentrated aqueous ammonia on the 
dehydro-compound. It crystallises in colourless, lustrous well- 
formed prisms, melts at 221°, is sparingly soluble in boiling water, 
cold alcohol, ether, carbon bisulphide, and benzene, readily in chloro- 
form, glacial acetic acid, and hot alcohol, and is moderately soluble 
in hydrochloric and sulphuric acids. It has feeble basic properties ; 
the platinochloride, (C,;H,;NO;)2,H.,PtCl,, crystallises in large, orange- 


yellow needles. 

Ethyl trimethylpyridondicarboxylate, NMe<oue: C(COOES) >CO, 
obtained by the action of methylamine on an acetic acid solution of 
the dehydro-compound, crystallises in stellate groups of needles, melts 
at 193°, and is sparingly soluble in cold, more readily in hot water 
and in alcohol. 

Ethyl phenyldimethylpyridondicarbozylate, 


OMe : C(COOEt) 
NPh<OMe : C(COOKt)> ©P 


>CO, 


prepared with aniline in a similar manner, is crystalline, melts at 
170—171°, and is sparingly soluble in hot water, readily soluble in 
alcohol and boiling benzene, and in concentrated acids. The platino- 
chloride, (CisH2NOs)2,H2PtCl, is obtained as an orange-yellow, crystal- 
line precipitate, and melts at about 120°. A. J. G. 


Ethyl Propiopropionate. By A. Isrart (Annalen, 231, 197— 
234).—Ethyl propiopropionate prepared by a modification of the 
process originally employed by its discoverers, Oppenheim and Hellon 
(Ber., 10, 699), is a colourless liquid of aromatic odour. It boils at 
199°, and its sp. gr. at 15° is 0°9870. It is decomposed by ammonia, 
yielding an amide, CsH,NO,., which is insoluble in water, and a 
hygroscopic crystalline substance which melts at 75°. The latter is 
probably a mixture of C;H,NO, and C,H,N;O. The insoluble amide 
boils at 195°. It is decomposed by acids, forming ethyl propio- 
propionate. By the action of bromine on ethyl propiopropionate 
diluted with absolute ether, ethyl mono- and di-propiopropionates are 
obtained. The former is a reddish-yellow liquid, sp. gr. 1°337 at 15°. 
The latter is a yellow liquid, sp. gr. 1611 at 15°. On treatment 
with metallic sodium, the monobromo-compound yields a thick oily 
liquid, boiling between 240° and 260°. It has the composition CjsHaOc. 
The dibromo-compound is decomposed by alcoholic ammonia, 
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ielding ammonium bromide, and a substance having the composition 
OH-C;H,,0;'N H,. 

Ethyl propiopropionate is decomposed by sodium hydroxide, yielding 
diethyl ketone, alcohol, and sodium hydrogen carbonate. 

On treatment with ethyl iodide and sodium ethoxide, ethyl pro- 
piopropionate yields ethyl propionate methylethylacetate. The ethylic 
salt of ethylpropiopropionic acid was not formed. This compound 
can, however, be obtained by the action of ethyl iodide on a mixture 
of ethyl propiopropionate and benzene, in which sodium has been dis- 
solved. It is a liquid boiling at 205—207°, Its sp. gr. at 15° is 0°966. 
It has an odour like that of peppermint. Ethyl propiopropionate is 
decomposed by alcohol in the presence of a small quantity of sodium 
alcoholate, yielding ethyl propionate, ketones, and other em 

Lead Glycollate Chloride. By R. Encet (Bull. Soc. Chim., 44, 
424—425).—This compound, OH-CH,COOPbCl, may be readily 
prepared by adding freshly precipitated and well-washed lead 
chloride to a solution of ammonium glycollate ; it crystallises in colour- 
less groups of needles. A. P. 


Oxidation of Sebacic Acid. By H. Carerre (Compt. rend., 101, 
1498—1501).—Sebacic acid was oxidised by means of neutral potas- 
sium permanganate, acid potassium permanganate, and nitric acid. 
In all three cases, the result was the same, the products being succinic 
acid, adipic acid, and the isopyrotartaric or normal propylene- 
dicarboxylic acid described by Reboul (Abstr., 1879, 133). 

C. H.. B. 


Refractive Power of Organic Compounds. By J. Kanonnikorr 
(J. pr. Chem., 32, 497—523).—By comparing the refraction equiva- 
lents of itaconic, citraconic, and mesaconic acids as experimentally 
obtained, with the equivalents indicated by theory, the author finds 
that itaconic acid does not contain any doubly-linked carbon, and 

CH:COOH 
probably has the constitution CHC | , whilst mesaconic and 
CH:COOH 
citraconic acids both contain doubly-linked carbon, and their consti- 
tution may be represented by the formula COOH-CMe : CH-COOH 
for mesaconic acid, and CH, : C(COOH)-CH.-COOH for citraconic 
acid; ‘this view is also supported by the fact that Aarland has 
observed (this Journ., 1873, 377, 1221) that isoallylene is formed 
when the potassium salt of itaconic acid is electrolysed, whilst 
citraconic and mesaconic acids yield allylene when treated in a 
similar manner. 

Quinic acid and quercitol also contain no doubly-linked carbons, 
and their constitution may be represented by the formule 
CH.< CH (OH)CH (OH)> CHCOOH for quinic acid, and 

’ CH(OH)-CH(OH) : 
OH CH<¢H(0H)-CH(OH)> CE for quercitol. 


An exhaustive examination of the refraction equivalents of the 


336 ABSTRACTS OF CHEMICAL PAPERS. 


camphors and terpenes, by comparison among themselves, and with 

isomeric and allied compounds of known constitution leads the author 
r CHrCO. 

to adopt the following formule for camphor, seats Tp 


/oHrCH (OH), 
@Me; and analogous formule for 
\CH, — CH,” 


menthone, menthol, and monobromo-camphor. The formula assigned to 


and borneol, CPr 


terpene is opr< 
evUy 

and analogous formule are given for cajputene monohydrate, levo- 

terpene hydrate, terpene monohydrochloride, terpin (anhydrous), and 

tetrahydroterpene. A. P. 


Telluryl Tartrates and Citrates. By D. Kurt (Compt. rend., 
102, 47—49).—Tellurium yields double tartrates and citrates which 
in some respects are analogous to tartar emetic. They lose a molecule 
of water of constitution at 200°, and are really salts of the radicle 
telluryl, TeO. Potassium telluryl tartrate or potassium tartrotellurite, 
(C,H,O,)2K,.TeO + H,0, is obtained by dissolving equal molecular 
proportions of tartaric acid and potassium tellurite in water, and con- 
centrating the solution at a gentle heat. It forms small, opaque, 
white prisms, and if these are dissolved in tepid water, a salt is 
deposited, on cooling, whieh is decomposed by hot water into potassium 
hydrogen tartrate and tellurous anhydride. 

The corresponding sodium salt, which crystallises with 2 mols. H,0, 
is obtained in a similar manner. It separates from a concentrated 
solution in a bulky, white mass of rhombic crystals, which, if dried in 
the air and finally at 100°, are converted into small prisms. This salt 
is somewhat gelatinous, and it is very rapidly decomposed by boiling 
water into sodium hydrogen tartrate and yellowish tellurous 
anhydride. 

Lithium telluryl tartrate is really a double compound of lithium 
tartrotellurite and lithium hydrogen tartrate. It has the composition 
(C,H,0,).Li,TeO,(C,H,0,LiH), + 2H,0, and is obtained in a similar 
manner to the preceding compounds. It crystallises in a confused 
mass of orthorhombic needles, which are very difficult to purify. 

Potassiwm telluryl citrate or potassium citrotellurite, 


(C,H;0;).K,TeO H, + H,O, 


is obtained by adding the proper quantity of citric acid to a solution 
of potassium tellurite and evaporating the liquid earefully to dryness. 
It forms a white mass of small leaflets, very soluble in water, by which 
it is seemingly not decomposed. 

Lithium telluryl citrate is gummy and non-crystallisable. — 

C. H. B. 

Action of Ethyl Chlorolevulinate on Ethyl Sodomalonate. 
By M. Conrap and M. Guruzzir (Ber., 19, 42—45).—Ethyl a-carbozyl- 
B-acetylglutaric acid, CH(COOEt).-CHAc:CH,-COOEt, is obtained by 
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the action of ethyl chlorolevulinate on ethyl sodomalonate ; it is an oil 
boiling at 285—295° (compare Abstr., 1885, 42). The free acid, 
CH(COOH).CHAcCH,COOH, forms a crystalline mass, which 
softens at 100°, and melts at 121—124°. When heated to 160°, the 
acid loses carbonic anhydride and is converted into B-acetylglutaric 
acid, CHAc(CH,"COOH),. This is crystalline and melts at 109°. The 
barium and silver salts are described. A. J. G. 


Combination of Acetamide with Metallic Chlorides. By G. 
Anpré (Compt. rend., 102, 115—118).—The metallic chlorides were 
added gradually to a solution of acetamide in absolute alcohol, the 
liquid filtered, and the filtrate carefully evaporated in a vacuum. The 
addition of ether promotes the separation of the products. 

Cuprie chloride yields a compound of the composition 2N H,Ac,CuCh, 
which separates in soft green nodules. When heated in a current 
ef hydrogen, it begins to lose acetamide at 100°, and at 150° melts to 
a black liquid which remains viscous when cooled, and is only partially 
soluble in water. 

Cadmium chloride yields a similar compound which separates in 
small crystals. 

Mercuric chloride forms a crystalline doublecompound, NH, Ac,HgCh, 
which melts at 125° with slight volatilisation of acetamide, and decom- 

oses at a higher temperature. In one experiment, a compound, 
3NH,Ac,HgCl,, was obtained, but subsequent attempts to prepare it 
gave negative results. Mercurous chloride shows little or no tendency 
to combine with acetamide. 

Nickel chloride yields a green compound, NiCl,,4NH,Ac+2H,0, and 
cobalt chloride forms a blue compound, CoCl,,4NH,Ac + 2H,0, both 
of which crystallise with difficulty. The cobalt salt is very hygroscopic ; 
it melts at about 62°, and if heated in a current of hydrogen for two 
hours at 110—115° it becomes anhydrous without losing more than 
traces of acetamide. 

These compounds seem to be additive-products similar to those 
formed by ammonia. C. H. B. 


Amyl Thiochlorocarbonate and its Action on Compounds 
containing Nitrogen. By H. Scuéne (J. pr. Chem. [2], 32, 241— 
261).—Amyl thiochlorocarbonate, C;H,;S:COCI, is prepared by satu- 
rating amyl mercaptan with carbonyl! chloride and allowing the mix- 
ture to remain for some days. It is a highly refractive liquid of 
sp. gr. 1078 at 17°5°, and boils without decomposition at 193°. When 
warmed with an equivalent quantity of sodium methoxide or sodium 
methosulphide, it yields methyl amy] thiocarbonate or dithiocarbonate. 
When dry ammonia is passed into cooled amyl thiochlorocarbonate, 
amyl thiocarbamate, C;H\,"S*CONH,, is formed; this crystallises in 
brilliant white plates, and melts at 107°; when warmed with alcoholic 
potash, amyl mercaptan, ammonia, and potassium carbonate are 
formed ; with alcoholic ammonia, it yields carbamide and amy] mer- 
captan; strongly heated with aniline, it gives diphenylcarbamide ; 
and it yields insoluble precipitates with silver nitrate, mercary 
chloride, and platinum chloride. 
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Amyl thiocarbanilate, C;H,,"S‘CO-NHPh, is formed by the action of 
1 mol. of amyl thiochlorocarbonate on 2 mols. of aniline. It crys- 
tallises in long needles which melt at 67°. It is decomposed by 
alcoholic potash into amyl mercaptan, aniline, and potassium carbo- 
nate, and by alcoholic ammonia into monophenylcarbamide and amyl- 
mercaptan. 

Amy! thioallophanate, C;H,"S*CO-NH-CO-NH,, is formed by digest- 
ing together on a water-bath amyl thiochlorocarbonate and carbamide. 
It crystallises in needles and melts at 176°; it is easily decomposed 
by boiling water, alcoholic ammonia, and alcoholic potash. Heated in 
a sealed tube with acetic chloride, it yields amyl thtoacetylallophanate, 
C,H,S:CO-NH-CO-NHAc; this crystallises in needles and melts 
at 85°. 

Amyl dithiophenylallophanate, C;Hy"S-*CO-NH-CS:NHPh, is formed 
by the action of monophenylthiocarbamide on amyl! thiochlorocarbo- 
nate; it crystallises in large prismatic needles which melt at 102°; it 
forms an acetyl-derivative melting at 240°. 

Amyl dithiodiphenylallophanate, -C;HyS:CO-NPh-CS:-NHPh, is 
formed by the action of diphenylthiocarbamide on amy] thiochloro- 
carbonate; it crystallises in very fine prismatic needles melting at 
87°; it forms insoluble precipitates with silver nitrate, mercury, and 
platinum chloride. It does not form compounds with acetic chloride 
and benzoic chloride; when treated with an ammoniacal alcoholic 
solution of mercuric oxide, it yields diphenylquanidine, 

NHPh-C(NH)-NHPh, 
which melts at 147°. G. H. M. 


Alkophyr and Biuret. By E. Briicxs (Chem. Centr., 1885, 905; 
comp. Abstr., 1871, 410, and 1883, 1019).—“* Alkophyr” is the name 
given by the author to a hygroscopic substance which is isolated by 
a special process, described in this and former papers, from the pep- 
tones produced by the action of artificial gastric juice on blood-fibrin. 
Like biuret, it gives with cupric salts in presence of alkali, a red 
colour, which is changed to blue on passing carbonic anhydride. Yet 
biuret in the free state is not contained in the substance, whence 
the author supposes that a biuret residue is present in the molecule of 
“alkophyr.” “ Alkophyr” is a very stable compound; after it has 
been heated with hydrochloric, sulphuric, or nitric acid, or with 
baryta-water, the copper reaction can still be obtained. 

W. R. D.z 


Compounds of the Uric Acid Series. By R. Benrenp (Annalen, 
231, 248—256).—Bromomethyluracil is conveniently prepared by 
slowly dropping bromine into a flask containing carbon bisulphide and 
methyluracil. This compound is converted into amidomethyluracil 
by the action of ammonia at 150°. Amidomethyluracil, NH.*C;H;N.02 
+ H,0, erystallises in rhombic plates, soluble in alcohol and in water. 
The hydrochloride, NH,°C,;H;N,0,,HCl + H,O, forms monoclinic 
crystals, and the platinochloride crystallises in needles containing 
2 mols. H,O. Methylhydroxyxanthine, C;H,N,O; + 2H,O is formed 
by the action of potassium cyanate on an aqueous solution of the 


ORGANIC CHEMISTRY. 339 


hydrochloride. It is sparingly soluble in cold water and insoluble in 
alcohol, but dissolves readily in solutions of the alkalis or alkaline 
carbonates. It also dissolves in strong sulphuric acid, but is repre- 
cipitated on dilution with water. Acetic anhydride at 160° converts 
the compound into the acetic derivative of amidomethyluracil which 
erystallises in rhombic prisms. 
Trimethyluracil, C;H,N,O.Mee, is obtained by the action of methyl 
iodide on the potassium salt of methyluracil at 150°. The crude pro- 
duct is evaporated with a small portion of sodium carbonate and 
extracted with chloroform. The chloroform solution is evaporated 
and the residue treated with alcohol, which leaves dihydromethyl- 
uracil undissolved. Pure trimethyluracil melts at 1083—104°. It is 


freely soluble in water, alcohol, chloroform, and methyl iodide. 
W. C. W. 


Tetrachlorothiophen Tetrachloride. By C. Wittceropr (J. 
pr. Chem. [2], 33, 150—151).—This compound, C,SCl,, is formed 
when chlorine is passed through a solution of moniodothiophen in 
chloroform. The iodine liberated in the reaction is removed by means 
of soda; the chloroform is then evaporated and the residue washed 
with alcohol and crystallised from chloroform. It forms large, thick 
prisms melting at 215°, very readily soluble in chloroform, ether, 
benzene, carbon bisulphide, &c. It has a sharp penetrating odour. 


N. H. M. 


Thiophendisulphonic Acid. By H. Jarxet (Ber., 19, 184—196) 
—Potassium thiophendisulphonate, CSSHASO;K). + H,0, is prepared 
by treating lead thiophensulphonate (80 grams) with fuming sulphuric 
acid (100 grams), and pouring the mixture into water, when it becomes 
viscid and evolves sulphurous anhydride. The solution so obtained 
is saturated with lead carbonate, filtered, evaporated, and treated with 
potassium carbonate. The mixed salts of the mono- and di-sulphonic 
acids so obtained were separated by fractional crystallisation, the 
disulphonate crystallising first. The sodium and barium salts, each 
crystallising with 3 mols. H,O, were also prepared. The free acid was 
prepared by decomposing the pure lead salt with hydrogen sulphide ; 
it is an indistinctly crystalline mass, readily soluble in water and 
aleohol, and has an intensely sour taste and acid reaction. The 
chloride, CSSH.(SO,C1).2, prepared by the action of phosphoric chloride 
on the potassium salt, crystallises in groups of silky white needles, 
and melts at 77—77°5°. The chloride of the isomeric acid prepared 
by Langer (Abstr., 1885, 765) melts at 148—149°. The amide, 
C,SH,(SO.NH,)., erystallises in flat prisms and melts at 211°5°. 

Dicyanothiophen, CySH.(CN)., is obtained by heating, in small 
quantities, a mixture of equal parts of anhydrous potassium thiophen- 
disulphonate and potassium cyanide. It forms small, white, odourless 
crystals, and melts at 92—92°5°. When boiled with alcoholic potash, 
&e., it yields a thiophendicarboxylic acid identical with that obtained 
by Messinger (Abstr., 1885, 767) by the oxidation of thioxylen. The 
silver, barium, and calcium salts of this acid are described. The 
chloride crystallising in needles and the amide were obtained, but in 
quantity too small for proper examination. A. J. G. 
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Iron Compounds as Carriers of Bromine. By A. Scueuretey 
(Annalen, 231, 152—195).—Anhydrous ferrous bromide is most 
readily prepared by passing a current of carbonic anhydride and 
bromine through a hot porcelain tube containing metallic iron. The 
bromide sublimes, forming greenish-yellow scales which deliquesce on 
exposure to the air. Ferric bromide is obtained by bringing a mixture 
of ferrous bromide (1 part) and dry bromine (2 parts) into a strong 
glass tube. After removing the air, the tube is sealed at the blowpipe 
and heated at 170—200° for six hours. Ferric chloride crystallises 
in rhombic six-sided plates, exhibiting a metallic lustre. It is very 
hygroscopic and dissolves freely in alcohol, ether, and water. Ferric 
bromide cannot be sublimed as it is decomposed by heat. When it is 
heated in a glass tube from which the air has been exhausted, it disso- 
ciates into ferrous bromide and bromine. On cooling, ferric bromide 
is again produced. 

By the action of bromine and ferric bromide on nitrobenzene in 
sealed tubes at 110°, metabromonitrobenzene together with a little 
tetrahbromaniline is produced and hydrogen bromide is liberated. If 
the tubes are kept at 120° for 30 hours, no hydrogen bromide escapes 
when they are opened, and the yield of tetrabromaniline is largely 
increased. The production of tetrabromaniline is minimised by work. 
ing at a temperature of 80° and opening the tubes from time to time 
to permit the hydrgen bromide to escape. 

In these experiments, the ferric bromide may with advantage be 
replaced by a mixture of bromine and ferrous bromide or bromine 
and ferric chloride. In the latter case, the whole of the chlorine 
escapes as hydrogen chloride. It is essential that the ferric chloride 
should be absolutely free from moisture. 

Paradibromonitrobenzene can be easily prepared by the action of 
bromine and ferrous bromide on nitrobenzene in sealed tubes. The 
mixture is heated at 60° for some time, the tubes are opened to allow 
the hydrogen bromide to escape; they are then resealed and heated 
at 80°. 

Action of Bromine on the Isomeric Nitrotoluenes in the presence of 
Ferrous and Ferric Bromide.—When anhydrous ferrous bromide is 
used substitution takes place in the benzene nucleus, but in the 
presence of moisture the side chain is also attacked. Paranitro- 
toluene and anhydrous ferrous bromide yield either orthobromopara- 
nitrotoluene, melting at 77°5°, or a mixture of orthodibromoparanitro- 
toluene, melting at 58°, and tetrabromotoluidine, melting at 226°, 
according to the relative quantity of bromine used in the preparation. 
These compounds have been described by Neville and Winther (Trans., 
1880, 429, and 1881, 84). 

If the ferrous bromide used in this experiment is allowed to 
deliquesce by exposure to the air, paranitrobenzyl bromide is produced. 
This compound, which melts at 100°, has been previously described by 
Wackendorff (this Journal, 1877, i, 207). 

On brominating metanitrotoluene in the presence of ferrous bromide, 
a mixture of orthobromometanitrotoluene and parabromometanitro- 
toluene is obtained. The former product melts at 78° and the latter 
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at 31°. They have both been previously described by Neville and 
Winther (loc. cit.). 

Monobromonitronaphthalene is formed by the action of bromine and 
ferric bromide on nitronaphthalene. 

A mixture of paradibromobenzene, melting at 89°, unsymmetrical 
tribromobenzene, and symmetrical tetrabromobenzene is produced by. 
the action of bromine (34 mols.) on benzene and ferric chloride con- 
tained in a flask provided with a reflux condenser. By using a larger 
proportion of bromine, perbromobenzene, C,Bre, can be “1% 

OC. W. 

Ferric Chloride as a Carrier of Iodine. By L. Meyer (An- 
nalen, 231, 195—196).—Moniodobenzene is formed by heating ben- 
zene, ferric chloride, and iodine in a sealed tube. Tis reaction will 


probably provide an easy method of preparing iodine substitution 
products. W. C. W. 


Crystallographical Investigations. By K. Havsnorer (Zeit. 
Kryst. Min., 11, 147—157).—The author gives the results of measure- 
ments of crystals of the following compounds :—a-Metadiquinoline, 
C,sH,.N2, melting at 159°, monosymmetric, a: b : c = 2°3226:1:1°0916; 
B = 74° 55’. a-Metadiquinoline, melting at 115°, isomeric with the 
preceding, asymmetric, a:b: c = 18129: 1: 14823; a.= 88° 34’, 
B = 106° 19’, y = 89° 12’. 2’: 3’ Methylquinolinecarboxylic acid, 
C,,H,NO,, monosymmetric, a: b::c = 1:3514:1:0°6128; 6B = 86° 16’. 
2’: 3 Propylethylquinoline nitrate, monosymmetric, a:b:c = 
18813 : 1 : 14685; @ = 75° 40’.. 2’: 3' Propylethylquinoline hydro-. 
chloride, C,,NHy,HCl + 2H,0,. asymmetric, axial ratios not given.. 
Chloropropylcinnamic acid, CPhCl:CPrCOOH, asymmetric, 
a:b:¢ = 1:2551:1:1°1661; 2 = 122°33’, B = 106° 21’, y,= 69° 25’. 
Ethyl paranitrobenzoylacetate, monosymmetric,. 


a:b: ¢ = 03584: 1: 2380;: 


B = 72° 22’. Methyl paranitrobenzoylacetate,. monosymmetric,,. 
a:b:¢ = 04933:1: ?; B = 56° 5’. Ethyl paranitrobenzoyltetra-. 
methylenecarboxylate, monosymmetrio, a: b.:-¢ = 2°3530 : 1: 1°8530; 
B = 80° 42’. Trimethylenedicarboxylic. acid, asymmetric, a: b:¢ = 

07712 : 1 : 08702; «2 = 88° 41’, B = 92° 40', y = 92°38’. Ethyl 
diphenylfurfuranedicarboxylate, rhombic, a : b: c =0-9005: 1 : 0°6309. 

Metaxylylene dibromide, C;H,(CH2Br),, monosymmetric, a:b:¢ = 

26562 : 1 : 3:1130; 8 = 86°26’. Ethyl oxyhexamethylenedicar- 

boxylate, asymmetric, a:b:¢ = 0°7741:1: 03371; a= 89° 40, 

B = 98° 18’, + = 89° 50’. Diallylmalonic acid, rhombic, a: b : ¢ = 

09916 :1:1:0179. Ethyl malonparatoluidate, 


C,.H,Me-NH-CO-CH,COOEt, 
rhombic, a: b: ¢c = 0°9320:1: 2. A. J. G. 


Aromatic Iodochlorides. By C. Wittceropr (J. pr. Chem. [2], 
33, 154—160).—Phenyl iodochloride, PhICI|,, is prepared by passing 
chlorine into a solution of 5 grams of iodobenzene in 10—12 grams of 
chloroform. I: a short time the whole solidifies to a crystalline mass 
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which is then dried between filter-paper. It crystallises from chloro- 
form in yellow needles, soluble in warm benzene and glacial acetic 
acid, sparingly soluble in boiling light petroleum, carbon bisulphide, 
and ether. When heated at 115—120°, it gives up chlorine, but not 
hydrogen chloride, leaving iodobenzene. The same change takes 
place when the substance is kept over sulphuric acid; on the other 
hand, it may be kept for months exposed to air without decomposition. 
When digested slowly with alcohol, iodobenzene and aldehyde are 
formed. Owing to the readiness with which it decomposes metallic 
and alkyl iodides, phenyl iodochloride may be used as a test for 
iodine. It reacts with aniline and quinoline with formation of 
chlorine-derivatives. 

Parabromophenyl iodochloride, C;H,BrICl,, crystallises in yellow 
needles, readily soluble in ether, chloroform, and benzene. It melts 
at 119—120° with violent effervescence. 

Symmetrical a-tribromophenyl iodochloride, C;H,Br;ICl,, resembles 
in its behaviour the monobromo-derivative. It is readily soluble in 
carbon bisulphide, ether, benzene, &c. 

Paranitrophenyl iodochloride, NO.C;H,ICl., forms short, thick, 
yellow prisms, soluble in chloroform and benzene. When heated at 
150°, it gives up chlorine, leaving pure paranitroiodobenzene. 

N. H. M. 

Phenyl Isocyanate. By F. Guuperr (J. pr. Chem. [2], 32, 278— 
300).—Primary and secondary alcohols combine directly with phenyl 
isocyanate, forming urethanes. With isopropyl alcohol, phenyl iso- 
cyanate forms isopropyl phenylearbamate, NHPh:COOPr*, which crys- 
tallises in white needles, and melts at 90° without decomposition. 
With benzoin it forms a crystalline compound, carbanilidobenzoin, 
NHPh:CO-CPh(OH)-COPh, melting at 163°. Phenol also combines 
with phenyl isocyanate, forming phenyl phenylearbamate, 


NHPh-COOPh, 


which yields sodium carbonate, aniline, and pheno] when treated with 
soda, showing that it is a true urethane; when treated with dilute 
aqueous ammonia, phenyl phenylearbamate yields monophenylearb- 
amide. When phenyl isocyanate is heated with orthonitrophenol in 
sealed tubes at 150—170° for some hours, a slight reaction takes place, 
and a small quantity of nitrophenyl phenylcarbamate, 


NHPh:COOC,H;-NO., 


is formed; it crystallises in white needles, and melts at 115°. 

The author uses the reaction of phenyl] isocyanate with alcohols to 
determine the constitution of isatin, which may be regarded as azo- 
benzoyl carbinol. Equal molecules of isatin and phenyl isocyanate 
combine according to the equation C,H;NO,; + C,5H;CON = C,,HwN,0;; 
the compound thus obtained, carbanilidoisatin, 


CO<¢y>N-CO-NHPh, 


forms yellow crystals, melting with decomposition at. 180—185°. 
When carlanilidoisatin is dissolved in sulphuric ac'd, and benzene 
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added, an intense blue colour is produced and indophenin is formed. 
With dilute alkalis, it forms the salts of carbanilidoisatinic acid, 
NHPh:CO-NH-C,H,CO-COOH;; the free acid is crystalline, and melts at 
175°; with alcoholic ammonia, the amide of the above acid is formed ; 
it meltsat 229°; with ethylamine, phenylhydrazine, and hydroxylamine, 
additive compounds are also formed. When phenyl isocyanate acts on 
anthrantlic acid, 1 : 2 amidobenzoyldiphenylcarbamide is formed by direct 
combination of 2 mols. of the isocyanate with 1 mol. of anthranilic 
acid; with acetic anhydride, it forms diacetanilide, CHHsNAc2, which 
yields acetanilide on distillation. Chlorine combines with phenyl 
isocyanate, forming phenyl isocyanate dichloride, C;H;CON:Cl, ; this 
is decomposed by water, forming carbanilide, and apparently gives 
monochlorophenyl isocyanate, with the loss of hydrogen chloride, on 
evaporation of a solution in chloroform. Bromine behaves in the 
same way. By the successive action of phosphorus pentachloride and 
zinc-dust, phenyl isocyanate is converted into re ~~ 

I. . . 

Chlorinated Ethylbenzenes. By Istrati (Ann. Chim. Phys. [6], 
6, 475—505).—In continuation of his researches (this vol., p. 230), 
the author has prepared the following chlorinated ethylbenzenes, by 
passing ethylene into a mixture of the corresponding chlorobenzene 
and aluminium chloride, the different members of the series being 
separated by fractional distillation. They are compounds having an 
aromatic odour, and, with two exceptions, are liquids at 7°. They are 
all readily soluble in the usual solvents, with the exception of alcohol 
and benzene, in which they dissolve somewhat less easily. The author 
remarks that these compounds become more difficult to oxidise with 
increase in the amount of chlorine. 

Paradichlorethylbenzene, C§H;EtCl, [Et : Cl, = 1:3: 6], prepared 
from paradichlorobenzene, boils at 213°5°, its sp. gr. = 1°239 
at 0°; by oxidation with chromic mixture, dichlorobenzote acid, 
C.H;Cl.,COOH [COOH : Cl, = 1:3:6], is formed, and is identical 
with Beilstein and Kuhlberg’s $-dichlorobenzoic acid; the author 
however finds the copper salt to be quite white when first preci- 
pitated, and only to become blue after a time; it is slightly soluble in 
alcohol. The ammonium, potassiwm, and iron salts were also prepared. 

Paradichlorodiethylbenzene, CgH,Et,C],, boils at about 248—25U°; its 
sp. gr. = 1°179 at 0°. ; 

Paradichlorotriethylbenzene, CsHEtsCl., boils at 268—276°, it becomes 
yellow by exposure to the air; its sp. gr. = 1:131 at 0°; a mononitro- 
substitution compound, C,Et;Cl,-NO,, is formed by boiling it with 
excess of strong nitric acid; it melts at 20°, is of a yellowish colour, 
and distils with partial decomposition between 310° and 315°. A 
sulphonic acid, C,Et,Cl,SO,H, was prepared in small amounts by 
boiling with concentrated sulphuric acid for 20 minutes. 

Paradichlorotetrethylbenzene, C.Et,Cl,, is a viscous, oily liquid; its 
sp. gr. = 1129 at 0°; it boils between 293° and 299°. 

Trichlorethylbenzene, C,H,EtCl;, prepared from 1 . 2. 4 trichloro- 
benzene, is a mobile liquid; it boils at 243—252°, and its sp. yr. = 
1:389 at 0°. 

Trichlorodiethylbenzene, CSHEt,Cl,, is an oily liquid, which gradually 
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becomes coloured yellow on keeping; its sp. gr. = 1°305 at 0°, and it 
boils at 268—273°. 

Trichlorotriethylbenzene, C,Et;Cl; [Et, = 3: 5 : 6], is an oily liquid; 
it boils at 295—300° ; its sp. gr. = 1°240 at 0°. 

The tetrachlorethylbenzenes were prepared with some difficulty 
from 1.3 . 4.5 tetrachlorobenzene, this chlorobenzene being so volatile 
that the operation had to be conducted at a low temperature, only 
just above the melting point; this difficulty is increased when the more 
volatile 1.2.4.5 tetrachlorobenzene is employed ; small quantities 
of its two ethyl-derivatives were, however, obtained ; they are solids at 
the ordinary temperature. 1.3.4.5 Tetrachlorethylbenzene, CHHEtCh, 
boils at 270—275°; it is of a pale-yellow colour, and its sp. gr. = 
1543 at 0°, and from this mononitrotetrachlorethylbenzene, 


C,EtClNO, [NO, : Et = 2: 6], 


was prepared; it melts at 28—30°, and remains in a state of super- 
fusion at 21°; by treatment with aluminium chloride and ethylene, it 
appears to be partially converted into tetrachlorodiethylbenzene. 

1.3.4.5 Tetrachlorodiethylbenzene, C,Et,Cl, [Et, = 2:6], is a solid 
which crystallises in prisms; it melts at 45° and boils at 290°; its 
sp. gr. = 1°43] at 15°. 

Pentachlorethylbenzene, C,EtCl;, prepared from pentachloroben- 
zene, is a white, crystalline substance; it melts at 85° and boils at 
about 300°; its sp. gr. = 1°7205 at 19°; by oxidation with potassium 


permanganate, it yields what is probably pentachlorobenzoic acid ; it 
is however very unstable, being decomposed by alkalis into penta- 
chlorobenzene and carbonic anhydride. A 


Nitration of Benzyl Chloride. By E. Néttine (Ber., 19, 137). 
—The author points out that, unknown to him, Abelli had proved the 
presence of orthonitrobenzy] chluride (Abstr., 1883, 1092) in the oil 
formed during the nitration of benzyl chloride, before the author’s 
note on that subject (Abstr., 1884, 1005) was published. 

a Be &. 


Nitro-derivatives of Paraxylene. By E. Néitine and C. Gess- 
MANN (Ber., 19, 144—145).—Lellmann has recently (Abstr., 1885, 973) 
proved the constitution of the three dinitroparaxylenes. The diamine 
from the dinitro-xylene melting at 94°, forms silky needles melting at 
75°. The hydrochloride is coloured deep-red by ferric chloride, but even 
on heating no quinone is formed. With sodium nitrite in hydrochloric 
acid solution, a substance having the characteristics of an azimido-deri- 
vative is formed, showing the base to bean orthodiamine. The diamine 
from the nitro-derivative, melting at 124°, forms white, silky needles 
melting at 101°5—102°5°. The hydrochloride forms with sodium 
nitrite a brown dye-stuff, with diazo-compounds a chrysoidine colouring 
matter, and with nitrosodimethylaniline a compound analogous to 
Witt’s toluylene-blue. It is therefore a meta-compound. These results 
confirm Lellmann’s conclusions. T'rinitroparazylene, obtained by 
heating paraxylene with fuming nitric acid and sulphuric acid, forms 
erysta's melting at 1839—140°. When subjected to continued boiling 
with alcoholic ammonia, dinitroparaxylidine, |Me, : NO,: NO, : NH: = 
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1:4:3:5: 2], is obtained crystallising in needles melting at 202— 
203°. When the NH, group is eliminated by means of the diazo- 
reaction, metadinitro-xylene is formed. oe a A 


Preparation of Mononitroanisoils and Mononitrophenetoils 
by Kolbe’s Method. By C. Witceropr and M. Ferko (J. pr. Chem. 
[2], 33, 152—153).—The alkali salts of mononitrophenols are heated 
with an excess of alkaline ethyl sulphate in presence of alcohol ata 
temperature not exceeding 200°. The product is treated with water 
and steam distilled. In this way paranitranisoil and paranitro- 
phenetoil were obtained very pure; the former compound melts at 
54°, and the latter at 60°. The ortho-compounds were obtained as 
oils. Paranitrophenetoil is only slightly decomposed by water at 150°. 

N. H. M. 

Symmetrical Diphenyl Glyceryl Ether. By A. Réssine (Ber., 
19, 63—68).— Symmetrical diphenyl glyceryl ether, OH*CH(CH.OPh,), 
is prepared by the action of symmetrical dichlorhydrin .on potassium 
phenoxide ; it crystallises in nacreous plates, melts at 80—81°, can be 
sublimed, is very readily soluble in ether, benzene, chloroform, and 
hot alcohol, sparingly soluble in cold alcohol, and insoluble in water. 
Aqueous potash decomposes it into phenol and glycerol. The sodium- 
derivative, ONa‘CH(CH,"OPh),, is obtained by the action of sodium 
on a solution of the ether in benzene, as an indistinetly crystalline 
mass. The acetate, COMe-O-CH(CH,°GPh),, obtained by the action 
of the equivalent quantity of acetic chloride on the ether, is crystalline, 
welts at 70—71°, and is insoluble in water, but readily soluble in 
benzene, chloroform, ether, and alcohol. If excess of acetic chloride 
is employed, and the mixture heated for 14 to 2 hours, a triacetyl- 
derivative, C.,H,.0,, is obtained as a yellow oil. The benzoate melting 
at 66—67° and the tribenzoyl compound were prepared in a similar 
manner. 

The metadisulphonic acid, OH-CH(CH,°O-C,H,SO;H)., prepared by 
dissolving the ether in concentrated sulphuric acid with the aid of 
heat, was only obtained in moderately concentrated solution. The 
potassium salt, C,;5H,O,S,.K, + 2H,O, and the barium salt were 
prepared. The ethyl! salt could not be prepared. When the potassium 
salt is heated with strong aqueous potash in sealed tubes at 140—150°, 
resorcinol, glycerol, and potassium sulphite are formed. 24 

A. J. G. 


Trinitrometacresol. By E. Néttine (Ber., 19, 136).—This sub- 
stance may readily be obtained by diazotizing metatoluidine, and 
heating the product with nitric acid. It has already been obtained 
from metacresol (Abstr., 1883, 59). It is thus seen that the tolui- 
dines and cresols behave similarly with nitric acid, the ortho- and 
para-compounds yielding di-, the meta tri-nitro-derivatives. 
kL. & F 

Properties of 1:3: 4 Metaxylenol. By O. Jacossen (Ber., 18, 
3463—3464).—Staedel and Hélz have recently described 1 : 3 : 4 meta- 
xylenol as a crystalline mass melting at 27—29° and boiling at 216°5° 
(this vol., p. 145), whilst the author had prepared it from several 
sources, but had always obtained it as a liquid not solidifying at — 20° 


346 ABSTRACTS OF CHEMICAL PAPERS, 


and boiling at 211°5°. It is now shown that this substance exhibits 
the property of surfusion in a high degree; it can be solidified by 
about three days’ exposure to a cold of — 4°, but crystallises at once 
on addition of a particle of the already solidified substance. Experi- 
ments with large quantities of the substance show that the melting 
point is 25°4—26°. Staedel has repeated his determination of the 
boiling point of the substance and finds it to be 211°5°, that given by 
the author. A. J. G. 


Carvacrol and its Derivatives. By S. Lusrie (Ber., 19, 11—18). 
—The sodium-derivative of carvacrol is prepared by the action of 
sodium on a solution of carvacrol in light petroleum; it is a white 
crystalline powder. 

Ethylearvacrol, C;oH,;EtO, is obtained by the action of ethyl iodide 
on the sodium-derivative ; it is an oily liquid of carrot-like odour, boils 
at 235°, and is lighter than water. Benzoylcarvacrol, CjH,;Bz0, 
prepared by the action of benzoic chloride on carvacrol, is a viscid, 
yellowish-green oil, boils at 260°, and is heavier than water. Acetyl- 
carvacrol, prepared in a similar manner, is a colourless liquid heavier 
than water. 

Paracarvacrotie aldehyde, OH*C,;Hy,*COH, is prepared by the action 
of chloroform and concentrated aqueous soda on carvacrol, the liquid 
being then acidified and distilled with steam, when the aldehyde 
passes over. It is a clear yellow oil, heavier than water, and cannot 
be distilled alone without decomposition. It gives a mirror when 
heated with an ammoniacal silver solution; with ferric chloride in 
alcoholic solution, it gives a dark-green coloration. Like other aromatic 
aldehydes, it does not give a crystalline compound with sodium hydro- 
gen sulphite. When exposed to air, it is oxidised to the corresponding 
acid. The author has also obtained the crystalline substance which 
Nordmann obtained by this reaction and described as paracarvacrotic 
aldehyde (Abstr., 1885, 162), he suggests that it is possibly a poly- 
meric modification. 

Paracarvacroiic acid, OH*CyH,.,COOH, is prepared by the oxidation 
of the aldehyde either by exposure to air or by treatment with 
potassium permanganate, or by boiling the aldehyde with alcoholic 
potash. It crystallises in long, white, silky, very slender needles, 
melts at 80°, is nearly insoluble in cold water, readily soluble in hot 
water, alcohol, and ether. It can be sublimed, and distils with steam. 
lt gives a green coloration with ferric chloride. This acid is isomeric 
with that obtained by Kekulé and Fleischer (this Journ., 1874, 66), 
by the action of sodium and carbonic anhydride on carvacrol. It is 
probable that in the latter acid the hydroxyl and carboxyl groups are 
in the ortho-position relatively to one another, whilst in the author’s 
acid they are in the para-position. A. J. G. 


Identity of Isorcinol and Cresorcinol. By E. Nétrine and 
WeinaaertTner (Ber., 19, 136—137).—Hitherto the m. p. of isorcinol, 
obtained by melting toluenedisulphonic acid [Me :SO,H:SO,H = 
1:2:4] with potash (this Journal, 1873, 505), has been given as 95° 
when hydrated, 87—88° when anhydrous. By treating the aqueous 
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solution of crude isorcinol with calcium carbonate, filtering off the 
precipitated salicylate, extracting the isorcinol from the filtrate with 
ether, evaporating the ether and extracting the solid residue . with 
chloroform, the authors obtained isorcinol in small needles melting 
at 102—104°, and having all the properties of cresorcinol (Winter and 
Wallach give 104—105° as m. p. of the latter). The two substances 
are therefore identical. The best mode of preparation is from amido- 


orthocresol [Me : OH : NH, = 1:2: 4]. L..T.. T.. . 


Metanitrodimethylaniline, Metanitrodiethylaniline, and 
their Reduction-products. By A. Groii (Ber., 19, 198—201).— 
Nélting and Collin have stated that dimethylaniline when nitrated 
yields paranitrodimethylaniline, free from its isomerides; on repeat- 
ing their experiments, however, it was found that the metanitro- 
compound was always the main product. Metanitrodimethylaniline 
crystallises in large, compact, red prisms, melts at 60—61°, and distils 
with partial decomposition at 280—285°; its basic powers .are less 
marked than those of the para-compound. When reduced, it yields 
dimethylmetaphenylenediamine; this is an oil boiling at 268—276° 
under a pressure of 740 mm., not solidifying at — 15°, and of sp. gr. 
0-995 at 25°; the hydrochloride and sulphate crystallise well ; the base 
reacts with nitrous acid to form a dye closely resembling Bismark- 
brown in shade, and with diazobenzene chloride to form dimethyl- 
chrysoidine chloride crystallising in needles. 


Metanitrodiethylaniline is a deep-yellow oil boiling at 288—290°. . 
Diethylmetaphenylendiamine is a pale-yellow oil boiling at 276— 
278°, and giving similar reactions to the methyl compound. 


A. J. G. 


Hydrogen Sulphates of Aromatic Amines. By C. WeL.ineton 
and B. Totiens (Ber., 18, 3311—3314).—Hydrogen paratoluidine 
sulphate is obtained as a crystalline substance by dissolving toluidine 
(1 mol.) in sulphuric acid (33 mols.). Hydrogen orthotoluidine sulphate 
is prepared by the action of a cooled mixture of 104 times the theo- 
retical amount of sulphuric acid with an equal weight of water on 
orthotoluidine. Hydrogen aniline sulphate is obtained by the action of 
46 times the theoretical amount of sulphuric acid on aniline; the 
product is filtered as quickly as possible, and washed. with absolute 
alcohol and then with ether. It crystallises in plates. It is very 
unstable, decomposing ‘in presence of moisture into normal aniline 
sulphate and free sulphuric acid. N.. H.. M. 


Ethylparaphenylenediamine. By W. Scuwerzpr (Ber.,. 19; 
149—150).—This compound, NH,°C,H,NHEt, is prepared by reduc- 
ing nitrethylaniline with tin and hydrochloric acid, decomposing the 
stannochloride formed, with potash, and extracting with ether. It is 
a clear yellow, odourless oil, whieh soon becomes brown-coloured and 
viscid. It boils at 261—262° under 746 mm. pressure, is readily 
soluble in benzene, alcohol, and ether, less soluble in water and dilute 
aqueous potash. When fused with phenol, or a- or §-naphthol, it 
yields colouring matters of the indophenol class. 
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Paranitrethylaniline is most conveniently prepared by heatirg a 
mixture of 14 grams of paranitraniline, 11 grams of ethyl bromide, 
and 6 grams of potash dissolved in alcohol in a sealed tube for 3 to 4 


hours at 100—110°. A. J. G. 


Safranine. By W. Scuwerrzer (Ber., 19, 150—153).—Two iso- 
meric monethylsafranines can be obtained. a-Ethylsafranine, 
C\sH,;EtN,, is prepared by dissolving 10°4 grams of ethylparaphenyl- 
enediamine and 12-7 grams of aniline, both in the form of their 
hydrochlorides, in 700 c.c. of water, adding acetic acid, heating to 
boiling, and gradually adding 400 c.c. of a solution of potassium di- 
chromate (40 grams per litre); milk of lime is now added and the 
red safranine solution filtered, evaporated to dryness, and the 
colouring matter extracted with absolute alcohol. The hydrochloride 
thus obtained is a very hygroscopic, bluish-green, crystalline powder 
of metallic lustre, insoluble in ether, readily’ soluble in water and 
alcohol to liquids ruby-red by transmitted, olive-green by reflected 
light. The platinochloride, (C,.HisEtN;)2,H,PtCl., crystallises in 
small, dark needles. The free ‘base, prepared by the action of silver 
oxide on the hydrochloride, forms a non-crystalline mass of can- 
tharidine-green colour by reflected light, but showing a ruby-red 
colour in thin layers by transmitted light. When the hydrochloride 
is treated with tin and hydrochloric acid, it is converted into the 
colourless leuco-compound ; but neither the leuco-base nor its hydro- 
chloride could be isolated. 

B-Ethylsafranine is prepared’ by adding 20°4 grams of potassium 
dichromate dissolved in 340 c.c. of water to a hot solution of 108 
grams of paraphenylenediamine, 7°7 grams of aniline, and 12°3 grams 
of ethylaniline in 500 c.c. of water, acetic acid being previously 
added. The hydrochloride so obtained is an amorphous mass of can- 
tharidine lustre ; it closely resembles‘ thea-compound. The platino- 
chloride forms a dark-violet crystalline powder. The free base and 
the leuco-compound also closely resemble the corresponding «-com- 
pounds. a-Ethylsafranine has greater tinctorial powers than its 
isomeride. A. J. G. 


Azo-derivatives of Metaxylenol. By E. Grevinex (Ber., 19, 
148).—Phenylazometazylenol, PhN,-C;H,Me,,OH [OH: N, = 1: 2], is 
prepared by the addition of diazobenzene chloride to an alcoholic 
solution of metaxylenol; it crystallises in hair-like, brownish-red 
needles, of violet lustre, and meltsat 175°. It is insoluble in water, 
readily soluble in alcohol, ether, light petroleum, benzene, and chloro- 
form. When reduced, it yields aniline and orthamido-xylenol. 

Diazobenzenesulphonic acid reacts in similar manner with an 
alcoholic solution of metaxylenol to form a sulphonic acid which dyes 
silk and wool brownish-red, and yields sulphanilic acid and orthamido- 
xylenol on reduction. Its sodium salt is obtained as a yellowish- 
brown flocculent precipitate; the barium salt, 


(OH-C,H.Me,"N,°C,H,SO,).Ba, 


is nearly insoluble in water. 
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Substance contained in Commercial Phenylhydrazine. By 
E. v. Meyer (J. pr. Chem. [2], 32, 430).—This is a preliminary notice 
of a substance which has been found in commercial phenylhydrazine. 
It forms small plates, contains sulphur, melts at 96°, and is very 
unstable. -The author is engaged in conjunction with Pfitzinger in 
the investigation of its composition. G. H. M. 


Desulphurisation of Thiocarbamides by Mercuric Cyanide. 
By R. Heretmann (Chem. Centr., 1885, 884—885).—This research 
was undertaken in order to ascertain to what extent Laubenheimer’s 
methods for the desulphurisation of thiocarbamides by mercuric 
cyanide are generally applicable. Sulphocarbanilide, when treated 
with mercuric cyanide in presence of ammonia, yields, not phenyl- 
guanidine, but the hydrocyanocarbodiphenylimide described by 
laubenheimer. Hydrocyanocarbodiphenylimide, when treated with 
acetic anhydride or chloride, yields an aeetyl-derivative, Cy.HiAcN;, 
which melts at 119—12U°; with benzoic chloride, a benzoyl-derivative 
melting at 159° is obtained. When treated with excess of bromine 
in a cold glacial acetic acid solution, a dibromo-derivative, 


C.H,Br-N : C(CN):NH-C,H,Br, 


is obtained, which crystallises in yellowish-white, slender, prismatic 
needles melting at 178°. Diparatolylthiocarbamide, when desul- 
phurised with mercuric cyanide, yields hydrocyanocarbodipara- 
tolylimide, C;H,Me-N : C(CN)-NH-’C,H,Me, which forms greenish- 
white crystals melting at 124°; its monacetyl-derivative melts at 
99—100°. In the same way, diorthotolylthiocarbamide yields hydro- 
cyanocarbodiorthotolylimide, which melts at 105°6°, and like the cor- 
responding para-compound is dimorphous ; its acetyl-derivative melts 
at 131°. Hydrocyanocarbo-A-dinaphthylimide, 


C,H; N : C(CN)-NH-C,H;, 


melts at 106°; its acetyl-derivative melts at 141°; the benzoyl-deri- 
vative forms yellow, prismatic crystals melting at 187—188°. The 
dipseudocumidyl-compound could not be obtuined quite free from 
sulphur and mercury; its melting point varied between 130° and 140°, 


whilst the acetyl compound melts at 131—132°. uP. W. 


Meta- and Para-phenylene Diphenyl Ketones (Iso, and 
Tere-phthalophenones). By E. Néurine and O. Koun (Ber., 19, 
146—147).—Recent researches (Abstr., 1884, 1024, 1187) have ren- 
dered it probable that phthalophenone and phthalic chloride have un- 
symmetrical formule. It seemed, however, likely that the formule of 
the phenones and chlorides of iso- and tere-phthalic acids are sym- 
metrical. Isophthalophenone (metaphenylene diphenyl ketone) yields 
with hydroxylamine a monowime, which forms crystals melting at 
201°. Paraphenylene diphenyl ketone (terephthalophenone)—from tere- 
phthalic chloride, benzene, and aluminic chloride—forms small white 
scales melting at 156—157°, and very sparingly soluble in alcohol. 
With hydroxylamine, it yields a monowxime, forming crystals melting 
at 212—213°. From neither compound could a dioxime be obtained. 
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These results confirm the view of the symmetrical structure of these 
two compounds, 

The authors believe that acids containing two carboxyl-groups 
attached to neighbouring carbon-atoms all form unsymmetrical 
chlorides (compare also Hjelt, Abstr., 1884, 297). ee 


The Hydroxylamine Reaction. By F. Miincumeyer (Ber., 19, 
153—155).—It has been assumed that only those diketones which 
contain two CO-groups united directly with one another react with 
2 mols. of hydroxylamine to form dioximes. Paal has already 
brought forward one exception to the rule, by showing that acetony]- 
acetone, COMe:CH,°CH.*COMe, yields a dioxime, and the author now 
shows that dibutyryl, Pr*CO-COPr*, gives a monoxime only ; whilst 
by boiling terephthalophenone, CsH,(COPh),, for 10 hours with an 
alcoholic solution of free hydroxylamine, a dioxime, C;H,(CPh: NOH),, 
is obtained. The last result is net in accordance with a recent state- 
ment of Nélting and Kohn (preceding Abstract). A. J. G. 


Trioxime of Phloroglucinol. By A. Batyer (Ber., 19, 159— 
163; compare this vol., p. 223).—This substance is prepared by dis. 
solving 1 part of crystalline phloroglucinol in 45 parts of water, adding 
1°5 parts of hydroxylamine hydrochloride together with an equivalent 
amount of potassium carbonate, and allowing the mixture to remain 
in the dark at 0° for four to five days. It crystallises in colourless 
nodnles, becomes dark-coloured at 140°, and explodes violently at 
155°; it is very sparingly soluble in water and alcohol, somewhat 
more soluble in chloroform and acetone, and is soluble in acids and 
alkalis to colourless solutions. After some time, it imparts a yel- 
lowish-red colour to a splinter of pine-wood moistened with hydro- 
chloric acid. As this substanee must have the formula 


C(NOH)-CH.~ ,. 
it follows either that free phloroglucinol has the constitution 
CH, <COCH:SCO, or if the older constitution C.H,(OH)s is cor 
2 
rect, that it readily changes into the isomeric form in the course of 
reactions. A new system of nomenclature for ketones is described. 
A. J. G. 
Nitrophenyl Benzoate and Nitrobenzoates and their Pro- 
ducts of Decomposition. By G. Neumann (Ber., 18, 3319— 
3323).—Orthonitrophenylbenzoate is obtained by heating ortho- 
nitrophenol with benzoic chloride for 4} days. It is readily soluble 
in ether, benzene, and acetone, &c., and crystallises in splendid, large 
twin crystals melting at 59° (compare Stiinkel, Dissertation Géttingen, 
1880). Nitric acid (sp. gr. = 1°48) acts on it with formation of 
orthonitrophenyl metanitrobenzoate, C,3N,N.0g. The latter forms 
whitish-yellow needles, soluble in cold chloroform and hot alcohol, 
ether, light petroleum, &c. It melts at 126°. 
2:4 Dinitrophenyl metanitrobenzoate, C,;H;N;0;, is obtained by the 
action of nitric acid (sp. gr. = 1'53) on orthonitropheny] benzoate. It 
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erystallises in small, yellowish needles melting at 161°; it dissolves 
readily in benzene, acetone, and aniline, less readily in glacial acetic 
acid and chloroform, and is very sparingly soluble in alcohol, ether, 
and light petroleum. Strong alcoholic soda converts it into a-dinitro- 
phenol and orthonitrobenzoic acid. N. H. M. 


Orthonitroglycines and their Reduction-products. By J. 
PrécuL (Ber., 19, 6—11).—Orthonitrophenylglycin (nitranilidoacetic 
acid), NO,Cs;H,NH-CH,-COOH, is prepared by heating ortho- 
nitraniline with bromacetic acid in aqueous solution. It crystallises 
in compact, dark-red prisms, melts at 192—193° with decomposition, 
and is readily soluble in hot water or hot alcohol, sparingly soluble in 
ether. It shows pronounced acid properties, yielding well crys- 
tallisable salts with bases. The ammonium salt crystallises in lustrous, 
yellowish-red, flat prisms. 

Hydrowydihydroquinozaline, OH. <~ he - >, is obtained b 

ydrowydihydroquinoxaline, CoHs<y - (QH)>? ned by re- 


ducing the nitrophenylglycin with tin and hydrochloric acid. It 
erystallises with 1 mol. H,0 in lustrous, nearly colourless needles or 
prisms, which melt at 93—94°; the anhydrous base melts at about 
130°. It is sparingly soluble in benzene, chloroform, light petro- 
leam, and cold water, moderately soluble in ether, readily soluble in 
alcohol ; it forms salts with both acids and alkalis. The acid solutions 
on exposure to air acquire a red colour, whilst a red, amorphous sub- 
stance separates ; the alkaline solutions seem to oxidise when exposed 
to air. 
Orthonitrotolylglycin (nitrotoluidoacetic acid), 


NO.-C;HMe-NH-CH,-COOH [NH:CH,-COOH: NO,: Me = 1: 2: 4], 


is prepared from the corresponding nitrotoluidine in manner similar 
to the anilido-compound, which it closely resembles. It is obtained 
in reddish-brown, prismatic crystals, melts at 189—190° with decom- 
position, and has marked acid properties. 

Hydroxydihydrotoluquinowaline, CsHN,0, prepared by reduction 
of the preceding compound, closely resembles the base described 
under the same name by Hinsberg (this vol., p. 82), except that it 
melts at about 265°, whilst Hinsberg’s base melts at 124°. 

A. J. G. 

Orthonitrotolylglycin : Metanitroparatolunitrile. By R. 
Levckart (Ber., 19, 174—175).— The author, in conjunction with 
A. Herrman, has independently prepared the orthonitrotolylglycin and 
its reduction-product, hydroxydihydrotoluquinoxaline, described by 
Pléchl (preceding Abstract). 

Metanitroparatolunitrile, NO.-CsHyMe-CN [Me: NO,: CN=1:3: 4], 
has been prepared by the author and Holzborn, from metanitropara- 
toluidine by Sandmeyer’s method. It melts at 99—100°. 

A. J. G. 


Separation of Phenylacetic and Phenylpropionic Acids. 
By E. Satxowsk1 (Zeit. physiol. Chem., 10, 150—152).—The separation 
of the mixture of phenylacetic and phenylpropionic acids obtained 
from putrefaction-products may be effected as follows:—The oily 
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liquid is well mixed with a relatively large quantity of zinc oxide and 
water, and boiled with 13 to 2 litres of water. On cooling the hot 
solution, a small quantity of a zinc salt crystallises out. On evapo- 
rating the mother-liquor, crystals of another salt form almost to the 
last drop. The crystals which form first, and that part of the original 
mixture not dissolved by water, consist of zinc phenylpropionate. 
The second crystallisation is that of zinc phenylacetate ; from these 


compounds the acids can be respectively obtained and purified. 
W. Dz. H. 


Triphenylacetic Acid. By K. Exss and E. Téute (J. pr. 
Chem., 32, 622—630).—Triphenylacetic acid may be obtained by 
heating trichloracetic acid with benzene and aluminium chloride; 
the yield is only 5 per cent. of the theoretical amount; it is a very 
feeble acid, the salts of the alkaline metals being exceedingly unstable. 
The silver salt, CPhy;COOAg, forms a white powder, which decom- 
poses at 90°. The copper, lead, and cadmium salts were also prepared. 
The aniline salt, obtained by adding aniline to an ethereal solution of 
the acid, forms yellow needles; when heated, it is decomposed into 
the free acid and aniline. Swulphotriphenylacetic acid is formed by 
heating triphenylacetic acid with fuming sulphuric acid at 100°. The 


barium salt, of wo >Ba + H,0, and two lead salts, Cy»H»SO;Pb 


and (COOH:-CPh,’C,H,SO;).Pb, were prepared. Triphenylacetic acid 
is but little affected by oxidising agents, and the crude acid may be 
conveniently purified by heating with an aqueous solution of potassium 
permanganate. 

In the foregoing method of preparing triphenylacetic acid, an 
organic aluminium compound is formed as a bye-product, which yields 
two oxidation-products on treatment with chromic mixture. The 
first of these forms slender, yellowish-red needles, melts at 325°, and 
may be sublimed unaltered ; it has the composition (C,H,O),. The 
second compound forms citron-yellow prisms, melts at 75°, distils 
with partial decomposition, has the composition (C,.H,O),, and is 
readily soluble in the usual solvents. » Bs 


Preparation of Anisic Acid. By E. v. Merer (J. pr. Chem. 
[2], 32, 429).—The method of preparing paramethoxybenzoic acid 
by the action of methyl iodide on parakydroxybenzoic acid is 
unsatisfactory. The author proposes to obtain it by acting on the 
potassium salt of the latter acid with potassium methyl sulphate. 
The potassium salt of parahydroxybenzoic acid is easily obtained by 
heating potassium salicylate to 220°, or by dissolving the acid in the 
requisite amount of potassium hydroxide. G. H. M. 


Benzoylmesitylenic Acids. By E. Lovisz (Bull. Soc. Chim., 
44, 418—424).—Ortho- and para-benzoylmesitylenic acids are pre- 
pared by heating benzoylmesitylene with the theoretical quantity of 
chromic mixture for about 30 hours. They may be separated by 
erystallising the magnesium salts from water, that of the ortho-acid 
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being very readily soluble in hot and cold water, whilst the para- 
compound is soluble in hot, but almost insoluble in cold water. 
Orthobenzoylmesitylenic acid, CsH,BzMe,,CCOOH [Bz : COOH = 1: 21, 
erystallises from benzene in slender, colourless needles; it is soluble in 
the usual solvents, and melts at 185°; it readily combines with bases 
forming salts which crystallise with difficulty, and usually form 
amorphous powders or gummy masses. The silver salt, C\.H,,;0;Ag, 
was prepared as a white, crystalline precipitate. By heating the acid 


with phosphoric anhydride, a quinone, CsH,< Go> CeH.Me,, is formed, 


which is identical with the #-dimethylanthraquinone, prepared from 
p-dimethylanthracene, thus confirming the author’s previous views on 
the constitution of this hydrocarbon (Bull. Soc. Chim., 44, 182). 
Parabenzoylmesitylenic acid, [Bz : COOH = 1: 4], forms colourless 
crystals, is readily soluble in the usual solvents, with the exception of 
water in which it dissolves very sparingly, and melts at 160°. The 
potassium and sodium salts were prepared in the form of silky, white 
masses ; the ammonium salt forms small, brilliant crystals which lose 
ammonia ina vacuum. The silver salt forms a curdy, white precipi- 
tate; it may be crystallised from much boiling water in small, colour- 
less needles; the barium salt forms long, colourless needles, and 
contains 2 mols. of water which it loses at 120°; the calcium, copper, 
and cobalt salts were also prepared. The acid does not yield any 
quinone when heated with phosphoric anhydride. A. P. 


Constitution of Monochlorophthalic Acid. By A. Rér (Ber., 
18, 3359).—Phosphorus pentachloride converts £-sulphophthalic acid 
quantitatively into a chlorophthalic acid melting at 148°, identical with 
that described by Claus and Miller (this vol., p. 247) as 8-monochloro- 
phthalic acid. N. H. M. 


a-Chlorophthalic Acid. By J. Guarescui (Ber., 19, 134—135). 
—By partial oxidation of an acetic acid solution of dichloronaphthalene 
melting at 107°, the author has obtained a-chlorophthalic acid, 
CsH,Cl(COOH), [1: 2:3]. This acid crystallises in long, colour- 
less, silky needles melting at 184°: 100 c.c. of water dissolve 2°16 
grams of acid at 14°. It is soluble in alcohol and ether, and when 
heated with phenol and sulphuric acid yields a phthalein which dis- 
solves in potash to a violet solution. The silver salt is microcrystal- 
line. The anhydride sublimes in colourless needles melting at ]22— 
123°. This acid is of value in determining the a-position in many 
naphthalene-derivatives. 

Dibromonaphthalene, melting at 130—131°, yields the corresponding 
a-bromophthalic acid melting at 176—178°. > oe 4 


Action of Phenylhydrazine on the Anhydrides of Organic 
Acids. By B. Hérre (J. pr. Chem. [2], 33, 99—100).—Phthalyl- 
phenylhydrazine, CHi<GQ>N:HPh, is obtained by heating equal 


molecular weights of phthalic anhydride and phenylhydrazine at 150°. 
It forms yellow needles which melt «t 177—178°. Builing potash solu- 
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tion (or hydrochloric acid at 150°) decomposes it into phenylhydrazine 
and phthalic acid. Benzoy] chloride acts on it at 160—170° with forma- 
tion of the henzoyl-derivative, CHi<GQ>N:PhBz, crystallising in 
white plates which melt at 193°. By the action of 2 mols. phenyl- 
hydrazine on 1 mol. phthalic anhydride a compound, CooH,;N,02, is 
formed with elimination of water and ammonia. It melts at 210°. 


Succinylphenylhydrazine, CH. <6 >N:HPh, crystallises in plates 


melting at 156°. The author is making experiments with a view to 
determine which hydrogen-atom of the hydrazine combines with the 
oxygen of the anhydride. N. H. M. 


Quinone-derivatives from Ethyl Succinosuccinate. By A. 
Hantzscu and K. Loewy (Ber., 19, 26—30).—Herrmann has shown 
that ethyl succinosuccinate, which may be regarded as a quinone- 
tetrahydrodicarboxylate, when oxidised, readily yields the dihydrodi- 
carboxylate from which direct substitution-derivatives of quinone can 
only be obtained with simultaneous elimination of the carboxyl- 
groups (Abstr., 1882, 714). Ebert endeavoured to oxidise ethyl 
succinosuccinate with nitrous acid, but only obtained a nitroso. 
derivative ; he, however, obtained evidence confirming the supposition 
that succinosuccinic acid is a para-compound. As it seemed probable 
that the dihydro-compound might be more readily oxidised by nitrous 
anhydride the authors have investigated this reaction. 

Ethyl dihydroxyquinonedicarbozylate, 


C,0,(OH;)(COOEt), [0, : (OH), : (COOEt), = 1: 4:2:5:3:6), 


is obtained by treating an ethereal solution of ethyl quinonedihydro- 
dicarboxylate with carefully purified nitrous anhydride. It is also 
formed in small quantity by the action of nitrous anhydride on ethyl 
succinosuccinate. It crystallises in yellow prisms, melts at 151°; it 
is sparingly soluble in water, alcohol, and ether, more soluble in chloro- 
form; all the solutions have an intense red colour, and are distinguished 
from those of the dihydro-compound by their fluorescence. Its 
aqueous solution has an acid reaction, and gives characteristic pre- 
cipitates with nearly all metallic salts. The metallic derivatives have 
the general formula C,0.(OM'),(COOEt).; those of magnesium, man- 
ganese, and silver each crystallising with 4 mol. H,O, and of sodium 
with 2 mols. H,O and with 1 mol. C,H,O, are described. 
A. J. G. 


B-Benzoisosuccinic Acid. By W. Kuss and C. Paat (Ber., 18, 
3323—3326).—B-Benzoisosuccinic acid, CH,Bz-CH(COOH),., is pre- 
pared by adding bromacetophenone (1 mol.) to a cold alcoholic solu- 
tion of ethyl sodomalonate (1 mol.). The product is poured into 
water, extracted with ether, and the residue obtained by evaporation 
of the ether saponified with 6 per cent. potash solution. A crystalline 
substance remains undissolved in the potash. The new acid is readily 
soluble in ether, alcohol, and hot acetic acid, and crystallises in slender, 
white needles. It melts at 178—179° with violent effervescence. The 
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silver salt, C,,Hs0;Ag2, forms a white, crystalline precipitate sparingly 
soluble in boiling water. The phenylhydrazine compound, 


N.HPh : CPh:CH,°CH(COOH),, 


crystallises in groups of slender, white needles sparingly soluble in 
ether, almost insoluble in benzene, and readily soluble in alkaline 
carbonates and mineral acids. It melts at 120°. 

When £-benzoisosuccinic acid is heated above its melting point, it is 
converted into benzoylpropionic acid (compare Abstr., 1882, 1074). 
Phenylhydrazinebenzopropionic acid, N,HPh:CPh-CH,-CH,-COOH, 
crystallises in white needles with a silky lustre, but gradually becomes 
converted into a yellow resin. It is readily soluble in alkaline 
carbonates, mineral acids, alcohol, and benzene. It melts at 63—65°. 

N. H. M. 

B-Benzoisosuccinic Acid. By C. A. Biscnorr (Ber., 19, 95).— 
In reference to Kues and Paal’s paper on the above acid (pre- 
ceding Abstract) the author points out that he had previously described 
p-benzoisosuccinic acid (Abstr., 1883, 912). The melting point found 
was 180°, and not 114° (the melting point of benzopropionic acid) as 
was then inadvertently stated. mM &. F 


Hydrolysis of Aromatic Sulphonic Acids by means of Super- 
heated Steam. By W. Ketse (Ber., 19, 92—94).—In some cases 
(for instance with aromatic bromosulphonic acids) Armstrong’s 
method of treatment with steam at 100° (Trans., 1884, 148) does not 
yield satisfactory results. The author finds that in many cases if 
steam superheated by passing through a red-hot copper tube is used 
instead of steam at 100°, much better results are obtained. The use 
of excess of sulphuric acid may then be dispensed with. If salts of 
the sulphonic acid are employed it is of course necessary to add sul- 
phuric acid to liberate the sulphonic acid, and it is then advisable to 
use sufficient excess of sulphuric acid to form an .emulsion thin 
enough to allow the free passage of the steam. If the free acid is 
employed in a moist state sufficient sulphuric acid should be used to 
bind the water. 

Orthobromotoluene and bromo-xylene prepared as above with super- 
heated steam, appear to be much more stable towards oxidising agents 
than when prepared in the ordinary way. The author is now investi- 
gating these apparent discrepancies in properties. ? & 4 


Xylidenesulphonic Acids. By E. Nétrine and O. Koun (Ber., 
19, 137—144).—In continuation of previous papers (Abstr., 1883, 
593, and this vol., pp. 57 and 58), other xylidenesulphonic acids are 
described. 

Metaxylidinesulphonic acid, 


NH,-C,H.Me,"SO,H [Me : Me: NH,: SO,H = 1:3: 4: 6], 


already prepared by Jacobsen and Ledderboge (Abstr., 1883, 593) by 
sulphonation of xylidine, was also obtained by the nitration and 
subsequent reduction of metaxylenesulphonic acid. No isomeric 
acid was obtained. The acid is very stable, the SO;H-group only 
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being eliminated by continued heating with fuming hydrochloric acid 
at 180°. The barium salt crystallises with 2 mols. H,O. All the 
following compounds were prepared from acid made by both the above 
methods to fully prove the identity of these two acids. Diazo-aylene- 


sulphonic acid, CHMea< so. > forms a fine white powder which 


when moist decomposes at 60—70°, and when dry explodes on heating. 
It forms dyes with phenols and amines; thus #-naphthol gives 
8-naphtholazo-xylenesulphonic acid, SO,;H-C,H,Me."N : N-C,H,OH, 
crystallising in green metallic needles, easily soluble in boiling water, 
and dyeing silk and wool a very yellow ponceau. Bromo-zylenesul- 
phonic acid, CH,BrMe,’SO;H, obtained by heating the diazo-compound 
with concentrated hydrobromic acid, forms white needles easily 
soluble in cold water. Ammonia converts the chloride into the amide, 
C,H,.BrMe,SO,NH,, which forms small prisms melting at 189—190°. 
The bromo-acid is reduced to metaxylenesuiphonic acid by sodium 
amalgam. Bromozylidinesulphonic acid, 


NH,-C,HBrMe,SO,H [Me, : NH,: SO,H: Bre = 1:3: 4:6: ?5}, 


was obtained by dissolving xylidinesulphonic acid in soda, adding 
bromine (1 mol.) also dissolved in soda, and acidifying. It forms 
small, white needles soluble in boiling water. The same acid was 
obtained by the action of bromine or hydrobromic acid on xylidine- 
sulphonic acid dissolved in glacial acetic acid. No dibromo-derivative 
could be obtained ; further bromination eliminated the SO,H-group. 

In the case of the corresponding para-acids, these two methods 
give isomeric and not identical compounds. 

Paraxrylidinesulphonic acid, 


NH,’C,H,Me,"SO;H [Me $ Me 4 NH, $ SO,H — 1 : 4 : 2 4 5], 


already obtained by Witt (Ber., 18, 2664), is always formed when pure 
paraxylidine is sulphonated. The diazo-acid forms yellowish-white 
scales which decompose at about 60—70° when moist, and when dry 
explode on heating. When heated with hydrobromic acid, it forms 
bromoparazylenesulphonic acid, probably identical with that obtained 
by Jacobsen by sulphonating bromoparaxylene. The chloride of this 
acid crystallises in small white prisms melting at 77—78° ; the amide 
in small white scales melting at 200—201°. No brominated paraxyli- 
dinesulphonic acid could be obtained, the sulphonic group being always 
eliminated, and a dibromo-zxylidine formed. The same dibromo-xylidine 
is obtained by the direct bromination of paraxylidine: it forms white 
needles melting at 65° and yields a crystalline hydrochloride. The 
above paraxylidinesulphonic acid yields paraxyloquinone when 
oxidised with chromic acid. There can thus be little doubt of the 
correctness of the formula ascribed to this acid. 
Parazylidinesulphonic acid, [Me : Me : SO;H : NH, = 1: 4:2: 6], 
is obtained, together with traces of the 1:4:2:5 acid, by the 
nitration and subsequent reduction of paraxylenesulphonic acid. It 
erystallises with 1 mol. H,O in sparingly soluble needles. It does not 
yield a trace of quinone when oxidised. When treated with bromine, 
it yields a monobromo-xylidinesulphonic acid which crystallises from 
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boiling water in small, silky, white needles. Excess of bromine yields 
a resinous mass which contains no dibromo-acid or amide, but from 
which a small quantity of a substance melting at 106—107° was 
obtained, which appears to be a brominated quinone. The correctness 
of the formula ascribed to this xylidinesulphonic acid as compared 
with the only other possible formula, 1:4: 2:3, was proved by 
Skraup’s reaction, when it yields a xyloquinolinesulphonic acid, thus 
showing that there must be one of the hydrogen-atoms next the 
amido-group still intact. Se 


Action of Ethyl Chlorocarbonate on Phenyl- and Dipheny]l- 
thiocarbamide. By M. Seipet (J. pr. Chem. [2], 32, 261—278).— 
This work was undertaken in order to ascertain if the thiocarbamides 
behaved in the same way as-the carbamides when treated with ethyl 
chlorocarbonate. 

Ethyl thiodiphenylallophanate, NHPh-CS:NPh-COOKEt, is prepared 
by acting on diphenylthiocarbamide with ethyl chlorocarbonate ; 
it forms white prisms, melts at 95°, and is easily soluble in 
alcohol} ether, benzene, and chloroform, but insoluble in water. It 
gives precipitates with metallic salts. When treated with potash or 
soda the COOKt-group is eliminated, and diphenylthiocarbamide 
regenerated. Heated with aqueous ammonia, it yields phenylthio- 
carbamide, and with aniline diphenylthiocarbamide. Treated with 
alesholic ammonia in the presence of mercury oxide, it yields a 
compound with mercury oxide, (NHPh-CO-NPh-COOEt).Hg0O, this 
forms small prisms and melts at 129°. Ammonia in the presence of 
lead oxide yields the corresponding lead salt, lead peroxide, how- 
ever, gives diphenylthiocarbamide. When hydrogen sulphide is 
passed through a solution of the mercury compound in absolute 
alcohol, mercury sulphide is thrown down, and the ethyl salt is 
regenerated. 

When heated with hydrogen chloride, ethyl thiodiphenylallophanate 
is decomposed into carbonic anhydride, ethyl chloride, diphenylthio- 
carbamide, and pheny] isothiocyanate. 

Ethyl thiophenylallophanate, NHPh-CS-NH-COOEt, formed by the 
action of ethyl chlorocarbonate on phenylthiocarbamide, is a yellow 
oily substance, which after a time sets to a crystalline mass. Warmed 
with acetic chloride, it yields acetylphenylthiocarbamide, the COOEt- 
group being replaced by the acetyl-group. In order: to see if ethyl 
allophanate behaved in the same way with acetic chloride, the two were 
heated together in a sealed tube at 80—100° for some hours, ethyl 
acetylallophanate, NHAc*CO-NH:COOEt, was formed; this crystal- 
lises in needles, and melts at 107°; it is easily soluble in alcohol, but 
only slightly in benzene or ether. 

Ethyl isothiophenylallophanate, NH,-CS-NPh-COOEt, is formed by 
heating dry acetylphenylthiovarbamide with an excess of ethyl 
chlorocarbonate ; it forms monoclinic plates, and melts at 127°. This 
substance requires to be heated in sealed tubes with aqueous ammonia 
before the COOEt-group is eliminated, thus differing from ethyl 
thiophenylallophanate, which is split up on gently warming with 
ammonia, The author points out that the fact of the COOKt- and 
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acetyl-groups being interchangeable is very unusual in complex 
organic compounds. G. H. M. 


Isatoic Acid. Ey E. v. Meyer and T. Bettmann (J. pr. Chem. [2], 
33, 18—31; comp. Abstr., 1885, 666).—Experiments show that 
isatoic acid is identical with anthranilcarboxylic acid (Abstr., 1884, 
61). The yellow colour of isatoic acid can be removed by oxidising 
agents, such as nitrous acid. When isatoic acid is boiled with 
benzoic chloride, benzoylanthranil (Abstr., 1884, 60) is formed. 

Anthranil hydrowylamide, NH,C,HyCO-NH-OH, is formed by 
adding finely-powdered isatoic acid (1 mol.) to a dilute solution of 
hydroxylamine hydrochloride (2 mols), and sodium carbonate (1 mol) ; 
carbonic anhydride is evolved. It forms lustrous, slightly yellow 
plates, melting at 82°, readily soluble in alcohol, ether, and chloro. 
form. Amidoanthranilanilide, NH;C,H,CO-NPh:NH,, is obtained by 
the action of phenylhydrazine on isatoic acid, and crystallises in 
yellow needles, melting at 170°. 

When isatoic acid is heated with pyrocatechol at 120—140°, 
carbonic anhydride is evolved, and hydroxyphenyl anthranilate, 
NH.’C,H,COO-C,H,’O8, is obtained. The latter dissolves in alcohol 
and ether, sparingly in water; it melts at 136°, reduces silver solu- 
tions, and gives a dark colour with a solution of ferric chloride. 

Formylanthranilic acid, CjsHisN,0;, is obtained by boiling isatoic 
acid and aqueous formic acid for some hours. A clear solution is 
obtained, which when poured off and allowed to cool solidifies. This 
is then warmed to remove any formic acid, and extracted with ether. 
The ether is evaporated, and the product crystallised from chloro- 
form, from which it separates in hair-like, matted needles, melting 
at 168°. It dissolves readily in alcohol, sparingly in benzene. It 
is readily soluble in hydrochloric acid, and the solution, on evapo- 
ration, yields anthranilic acid hydrochloride. When distilled with 
dilute sulphuric acid, it decomposes with formation of anthranilic 
and formic acids. When heated with water at 130—140°, formic 
acid, aniline, and carbonic anhydride are formed. 

When that portion of the product of the action of formic acid on 
isatoic acid which did not dissolve in ether is dissolved in warm 
concentrated hydrochloric acid, and the whole cooled, the hydro- 
chloride of a compound, C3,H2»N,O,, separates in prisms. When 
warmed with water, they give up hydrochloric acid; the product 
crystallises from alcohol in lustrous prisms melting at 280° with 
decomposition. It is sparingly soluble in alcohol, scarcely at all soluble 
in water, benzene, chloroform, and ether. Aqueous alkali solutions 
dissolve it readily ; the solution in dilute soda yields a salt crystal- 
lising in matted needles. This when treated with acetic acid gave a 
substance melting at 201°. Hydrochloric acid acts on the compound 
Cy,H»N,O, with formation of anthranilic acid, and a compound which 
when warmed with alkali yields phenylcarbylamine. 

When a mixture of 15 grams of isatoic acid, 20 grams of phos- 
phorus pentachloride and 10 grams of phosphorus oxychloride is 
warmed, carbonic anhydride and carbonic oxychloride are evolved, and 
a compound is obtained which, when treated with ethyl alcohol, yields 
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risms melting at 170°. Its composition is expressed by the formula 
(;HisN20;. Hydrochloric acid at 120° decomposes it into anthranilic 
acid and ethyl chloride. When treated with methyl alcohol, small 
needles are obtained, which melt at 210° and have the composition 
CywHieN 20s. 

Bleaching powder suspended in chloroform acts on isatoic acid 
with formation of an isomeride, C,H;NO,, erystallising in small, 
pointed needles, melting at 240°. It is readily soluble in alcohol, 
acetone, and benzene. Hydrochloric acid precipitates from a solution 
of the acid in ammonia a new acid melting above 260°. 

When acetylisatin is oxidised with chromic anhydride acetyl- 
anthranilic acid is formed ; acetylisatin is therefore differently con- 
stituted to isatin, which under the same conditions yields anthranil- 
carboxylic acid. N. H. M. 


Halogen-derivatives of Isatoic Acid. By R. Dorsca (J. pr. 
Chem. [2], 33, 32—57).—Monobromisatoic acid; <°H2"S N.COOH, 


is obtained by heating isatoic acid suspended in glacial acetic acid 
with twice its weight of bromine at 8C—100° for an hour. The white, 
lustrous plates thus formed are collected, washed with glacial acetic 
acid, and dried at 80°. It melts at 270—275°, dissolves in acetone, 
sparingly in alcohol and glacial acetic acid, and is insoluble in water, 
chloroform, ether, &c. When boiled»with concentrated hydrochloric 
acid, it yields metabromorthamidobenzoic acid (m. p. 208°). Hot 
aqueous ammonia converts it into the amide of the above acid, 
NH.°C,H;Br-CON H, ; this forms broad, white needles, melting at 177°, 
very readily soluble in alcohol, acetone, and glacial acetic acid, less 
soluble in water and benzene, insoluble in ether. 

When isatoic acid suspended in glacial:acetic acid is heated with 
four times its weight of bromine, 3: 4 dibromamidobenzoic acid 
(m. p. 226°) is obtained together with tribromanthranilic acid, melting 
at 119°, and tetrabromanthranilic acid, NH,C,BryxCOOH. The latter 
crystallises in white needles, which melt at 115°, and sublime at 100° 
in long, slender, lustrous needles. 

Monobromonitranthranilic acid, NOiC,H;Br(NH;3)-COOH, is prepared 
by heating nitroisatoic acid suspended in glacial acetic acid with an 
excess of bromine at 100°, until no more carbonic anhydride is 
evolved. On cooling, the new compound separates in long, yellow 
needles. It melts at 272°, but begins to blacken and decompose at a 
lower temperature. It dissolves readily in acetone, alcohol, and 
glacial acetic acid, and is insoluble in benzene and chloroform. The 
acetic acid mother-liquor when treated with more bromine and evapo- 
rated to dryness yields a compound, probably dibromonitranthranilic 
acid, melting at 203°; it dissolves in benzene, chloroform, and ether, 
more readily in acetone, alcohol, and glacial acetic acid. Tribromo- 
nitranthranilic acid, NH,*C.Br;(NO.)*COOH, was also found in the 
mother-liquor ; it forms yellowish-white needles which melt at 196°, 
it is very readily soluble in alcohol, ether, glacial acetic acid, &c. 

These experiments show that one hydrogen-atom in isatoic acid is 


readily replaced by bromine, and that when replaced by bromine or 
262 
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other radicle, a second atom of bromine cannot be introduced. 
Chlorine acts slowly on isatoic acid suspended in boiling chloroform, 
and exposed to sunlight, chlorisatoic acid being formed. 

Dibromisatoie acid, C;H,Br,ON-COOH, is obtained by adding the 
theoretical amount of chromic anhydride to finely-powdered mono- 
bromisatin, suspended in cooled glacial acetic acid. After 12 hours, 
the whole is warmed at 40—50°, and finally at 60—70° for some 
hours. The product is then poured into very dilute, cold sulphuric 
acid, and the yellow crystalline precipitate thus formed crystallised 
from a mixture of alcohol and acetone. It melts at 255°, and dissolves 
rather readily in glacial acetic acid and acetone, sparingly in alcchol, 
chloroform, &c. Hydrochloric acid converts it into dibromanthranilic 
acid. Ammonia acts on it at 100°, with formation of the amide, 
NH,°C,H,Br.,CONH,. This forms sparingly soluble, long, white 
needles, melting at 196—197°. 

Monochlorisatoie acid, C;H;,CION-COOH, is obtained in a manner 
similar to dibromisatoic acid by the oxidation of chlorisatin, and 
forms long, lustrous, rectangular plates, melting at 265—268° with 
evolution of gas. It is sparingly soluble in alcohol, acetone, and 
glacial acetic acid. When boiled with strong hydrochloric acid, it is 
converted into chloranthranilic acid. The latter forms long, white 
needles, very readily soluble in alcohol and acetone, soluble in ether 
and benzene. The solutions are yellowish, and have a violet fluo- 
rescence. Chloranthranilamide is formed by the action of ammonia 
on chlorisatoic: acid, and crystallises in white needles, melting at 

72°, readily soluble in alcohol, acetone, &c., sparingly soluble in 
chloroform, benzene, and ether. 

Dichlorisatoie acid, C;H,Cl,ON-COOH, forms yellow prisms which 
melt with evolution of gas at 254—256°; it is readily soluble in 
acetone and glacial acetic acid. Boiling hydrochloric acid converts 
it into dichloranthranilic acid. This forms small white needles, which 
melt with partial decomposition at 222—224°; it is readily soluble 
in the usual solvents. The amide crystallises in short white needles, 
melting at 284° with decomposition. 


Nitrobromisatin, NO.°C,H,Br, Pe >C-OH, is prepared by treating 


a solution of bromisatin in concentrated sulphuric acid with potas- 
sium nitrate. It forms orange-coloured crystals, melting at 237° 
with partial decomposition. It is readily soluble in acetone and 
glacial acetic acid, soluble in alcohol, and sparingly soluble in 
benzene, chloroform, water, and ether. The solution in cold soda 
has a dark-red colour. 

In converting brom- and chlor-isatoic acids into the corresponding 
derivatives of anthranilic acid and anthranilamide, metabromorth- 
amido- and parametadibromorthamido-benzoic acids were obtained. 
It is, therefore, probable that the first bromine-atom substituted in 
isatin has the meta-position (CO = 1), whilst the second bromine- 
atom takes up the para-position. When monobrom- and monochlor- 
isatin are distilled with lime, they yield parabrom- and parachlor- 
aniline respectively (Annalen, 53, 8). As the first substituted 
hydrogen-atom is in the para-position to the nitrogen, the second 


aot © => £5 © 6 toe. — oe 


as .-. s&s et 8 46 


Ss FF oo me 


ao A DPDRweest ~a,.24 sb -_— 


~~ eh —3I DP -— 


ast 


ORGANIC OHEMISTRY. 361 


substituted halogen can only be in the meta-position to the nitrogen. 
This is contrary to the view expressed by Baeyer (Ber., 15, 2098). 
N. H. M. 

Paramethylisatoic Acid and Derivatives of Paramethyl- 
isatin. By W. Panaotovié (J. pr. Chem. [2], 33, 57—75).— 
Paramethylisatoic acid, < CosMle SN-COOH, is prepared by the oxida- 
tion of methylisatin in the same way that the halogen-derivatives of 
isatoic acid are obtained from the corresponding isatin-derivatives (com- 
pare preceding Abstract). It is very readily soluble in acetone, from 
which it crystallises in small, rhombic prisms, soluble in alcohol, 
ether, and benzene, &c. It decomposes at 245°, but melts only above 
300° with evolution of carbonic anhydride. Nitroparamethylisatoic 
acid, NO.*C;H,MeON-COOH, is obtained by dissolving methylisatoic 
acid in cold nitric acid (sp. gr. = 148). It forms pale-yellow, rhombic 
plates melting at 175°, sparingly soluble in ‘water, more readily in 
alcohol, ether, chloroform, and acetone. 

When methylisatoic acid is warmed with hydrochloric acid (sp. gr. 
= 120), it is converted into the hydrochloride of paramethyl- 
anthranilic acid melting at 172°, identical with Jacobsen’s a-amido- 
netatoluic acid (Abstr., 1882, 185). This, when treated with sulphuric 
acid and sodium nitrite, yields paramethylsalicylic acid, identical 
with Jacobsen’s parahomosalicylic acid (Abstr., 1878, 582). It melts 
at 151°. 

Paramethylanthranilamide, NH,*C;H;Me-CONH,, is formed by warm- 
ing methylisatoic acid in aqueous ammonia (sp. gr. = 0°895). Car- 
bouic anhydride is evolved, and the new compound separates as a 
slightly yellow, lustrous, crystalline mass. It is readily soluble in 
alcohol, benzene, light petroleum, and ether, and crystallises in colour- 
less, monoclinic prisms melting at 178°. 

Paramethylanthranilanilide, NH,"C;H;Me‘CO-NHPh, is prepared by 
boiling 2 grams of paramethylisatoic acid, dissolved in the smallest 
amount of alcohol with 4 grams of aniline. The reaction then begins 
with violent evolution of carbonic anhydride. When cold, the pro- 
duct is washed with water containing hydrochloric acid, and crys- 
tallised from alcohol, from which it separates in colourless, lustrous 
rhombic plates, melting at 240°; it is readily soluble in chloroform, 
soluble in ether, light petroleum and benzene, almost insoluble in 
water. Baryta decomposes it with evolution of carbonic anhydride 
and formation of barium paramethylanthranilate. 

Paramethylanthranilamidoanilide, C,yHisN;O, is prepared by warm- 
ing slightly 2 grams of methylisatoic acid with 3 grams of phenyl- 
hydrazine, and forms colourless, rhombic prisms melting at 198°, 
sparingly soluble in ether, readily in boiling alcohol and chloroform. 
The solution in concentrated sulphuric acid is violet. 

Methyl paramethylanthranilate, NH,-C;H;Me-COOMe, is obtained by 
heating paramethylisatoic acid with methyl alcohol at 180°. It 
forms long, rhombic prisms, which melt at 62°, and is readily soluble 
in alcohol, ether, and chloroform. 

Acetylparamethylisatin was prepared by boiling methylisatin 
with acetic anhydride, and has all the properties of Duisberg's 
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acetylparatolylparamethylpseudoimesatin (Abstr., 1885, 544). Abso- 
lute alcoholic ammonia acts on it with formation of acetylparamethyl- 
isatinamide, NHAc‘C,H;Me‘CO-CONH,. This crystallises in colourless 
prisms melting at 141°, and is soluble in warm alcohol. 

Phenylhydrazine-paramethylisatin, C,sHi;N;0, forms gold-coloured 
needles, which sublime at 240° and melt with evolution of gas above 
300°. It is readily soluble in alcohol and chloroform. 

Diphenylhydrazine-paramethylisatin, C.N;Hi, is prepared by the 
action of phenylhydrazine on acetylparamethylisatin. It is readily 
soluble in chloroform and alcohol, from which it crystallises in 
yellow, rhombic prisms, which melt at 255° with decomposition. The 
corresponding compound obtained from acetylisatin forms long, 
lustrous, pale-yellow needles, melting at 115°. 

The experiments above described show that paramethylisatin and 
paramethylisatoic acid are completely analogous in their behaviour to 
isatin and isatoic acid respectively. Paramethylisato:c acid is, there- 
fore, paramethylanthranilcarboxylic acid. N. H. M. 


Bases of Methyl-violet and of Magenta. By H. Wicuernaus 
(Ber., 19, 107—110).—In a previous paper (Abstr., 1883, 1098), the 
author showed that methyl-violet, prepared from pure dimethylaniline, 
contains two bases, which he has now further examined. ‘The salts 
of the amorphous base formed amorphous glittering masses, varying 
in colour from yellow to copper-colour. The leuco-base obtained by 
reduction was too easily reoxidised to be obtained in a pure state. 
The decomposition-products of the original red amorphous powder 
were therefore examined. On continued boiling with hydrochloric 
acid (for about 200 hours), it was completely decomposed into 
dimethylaniline and trimethyldiamidobenzophenone, 


NHMe-€,H;-CO-C,H,-NMe.. 


This substance crystallises. from alcohol in small, white needles 
melting at 156°, forms a crystalline platinochloride, and yields a 
hydrole on reduction. It thus appears that the red amorphous base 
of methyl-violet is pentamethyltriamidotriphenylcarbinol. 

The crystalline base, when similarly decomposed, yielded dimethyl- 
aniline and tetramethyldiamidobenzophenone, already described by 
Michler and Dupertuis (this Journal, 1877, ii, 333). The base is 
therefore hexamethyltriamidotriphenylcarbinol. 

Pararosaniline and rosaniline were also subjected to similar decom- 
position by boiling with hydrochloric acid. Both yielded the same 
amidoketone, CO(C,HyNH:.),; the former giving also aniline, the 
latter toluidine. The ketone crystallises from alcohol in colourless 
needles melting at 237°. Its sulphate and chloride both crystallise 
in large flat needles. > Ss 4 


a-lodonaphthalene. By E. Néttina (Ber., 19, 135—136).— 
This substance may be prepared by acting on diazonaphthalene sul- 
phate with hydriodic acid, or on an acid solution of the sulphate with 
potassium iodide. An excess of hydriodic acid must be avoided, or 
the iodonaphthalene will be reduced to naphthalene. The corresponding 
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iodobenzene, iodotoluene, iodoxylene, &c., are not reduced by hydriodic 
acid at its boiling point. A A 


Derivatives of 6-Naphthaquinone. By R. Korerr.(Ber., 19, 
176—184).— Metallic derivatives of S-naphthaquinonedioxime are 
readily obtained by adding metallic salts to an ammoniacal. solution 
of the dioxime; one hydrogen-atom only is replaced in these com- 


pounds. The silver-derivative, CjH;N,0,Ag, is a dark-red preci- 


vitate. 

. The A-methyl ether, obtained by the action of methyl iodide on the 
silver salt, is a clear yellow oil. As it can also be obtained by the 
action of hydroxylamine on f-nitroso-a-naphthol, it must have the 
constitution OH-N : CoH,: NCOMe (NOH: NOMe = 1:2]. The 
metallic salts must also be A-derivatives. 

The a-methyl ether, [NOH: NOMe = 2:1], is prepared by,boiling 
an alcoholic solution of a-nitroso-8-naphthol with hydroxylamine; it 
crystallises in yellow needles, melts at 158—159°, and is insoluble in. 
water, soluble in alkalis. 

When A-naphthaquinonedioxime is reduced, it yields the naph- 
thylenediamine described by Griess (Abstr., 1883, 183). 

The oxidation-product (m. p. 126°) of A-naphthaquinonedioxime 
has the formula CyH,N,O., and most probably the constitution 


OBta>- Diphenylglyoxime, OH-N:CPh:CPh: N-OH, when 


oxidised, yields a similar product, nae 


flat, lustrous, colourless needles, and melts at 114°. A. J. G. 


>. This crystallises in 


Juglone. By A. Berntusen and A. Sempre (Ber., 19, 164— 
170).—In a previous communication (Abstr., 1885, 546), the authors 
have shown that juglone is a hydroxynaphthaquinone isomeric with 
the known hydroxy-a-naphthaquinone, and that on oxidation with 
nitric acid, juglonic acid («-dinitrohydroxyphthalic acid) is formed, 
thus showing that the OH-group and the quinone oxygen-atoms are 
not in the same ring. Mylius has since confirmed the authors’ sug- 
gestion, that juglone is an a-naphthaquinone-derivative, so that it 
must have the constitution [O:0:OH = 1:4:1' or1:4:2']. If,as 
the authors think, the first supposition is correct, then juglonic acid 
must be a dinitro-derivative of a-hydroxyphthalic acid, 


[OH : COOH : COOH = 1:2: 3], 


an acid prepared by Miller from ethyl a-nitrophthalate (Abstr., 1882, 
405), and by Jacobsen from 1 : 2: 3 hydroxytoluic acid (Abstr., 1883, 
1124). 

a-Hydroxyphthalic acid is best prepared by reducing a-nitro- 
phthalic acid with glacial acetic acid and zinc-dust in the cold. After 
some time, a voluminous double acetate and amidophthalate of zinc 
separates, which, after purification, is diazotised in presence of a large 
excess of sulphuric acid. The a-hydroxyphthalic acid so obtained 
yields juglonic avid when nitrated, thus fully confirming the authors’ 
supposition that juglone is a-hydroxy-a-naphthaquinone. 
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J uglonedioxime, OH-C,,H;(N-OH),, is obtained by heating juglone 
with the requisite quantity of hydroxylamine hydrochloride at 140°. 
It crystallises in brownish-yellow needles, explodes when heated to 
about 225°, and is far less solable in alcohol than the monoxime (loc. 
cit.). The formation of this compound affords fresh proof of juglone 
being an a-quinone, inasmuch as Goldschmidt has shown that 
8-naphthaquinone yields not a dioxime, but the corresponding anhy- 
dride (Abstr.,-1884, 735). 

Juglonic acid has been obtained in the crystalline form. 

A. J. G. 

Isomeric 2-Naphthylaminesulphonic Acids. By O. N. Wir: 
(Ber., 19, 55—59).—The author has compared Piria’s naphthionic 
acid (Annalen, 78, 31), the amidonaphthalenesulphonic acid obtained 
by Nevile and Winther by heating naphthylamine with sulphuric acid 
(equal mols.) at 180—-200° (Trans., 1880,-632), and the acid prepared 
technically by dissolving naphthylamine (1 part) in sulphuric acid 
(5 parts), and finds that all three are identical. A. J. G. 


Conversion of Terebenthene into an Active Terpilene. By 
G. Bovcnarpat and J. Lavonr (Compt. rend., 102, 50 — 52).— 
1200 grams of terebenthene boiling -at 155—157° was dissolved in 
glacial acetic acid and gradually mixed with 880 grams of chromic 
acid also dissolved in acetic acid, care being taken to keep the tem- 
perature below 40°. . No carbonic anhydride is evolved, and the 
greater part of the terebenthene remains unoxidised, but undergoes 
other modification. The products boiling below 190° can be sepa- 
rated into two fractions, one boiling«at:155—156°, the other at 174— 
178°. The first is a mixture of the original terebenthene with a 
certain proportion of camphene; the second has the odour of essence 
of citron, and resembles it in its principal properties. It has the com- 
position CH. ; sp. gr. at 0° (when mixed with about 17 per cent. of 
cymene) = 0°8672; specific rotatory power [a]p = — 56. When treated 
with a current of dry hydrogen chloride, it yields a crystalline dihy- 
drochloride, which melts at 47°, and has no action on polarised 
light. If heated with water or alcoholic potash, this dihydrochloride 
yields a mixture of the hydrocarbon C,oH,. with terpinol. 

If a correction is made for the amount of cymene (about 17 per 
cent.) mixed with this levogyrate terpilene and derived from the 
alteration of the terebenthene, the specific rotatory power of the ter- 
pilene will be about [a]» = — 65. This terpilene occupies a place in 
the bivalent series similar to that occupied by the active camphenes 
in the univalent series. C. H. B. 


Synthesis of an Inactive Borneol. By G. Bovcwarpar and 
J. Laront (Compt. rend., 102, 171—173).—Terebene is heated for 
30 hours at 150° with one and a half times its weight of glacial 
acetic acid, the product mixed with water, washed with a dilute 
alkaline solution and fractionated. It yields unaltered terebene and 
terebene acetate, CoH .,C.H,O, (borneol acetate). This compound is 
a colourless, somewhat mobile, neutral liquid, with an odour resembling 
that of oil of thyme. It boils at 215° without decomposition, and has 
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no action on polarised light; sp. gr. at 0° = 0°977. When heated in 
sealed tubes at 100° for 10 hours with its own weight of potassium 
hydroxide dissolved in alcohol, it yields potassium acetate and an 
inactive borneol. 

The inactive borneol or camphenol thus obtained crystallises com- 
pletely at the ordinary temperature, and has a pungent camphoraceous 
odour resembling that of borneol from Dryabalanops camphora. It 
sublimes easily at 100°, melts at about 190°, and boils without decom- 
position at 208—211° under ordinary pressure. When oxidised with 
nitric acid, it yields an inactive camphor, and when heated with 
concentrated hydrochloric acid in sealed tubes at 100° it is converted 
into a hydrochloride which seems to be identical with that derived 
from terebene or inactive camphene. C. H. B. 


Pimaric Acids. By A. Vesterserc (Ber., 18, 3331—3334).— 
When galipot is washed several times with cold 70 per cent. alcohol, 
and then crystallised from 80 per cent. alcohol at a temperature not 
above 60°, an acid is obtained melting at 130—140°. This substance 
has already been prepared by Cailliot (this Journ., 1874, 457), who 
described it as pimaric acid. When dissolved in dilute soda solution, 
a sodium salt crystallising in large, thin, lustrous plates is obtained ; 
this yields an acid melting at 21U—211° (uncorr.), probably identical 
with Cailliot’s dextropimaric acid (loc. cit.). It is insoluble in water, 
but soluble in hot alcohol and glacial acetic acid, from which it separates 
in large, rectangular plates. A saturated alcoholic solution at 15° is 
dextrorotatory [a]p = + 72°5°. It dissolves sparingly in hot ammonia, 
readily in potash and soda solutions. The calcium salt, (C»H2»0,),Ca, 
crystallises in slender needles. Several other salts were prepared. 
The ethyl salt melts at about 46°. 

Besides the above, the solution of pimaric acid yielded two more 
acids, the one melting at 150°, possibly identical with Cailliot’s 
pyromaric acid; the other corresponding with Cailliot’s “slightly levo- 
rotatory” acid. The author thinks it probable that Haller’s pimaric 
acid (Abstr., 1885, 1241) consists chiefly of this acid. 

It is probable that all three acids pre-exist in the resin, and that 
the acid described by Cailliot and by the author as “ pimaric acid” 
is therefore a mixture of them. N. H. M. 


Volatile Constituents of Ranunculaceous Plants. By H. 
Becxurts (Chem. Centr., 1885, 776—778).—The author has examined 
the volatile constituents of Anemone nemorosa, Anemone pratensis, and 
Anemone pulsatilla. By distillation with water, and subsequent treat- 
ment of the distillate with chloroform, anemone-camphor, anemonin, 
anemonic acid, and a yellowish oil were obtained. 

Anemone-camphor crystallises in hard, shining, rhombic prisms 
which do not melt, but evolve water at 150°, and char above 300°. 
It has a powerful, irritating odour, and a vesicating action. The 
solutions of the substance spontaneously decompose, yielding a com- 
pound soluble in chloroform, and anemonic acid insoluble in chloroform 
and water. This is noticed in preparing the compound from the 
plants; the distillate rapidly becomes turbid from the separation of 
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anemonic acid. The loss of acridity in the plant when kept, and 
in the pharmaceutical preparations of pulsatilla, is due to the same 
cause. 

Anemonin, C\5H,20., forms odourless, rhombic crystals, melting at 
150°. It is soluble in chloroform, less soluble in alcohol and water, 
insoluble in ether. Anemonin distils with steam, and the aqueons 
solution reduces gold, platinum, and silver salts. It is unacted on by 
acetic acid and by benzoic and phosphoric chlorides, but is decom- 
posed when boiled with hydrochloric acid, forming a dark-red, highly 
fluorescent liquid which when evaporated leaves an amorphous, hygro-. 
scopic mass having the properties of an acid. The salts are amorphous, 
and difficult to purify. This acid, which has the formula C,;H,,0,, is 
formed from anemonin by the assimilation of a molecule of water. 

Anemonic acid is a yellowish-white, amorphous powder, insoluble in 
water, alcohol, and ether. 

The yellowish oil has a sharp, irritating smell, and is a powerfal 
vesicant. It gradually solidifies, forming a hard, white, horny mass 
without odour, which is resolved by alcohol into anemonin and 
anemonic acid.. W. R. D.z 


Solubility of Salicin.. By D. B. Dorr (Pharm. J. Trans. [3], 16, 
621—622).—In determinations of solubility, the author urges the 
importance of conducting the preparation of the solution and the 
determination at the same temperature. His own experiments with 
salicin show that solutions prepared at a high temperature and allowed 
to cool (method “ by cooling”’), always, even after several days, indicated 
greater solubility than solutions prepared “by digestion” at an 
approximately constant temperature. One part of salicin dissolves 
in 34°74 parts of water at 0°,.and the solubility increases with the 
temperature, directly, up to about 50° (being 1 in 11°50 at 48°), 
but from this point at a slower. rate; at 1v2° the solubility is 1 
in 0°68. D. A. L. 


Quercetin and Rhamnetin. By C. Liepermayn (Ber., 18, 3414 
—3417).—A controversial paper in reply to Herzig (this vol. pp. 251, 
252). 


Cyclamin and Saponin. By A. Hitcer and L. Morscater (drch. 
Pharm. [3], 23, 831—832).—Cyclamiretin was prepared by the 
action of hydrochloric acid on cyclamin. When fused with potash 
in an iron retort, a semi-fluid, resinous mass distils over along with 
drops of oil. On redistilling this product with steam, a small quantity 
of yellow oil is obtained having the composition C, 85°5; H, 112; 
O, 3:3. The residue exactly resembles colophony, and has nearly 
the composition C;H,O, This residue gives by dry distillation, 
either with zinc-dust or alone, an oil similar to the ore mentioned 
above, whilst the distillation residue partly dissolves in alcohol with a 
bluish-green fluorescence. The residue from the potash fusion, when 
dissolved in water and acidified with dilute sulphuric acid, gives a 
slight flocculent precipitate similar to the resin already described. The 
acidified aqueous solution on distillation gives a distillate smelling 
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strongly of butyric and formic acids. Saponin, a glucoside closely 
related to cyclamin, when treated similarly, yielded a small quantity 
of resin and butyric acid, but neither formic acid nor liquid oil. 
J. T. 
Chlorophyll from the Deep Sea. By W. N. Harttey (Proc. 
Roy. Soc. Edin., 119, 130—136).—Specimens of spirit ot a fine 
green colour poured off from shells collected by the “ Challenger” 
expedition, when examined by the spectroscope showed the presence 
of chlorophyll in solution. Green seaweed brought up on trawls 
also contained chlorophyll. There seems to be no grounds for 
supposing that because chlorophyll has been found at depths of 
553 fathoms, therefore light has not penetrated so far, and has not 
operated in its formation, as the photographic tests yet applied are 
not satisfactory. ¥. 


Action of Potash on Boiling Pyrroline. By G. Ciamician and 
M. Dennstept (Ber., 19, 173—174).—The potassium-derivative of 
pyrroline can be obtained by heating pyrroline with solid potash; this 
was noticed by Anderson but has since been overlooked. The fact 
can be utilised in obtaining pyrroline from animal oil as follows :— 
The fraction containing pyrroline is heated with a large excess of 
potash in a reflux apparatus until the whole mass is fused, any 
unchanged oil is separated, and the solid, finely-powdered, crystalline 
mass washed with anhydrous ether, then treated with water and dis- 
tilled with steam; the pyrroline so obtained boils at 130—131°. Soda 
cannot be substituted for potash in the above operation. 

A. J. G. 


Condensation Products of Pyrroline with Alloxan. By G. 
Ciamician and P. Macnacui (Ber., 19, 106—107).—Meyer and Stadler 
have shown (Abstr., 1884, 1045) that pyrroline reacts with compounds 
containing more than one carbonyl-group to form dyes. The authors 
find that, with alloxan, pyrroline forms in addition a crystalline sub- 
stance. By treating a solution of 11 grams of alloxan in 300 c.c. of 
lukewarm water with 5 grams of pyrroline, this crystalline substance 
is almost exclusively formed, and is gradually deposited from the 
solution. When pure, it forms small and almost colourless crystals, 
nearly insoluble in ether, benzene, and cold water, sparingly soluble 
in alcohol and boiling water. When heated, it is decomposed without 
previous fusion. It has the formula CsH,;N,0,, and when treated with 
potash evolves ammonia, and forms an unstable crystalline compound 
which is now under investigation. i. be F 


Conversion of Pyrroline into Pyridine. By M. Drennsrepr and 
J. Zimmermann (Ber., 18, 3316—3319).—When equal molecular weights 
of sodium (dissolved in the smallest quantity of methyl alcohol), 
pytroline and methylene iodide are heated for five hours at 200°, a 
dark-brown resinous mass is obtained. This is treated with hydro- 
chloric acid and distilled with steam. The residue is made alkaline, 
distilled with steam, and the distillate extracted with ether. On evapo- 
rating the ether, a very small quantity of pyridine is obtained. This 
was identified by crystallographic measurements of the platinochloride. 
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This formation of pyridine from pyrroline supports the constitution 
NH<CH : => ascribed by Baeyer to the latter compound. 


N. H. M. 


Action of Acetic Chloride on Pyridine. By M. Dennstept and 
J. ZimMERMANN (Ber., 19, 75—73).—This reaction leads to the forma- 
tion of dehydracetic acid; the acid is formed from the acetic chloride, 
the pyridine probably only acting by removing the elements of 
hydrogen chloride. Picoline and acetic chloride also yield de- 
hydracetic acid. The authors have endeavoured to obtain de- 
hydracetic acid from acetic chloride by passing its vapours through 
glass or iron tubes heated to various temperatures, or by heating it 
in sealed tubes, or by heating it with lead oxide, but in all cases 
without success. A. J. G. 


Hydroxylation of Pyridine-derivatives. By J. Messincer 
(Ber., 19, 196—197).—When benzylidinecollidinecarboxylic acid is 
treated with bleaching powder and boric acid, a micro-crystalline 
substance is obtained, which from its properties must be regarded as 
a pyridine-derivative in which a hydroxyl-group has been introduced 
into the side-chain. This compound when treated with dilute hydro- 
chloric acid is converted into a crystalline substance of the formula 


C,,H,,0,N + 2H,0. A. J. G. 


Bottinger’s Pyridinedicarboxylic Acid. By C. Bérrincer (Ber., 
18, 3461).—A reply to Voges (this vol., p. 257). 


Supposed Optical Rotatory Power of Picoline. By H. 
Lanpoit (Ber., 19, 157—158).—Hesekiel has recently stated that 
synthetically prepared 8-picoline is optically active (—0°26°), thus 
furnishing an exception to the van’t Hoff hypothesis, as picoline does 
not contain an asymmetric carbon-atom (this vol., p. 256). <A similar 
observation on A-picoline from bone-oil was made by Wiedel (Abstr., 
1880, 269). As this observation, if correct, would be of great im- 
portance, not only in regard to the van’t Hoff theory, but also to 
the fact that no other substance prepared directly from inactive 
materials has shown optical rotatory power, the author has repeated 
Hesekiel’s experiments. The f-picoline showed seemingly a slight 
dextrorotatory power; further examination, however, showed this 
rotation to be due to the glass plates closing the ends of the tube in 
which the liquid was contained, these being subjected to considerable 
pressure by the caps fixing them to the tube. An examination of 
picoline in tubes, the glass plates of which were not so affected, 
showed it to be absolutely destitute of rotatory power. Attention has 
been already drawn by Scheibler (Ber., 1, 268) to the facts that glass 
plates may be rendered doubly refractive by pressure, that a good 
many samples of glass are doubly refractive under ordinary condi- 
tions, and, therefore, that the tubes should always be tested before 
use. As the refractive power of picoline observed by Hesekiel and 
by Weidel was less than that which can be caused in some cases by 
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pressure on glass plates, it seems very probable that it may be due 
to this cause. A. J. G. 


Action of Acetophenone on Ammonia. By C. Encuer and 
P. Rieum (Ber., 19, 40—42).—By the action of ammonia on aceto- 
phenone in presence of phosphoric anhydride, Engler and Heine 
obtained a basic substance, to which they assigned the formula 
CyH,N (this Journ., 1873, 1036). Further investigation has shown 
this substance to be in all probability a pyridine-derivative of the 
formula C.,;H;,N (?C;NH,Ph;{Ph,; = 2: 4:6]). The numbers given 
in the earlier paper agree much better with the new than with the 
old formula. The investigation is proceeding. A. J. G. 


Ammonium-derivatives of Ethereal Salts of Pyridine- and 
Quinoline-carboxylic Acids. By A. Hanrzscu (Ber., 19, 31—40). 
Methyl nicotinate methiodide, CSNH,COOMe,Mel, is prepared by the 
action of excess of methyl iodide on potassium nicotinate ; when treated 
with silver chloride, and subsequently with platinum chloride, the 
platinochloride C,¢H»N,0,,PtCl, + H,O is formed. The corresponding 
hydroxide could not be obtained; as when the salts are treated with 
silver oxide, the betain derived from the ammonium hydroxide 


corresponding to the free acid is obtained. 


aul Stas 


The methylbetain of nicotinic acid, c<—CH—SNMe + H,0, 
CH:CH:CH7 


crystallises in long, lustrous needles, has a neutral reaction, and is 
very readily soluble in water, less- soluble in alcohol, and insoluble in 
the other ordinary solvents. The anhydrous compound melts at 
218° with decomposition. The platinochloride, (C;H;NO,)2,H,PtCk, 
erystallises both in the anhydrous form and with 1 mol. H,0. The 
betain is not decomposed by boiling with strong sulphuric acid, nor 
by heating with hydrochloric acid at 260°. By boiling with aqueous 
potash or baryta, it is decomposed into methylamine and an acid not 
yet isolated. 

The betain of collidine-B-carboxylic acid, CyH,;0,N, prepared in 
manner similar from the methiodide of the methy] salt; crystallises with 
3 mols. H,O, and is completely decomposed at 200°. 

A similar compound, C,H;NSO,, is obtained by treating potassium 
pyridine--sulphonate with methyl iodide at 150°, and decomposing 
the product with water. 

A betain was prepared in a similar manner from picolinic acid ; it is 
crystalline, deliquescent, and gives a platinochloride, 


(C,H;,NO,)2,H,PtCh. 


The methiodide of ethyl a-lepidine-G-carborylate crystallises in golden 
needles, melting with decomposition at 205°. The platinochloride, 
(C,;H,;0.NMe),PtCl,, crystallises in golden-yellow plates, and melts 
with decomposition at 216—218°. The methiodide behaves quite 
differently from those of the pyridine series, described above, when 
treated with silver oxide, yielding a substance whose reactions best 
agree with those of an ammonium oxide, O(C,H,O,N), When 
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treated with dilute acids, it dissolves with re-formaticn of the salts of 
the ammonium base. A. J. G. 


Quinoline-aldehyde. By W.v. Mitter and J. Spapy (Ber., 19, 
130—134).—The results given in Einhorn’s paper on this subject 
(this vol., p. 264), differing in many points from those previously given 
by the authors (this vol., p. 264), they have repeated those parts of both 
their own and Einhorn’s work where discrepancies arise, and have 
found that their results are correct. L. T. T. 


Bye-products of Quinaldine. By O. Dorsyer and W. v. Mitier 
(Ber., 18, 3352—3353).—The fraction of crude quinaldine (freed 
from aniline, monethylaniline, and tetrahydroxyquinaldine by means of 
nitrous acid), boiling at 270—280°, was identified as trimethyl- 
quinoline. This is probably formed by the action of 3 mols. of alde- 
hyde on aniline (comp. this vol., p. 264). N. H. M. 


Action of Hypochlorous Acid on Quinoline-derivatives. By 
A. Ernnorn and R. [aucun (Ber., 19, 53—55).—When quinoline is 
treated with an aqueous solution of hypochlorous acid, much heat is 
evolved and carbosytyril is formed. By mixing quinoline borate 
with a well-cooled aqueous solution of bleaching powder, a substance 
of the formula C,NH,OCI1 is formed; it crystallises in long white 
needles, and melts at 112°. This substance can also be obtained by 
treating the potassium-derivative of carbostyril with sodium hypo- 
chlorite. When dissolved in alkalis, and precipitated with carbonic 
anhydride, carbostyril is again obtained. A. J. G. 


Quinoline-derivatives from Isatinic Acid. By W. Pritzincrr 
(J. pr. Chem. [2], 33, 100).—Acetone reacts with isatinic acid in 
alkaline solution, with elimination of 2 mols. of water, and formation 
of a methylquinolinecarboxlic acid, melting at 240—241,° probably 
identical with aniluvitoninic acid, obtained by Béttinger (Ber., 15, 
2357) from aniline and pyruvic acid. N. 


Dimethylnaphthaquinoline. By J. H. Reep (J. pr. Chem. [2], 
32, 630—631).—A dimethylnaphthaquinoline, C,;NH,;, may be pre- 
pared by treating acetone, paraldehyde, and f-naphthylamine with 
hydrochloric acid ; it is a white, crystalline-substance, melts at 126— 
127°, and distils at above 360°. The picrate, C\sH,;N,C,H.(NO,),OH, 
form small yellow needles, sparingly soluble in acetone and alcohol. 
The dichromate forms small, reddish-yellow needles, melts with de- 
composition at 115°, and is sparingly soluble in boiling water, but dis- 
solves readily if a small amount of sulphuric acid is added. A. P. 


Sparteine and its Salts. By A. Houps (J. Pharm. [5], 13, 39— 
41).—The leaves and branches of Spartium scoparium are lixiviated 
with alcohol at 60°, until the washings cease to give a precipitate 
with iodated potassium iodide. The alcoholic solution is distilled 
under diminished pressure at a low temperature, and the residue is 
taken up with a solution of tartaric acid. After filtration, the solution 
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is rendered alkaline by means of potassium carbonate, and is agitated 
with ether. Fresh tartaric acid solution is added, the sparteine 
again set free by alkali, and taken up by ether; and this treatment 
is repeated until a colourless, ethereal solution is obtained, which 
yields pure sparteine when evaporated without exposure to air or light. 
A kilogram of plant yields about 3 grams of the pure product. 
Spurteine is a colourless liquid boiling at 287°. It is soluble in 
alcohol, ether, and chloroform, but insoluble in benzene and petroleum. 
It gives abundant white fumes in presence of hydrochloric acid. It is 
a tertiary diamine. Easily crystallisable salts are obtained by com- 
bining it with acids. Potash and ammonia give a white precipitate 
with a solution of the sulphate; this precipitate is insoluble in 
excess: hydrogen carbonate produces no precipitate in the cold, but 
when heated a whitish deposit forms. Concentrated hydrochloric, 
nitric, or sulphuric acids produce no coloration with the alkaloid. 
Cadmium iodide gives a white curdy precipitate. Sodium phospho- 
molybdate gives a white precipitate, soluble on heating. Copper 
salts give a greenish precipitate, platinum chloride gives a yellow 
crystalline precipitate. 


Quinine Hydrate. By F. W. Frercurr (Pharm. J. Trans. [3], 16, 
385).—Quinine retains only 1 mol. H,O when it is precipitated by 
ammonia, and dried in the air at the ordinary temperature, or when 
it is deposited from its solution in ether, and dried either in the air 
or over sulphuric acid at the ordinary temperature. D. A. L. 


Preparation of Cocaine. By E.R. Squiss (Pharm. J. Trans. [3], 
15, 774—776, and 796—798).—The following process, which is 
obviously only approximate, is suggested for the estimation of cocaine 
in coca-leaves. 50 grams of the finely powdered leaves is moistened 
with an equal weight of a mixture of 60 parts of alcohol (92 per cent.) 
and 1 part by weight of sulphuric acid. After a short interval, the 
mass is percolated with alcohol until 250 c.c. of liquid has been 
obtained. This is evaporated at as low a temperature as possible to 
10 c.c., when about 50 c.c. of water is added in small quantities at a 
time to extract :the soluble matter, including the cocaine salt, and 
separate ¢hlorophyll and resin. The filtered solution is twice ex- 
tracted with ether, solution of sodium carbonate then added, and the 
free cocaine removed from the alkaline liquid by agitation with 
ether. The ethereal solution is evaporated, the residue superficially 
washed with a little water, and finally dried and weighed. The 
residue contains, on an average, about 20 per cent. of alkaloid with 
much impurity. 

The author has modified: this process and applied it to the prepara- 
tion of the pure alkaloid:on the large scale. Full details of the 
process, which is long and tedious, are given in the paper, as well as 
much general information about cocaine and its properties. 

W. R. D. 


Extraction of Cocaine. By A. Casraina (Chem. Centr., 1885, 
927).—One yart cf the powdered leaves is boiled with eight parts of 
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water, macerated for half an hour, then percolated. As soon as the 
liquid has passed through, the leaves are further percolated with eight 
parts of alcohol. The liquid is precipitated with lead acetate, and the 
excess of lead removed from the clear liquid by sodium sulphate. This 
solution, after evaporation to a syrup, is diluted with water, filtered 
from resin, and precipitated with sodium carbonate. The precipitate 
is extracted with ether, which on evaporation leaves impure cocaine. 
This is purified by washing with alcohol, when prisms of éocaine 
remain. By this method the author obtains 0°2 per cent. of cocaine. 
The alkaloid is soluble in 700 parts of cold water, more soluble in 
alcohol and ether. It is decomposed at 113°. W. R. D.z 


Wrightine (Conessine). By H. Warnecks (Ber., 19, 60—62).— 
Wrightine, or conessine, was obtained as an amorphous substance by 
Stenhouse (Pharm. J. Trans. [2], 5, 493) and by Haines (cbid. [2], 6, 
432) from the bark of Wrightia antidysenterica. The author has 
extracted this alkaloid from the seeds of the plant, and has obtained 
it in a pure condition. It forms a voluminous mass of brittle, colour- 
less needles, of bitter taste. When heated, it turns yellow at 60—70°, 
and melts at 122° (uncorr.); by further cautious heating, it can be 
sublimed in part unchanged. It forms crystalline salts with acids, is 
sparingly soluble in water, readily in alcohol, ether, chloroform, &c. 
Several colour reactions for the alkaloid are described, as also an 
oxidation product not yet obtained in a pure state. From analyses 
of the free base and of the platinochloride, the author gives the formula 
C,,H,,N (compare next Abstract). A. J. G. 


Conessine (Wrightine). By K. Potsrorvr and. P. Scuirmer 
(Ber., 19, 78—85).—The authors have prepared this alkaloid from 
the bark of Holarrhena Africana, which contains. about 0°1 per cent. 
Conessine (wrightine), C\2H»N, crystallises in brittle, silky needles, and 
melts at 121°5°. The hydrochloride, G,,H.N,HCl + H,0, crystallises 
in groups of needles ; the platinochloride, (C,,H2»)N ).,H,PtCl, + 4$H,0, 
forms reddish-yellow needles.; the aurochloride, 2(C,,H2»N,HAuCl,) + 
34H,0, crystallises in long, golden-yellow needles; the mercuri- 
chloride, C,,H..N,HHgCl;, also crystallises in needles. 

Methylconessine iodide, C\zH»MeNI + 13H,0, prepared by heating 
conessine with methyl iodide and absolute alcohol at 100°, crystallises 
in pale-yellow tables, readily soluble in hot water. The ethyl com- 
pound, C,.H,.EtNI + 4H,0, crystallises in pale yellowish-red tables. 

Methylconessine hydroxide, obtained by the action of freshly precipi- 
tated silver oxide on the iodide, forms a fibro-crystalline mass of 
strongly alkaline properties; it could not be purified. It eagerly 
absorbs carbonic anhydride from the air. The normal carbonate, 
CO(O0-C,,H»MeN), + 4H,0, crystallises in long brittle needles; an 
acid carbonate also exists. The chloride, C,,H»MeNCl] + 23H,0, 
prepared by the action of hydrochloric acid on the carbonate, crystal- 
lises in lustrous, white groups of needles. When the hydroxide is 
heated at 150° for some hours, it is resolved into conessine and methyl 
alcohol. If heated directly over a small flame, water and ammonia are 
given off, and the residue, after treatment with hydrochloric acid, 
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yields the hydrochlorides of two bases. The free base from the 
less soluble of these crystallises in needles and melts at 74°. 
A. J. G. 

Ptomaine from Poisonous Cheese. By V. C. VauaHan (Zeit. 
physiol. Chem., 10, 146—149).—In 1883-4, in Michigan, 300 persons 
were taken ill after partaking of certain cheeses; the symptoms were 
vomiting and purging, followed by signs of cardiac failure and great 
nervous prostration. The cheeses were found te have normal taste and 
smell, but, when cut, a slightly opalescent acid fluid exuded. Dogs 
and cats refused to eat the cheese. Microscopic examination revealed 
numerous micrococci. These were cultivated and injected into rabbits 
with negative results. A watery extract of the cheese was acid, 
sodium hydroxide gave a precipitate; this was extracted with ether, 
evaporated to dryness, dissolved in water, and extracted again with 
ether. This last ethereal extract was dried in a vacuum over sulph- 
uric acid, when needle-like crystals separated. By experiments on 
men, this was found to cause symptoms similar to those mentioned 
above, and was therefore the poison. It was called tyrotowicon ; it forms 
Prussian blue with ferric chloride and ferrocyanide of potassium, and 
reduces iodic acid. It is not precipitated by the usual precipitants of 
alkaloids. 16 kilos. of one cheese yielded 0°5 gram, of another 0°1 gram 
of tyrotoxicon. W. Dz. H. 


Coagulation of Albumin. By E. Varenne (Compt. rend., 102, 
129—131).—Egg albumin, prepared by Wurtz’s process, coagulates in 
two phases at 60° and 75° respectively, the first characterised by a 
turbidity, and the second by the separation of distinct flakes. Solu- 
tion of white of egg in water coagulates at the same temperatures. 
Coagulation is materially affected by the presence of various metallic 
salts, and takes place in one or two phases (corresponding with the 
two phases in the case of pure albumin) according to the nature and 
proportion of the salt present. 

Ammonium molybdate, potassium chlorate, sodium sulphate, and 
manganese sulphate exert very little effect, but coagulation takes 
place in one phase only. 

Sodium chloride, magnesium sulphate, sodium thiosulphate, potas- 
sium iodide, mercuric potassium iodide, sodium arsenate, sodium 
borate, and ferric sulphate retard coagulation, or in some cases 
prevent it completely, if added in sufficient quantity. The last four 
completely prevent coagulation if present in the proportion of 0:1, 0°5, 
0'5, and 0°001 gram per litre respectively. 

Cadmium sulphate, uranium acetate, copper sulphate, barium 
chloride, barium nitrate, urea nitrate, and tartar emetic accelerate 
coagulation. C. H. B. 


Amido.acids Resulting from the Decomposition of Proteids. 
By E. Scuvuuze and E. Bossuarp (Zeit. physiol. Chem., 10, 134—145). 
—In the decomposition of conglutin, amido-acids are obtained which 
are optically inactive if baryta-water is employed at a temperature of 
150—160°, optically active if hydrochloric acid is used. Leucine 
obtained by the latter method was heated with baryta-water under 
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ressure at 170° for six hours, when its rotatory power was lessened 
* one-third ; on being heated for three days at 150—160°, it became 
optically inactive, and its solubility in water diminished. Heating 
leucine with water for a similar length of time produced no change in 
it. Changes in the rotatory power of amido-acids are also brought 
about by fungi; Penicillium glaucum was grown in solutions of leucine 
and glutamic acid, and after five or six weeks the solutions were 
examined with the polarimeter. It was found that leucine, which is 
normally dextro-rotatory (ap = + 173) was converted into an iso- 
meric substance which was levorotatory (ap = — 17:3). Optically 
inactive leucine was similarly converted into a levorotatory isomeride. 
With glutamic acid, similar results were obtained. By the growth 
of the fungus, this substance, whieh is normally dextrorotatory 
(ap = + 31°6), was changed into a levorotatory isomeride (ap = 
— 32:3). Optically inactive glutamic acid was similarly acted upon. 
W. D. H. 

Venous Hemoglobin Crystals. By M. Nencxr and N. Sreper 
(Ber., 19, 128—130).—It is well known that the crystals of arterial 
hemoglobin or oxyhsemoglobin show the two characteristic absorption 
bands, but hitherto no crystals have been obtained of the reduced or 
venous hemoglobin. The authors have now succeeded in obtaining 
crystals of this venous hemoglobin, and find that it shows the charac- 
teristic single band of venous blood. 

Pure crystallised oxyhemoglobin from horse blood was dissolved in 
lukewarm water, a few c.c. of putrefying blood added, and the whole 
sealed up in a flask from which all the air had been previously ex- 
pelled by hydrogen. After remaining at 20—25° for 8 to 14 days, by 
which time every trace of remaining oxygen had been used up by the 
bacteria, about 25 per cent. of absolute alcohol was added, precautions 
being taken not to admit air. The solution was now left for 12—24 
hours at 5—10°, when venous hemoglobin crystallised out in glisten- 
ing hexagonal plates and in prisms, which are violet by reflected, 
green by transmitted light. Under the spectromicroscope they show 
the characteristic single band. The prismatic crystals are double- 
refracting. The examination must be made in the mother-liquor and 
at low temperatures, as the crystals are very unstable; they deliquesce 
at the ordinary temperature, and are immediately converted into 
oxyhemoglobin by contact with the air. This venous hemoglobin is 
more soluble in water than the corresponding oxyhemoglobin. 

The authors state that if horse blood is allowed to putrefy in well- 
closed vessels, alcohol then added, and the whole allowed to remain for 
some time at about 0°, venous hemoglobin separates out in consider- 
able quantity in the form of a crystalline magma. They are now 
examining the venous hemoglobin obtained from blood from other 
sources. bh. F. F. 
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Chemistry of the Retinal Rods. By H. Dreszr (Zeit. Biol., 22, 
23—39).—Kiihne has previously shown that oxidising agents, in- 
cluding ozone and hydrogen peroxide, have no effect on visual purple 
(rhodopsin). He had not found it possible to test the effect of osmic 
acid, because the rods contain a substance, myeloid, which is coloured 
black by osmic acid, and this conceals the behaviour of visual purple. 
Unna found that this black colour is destroyed by hydrogen peroxide. 
Hence the investigation of the action of osmic acid on visual purple 
is now possible. 

Frogs’ retinse were treated with hydrogen peroxide, and the excess 
removed by washing with weak soda solution. Osmic acid was added, 
and within two minutes the purple colour was destroyed. Other 
frogs’ retinss were allowed to remain over night in a concentrated 
solution of ammonium chloride; this dissolves out the myeloid; osmic 
acid was then added and again destroyed the purple in two minutes, 
Rabbits” retinee contain normally less myeloid than those of frogs. 
They were treated in the dark with osmic acid ; a light-brown colour 
was produced which underwent no change in daylight, showing that 
the visual purple had been destroyed. 

Potassium permanganate and iodine also destroy visual purple. 
Ferric chloric, potassium chlorate and iodate, and a solution of potas- 
sium chlorate, containing 2 per cent. of ammonium metavanadate, 
have no effect. These reactions show that visual purple is a substance 
already highly oxidised. 

Visual purple was shown by Kiihne to be soluble in solution of bile 
salts. This is because bile dissolves out from the rods a vehicle in 
which visual purple is soluble. This vehicle is probably a substance 
resembling myosin. Solutions of free toluylenediamine or of its 
neutral acetate break up the rods into cross discs, but do not dissolve 
out the purple from the fragments. 

After a frog has been poisoned by piloearpin, the regeneration of 
rhodopsin in the dark after exposure to light is hastened, not hindered, 
as Kiihne and Ayres found in the rabbit. Atropine and muscarine 
have no such influence. The brightness of the sky, the body tem- 
perature of the frog, and the force of the blood circulation, are im- 
portant factors in this regeneration, so that control experiments with 
unpoisoned frogs are always necessary. 

Myeloid is not lecithin as some have supposed. Lecithin is not 
coloured so intensely black by osmic acid as is myeloid, nor is the 
coloration removed by hydrogen peroxide. Myeloid is probably 
vitellin, which is a compound or very intimate mixture of globulin 
with lecithin ; it is deeply blackened by osmic acid, and this colour is 
destroyed by hydrogen peroxide. Vitellin and myeloid are also alike 
i being soluble in concentrated solutions of salts like ammonium 
chloride. On the other hand, vitellin is not decomposed by ether, 


and therefore after treatment by this reagent its behaviour to osmic 
2c2 
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acid is unchanged. Myeloid, however, is soluble in ether, this may 
be accounted for by the salts present in the lymph of the retina, or 
by the fact that the ether used was not free from alcohol. It is well 
known that the presence of certain salts modifies in a similar way the 
action of ether on egg albumin. The difference in the osmic acid 
colour produced in the rods and that in nerve-fibre, is probably due 
to the presence of neurine in the latter. 


Intestinal Digestion of Albumin. By J. Wenz (Zeit. Biol., 22, 
1—22).—Discrepancies in the results of previous observers on this 
subject are due to care not having been taken to prevent the admix. 
ture with the intestinal juice of other enzymes present in the alimen- 
tary canal, nor to prevent putrefaction, whilst the sense of smell was 
relied on as a test of putrefaction, without looking for bacteria. To 
this Masloff’s work (Unters. Physiol. Institut, Heidelberg, 1878) is 
an exception, he employed thymol or salicylic acid as antiseptics, 
and found that the intestinal juice had no digestive power on fibrin. 

In the present researches, care was taken to obviate both these 
sources of error, the first by the prolonged washing of the intestine 
with various agents, the second by the addition of a piece of thymol, 
or of a few drops of a 25 per cent. alcoholic solution of thymol in 
each experiment. 

The enzymes hitherto known can be extracted and isolated by 
appropriate treatment with water, dilute acids, and alkalis, or gly- 
cerol, without any loss of their property of digesting albumin. Pro- 
ceeding on this basis, tracts of intestine (of dogs and pigs) were first 
washed for a long time with water, till this fluid passed through 
perfectly clear, then opened on a glass plate, and the mucous mem- 
brane detached, washed thoroughly with alcohol and ether, dried and 
extracted with glycerol, water, 3 per cent. sodium chloride solution, 
0°2—0°4 per cent. sodium hydroxide solution, and 1 per cent. salicylic 
acid. 

In the case of two dogs, intestinal fistule were made by Thiry’s 
(Sitz. Wien. Akad., 50) plan, namely, by the isolation of a loop of 
ileum by means of ligatures and the establishment of an external 
opening; the intestine included between the ligatures was daily 
washed out with saline solution for six days, and the secretion col- 
lected. In this way from 1 to 1°5 c.c. of juice was on the average collected 
from 30 cm. of intestine. It was transparent, yellowish, alkaline, 
became slightly cloudy on neutralisation, and contained no peptone. 

The efficacy of the various extracts and of the juice was tried in 
neutral, acid, and alkaline solutions on the various kinds of albumose 
described by Kiihne and Chittenden, namely, proto-, hetero-, deutero-, 
dys-, and anti-albumose, also ou anti-albumate and anti-albumoid; 
these bodies being intermediate products in the conversion of native 
proteid into peptones. The fluid was examined for peptone at inter- 
vals varying from 6 to 72 hours. 

The method adopted for the detection of peptones was as follows: 
the fluid was saturated by shaking it well with ammonium sulphate. 
This salt precipitates all proteid bodies but peptones. The filtrate 
was tested for peptone by the biuret reaction. It must be here stated 
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that Heynsius maintains that ammonium sulphate precipitates pep- 
tones also (Pfliiger’s Archiv, 34). Kiihne takes the opposite view, 
and explains Heynsius’ results by saying that the commercial peptone 
used by Heynsius consists entirely of albumoses. 

The following conclusion is ‘drawn :—Intestinal juice of the dog 
and pig has no peptonising action on the decomposition products of 
albumin. In some exceptional cases a trace of peptone seems to be 
formed from deutero-albumose, the albumose most allied to peptone ; 
this is possibly due to the fact that the saturation with ammonium 
sulphate had been incomplete, and that therefore some deutero-albu- 


mose (which gives the biuret reaction) was present in the filtrate. 
W. Dz. H. 


Proteid Digestion. A. Srurzer (Zeit. physiol. Chem., 10, 158— 
162).—Kellner (Abstr., 1881, 296) found by experiments with 25 
different diets on herbivorous animals, that Stutzer’s method of esti- 
mating the digestibility of foods by the action of artificial gastric 
juice, gave results which were 0°4 per cent. of dry food material 
higher than those obtained in the living animal, whatever the diet. 
Pfeiffer (J. Landwirthschaft) obtained a similar result with omnivorous 
animals. That is an amount of nitrogen corresponding to 0-4 per 
cent. of the dried food passes off in all cases in the form of products 
of metabolism. The so-called depression of proteid digestion by a 
diet poor in nitrogen therefore does not exist. 

A method which may be employed to separate the substances con- 
taining nitrogen, which are products of metabolism, from other 
nitrogenous substances in the excrements, is to subject them to the 
action of artificial gastric juice; the former being soluble, the latter 
not. Any error from the presence of epithelial cells from the intes- 
tinal walls must be very small. The average of ten experiments gives 
the quantity of nitrogen in the feces contained in products of meta- 
bolism as 0°4 per cent. of dry food material. 

Digestion coefficients may be reckoned in three ways:—(a.) The 
difference between food-nitrogen and feces-nitrogen, plus the nitrogen 
of the products of metabolism in the feces (0°4 per cent.). (b.) The 
difference between food-nitrogen and that part of the feeces-nitrogen 
insoluble in gastric juice. (c.) The difference between the food- 
nitrogen and that part of the food-nitrogen insoluble in gastric and 
pancreatic juices. 

In the ten experiments, these three methods gave results within a 
few decimal points of one another. W. D. H. 


Nutritive Value of some Digestion Products of Albumin. 
By S. Poutirzer (Pfliiger’s Archiv, 3'7, 301—313).—A dog was fed for 
successive periods on meat, peptone, protalbumose, heteroalbumose, 
and gelatin. The amount of nitrogen ingested per diem was approxi- 
mately equal in all cases. The following table gives the results of 
the nitrogen estimations in food and excreta. 
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From this, the conclusion is drawn that peptone and hemialbumose 
have the same nutritive value as meat, this result contrasting with 
the loss of nitrogen (and body-weight) when gelatin is employed as 
a food. W. D. H. 


Nutritive Value of the so-called Meat-peptones. By N. 
Zontz (Pfliiger’s Archiv, 3'7, 313—324).—Meat-peptones owe much 
of their value to the large amount of extractives and salts they con- 
tain; this paper deals only with their nitrogenous constituents. 


Such a research was necessary, since Kiihne has recently shown that 
commercial peptones consist in large measure of albumoses. 

Dogs were fed on meat, and then for successive periods on Kem- 
merich’s and Koch’s peptones, containing an equivalent amount of 
nitrogen. A certain constant amount of fat was mixed with the 
diet. The nitrogen in urine and feces was analysed and the animals 
weighed. The animals take the artificial food with much aversion, 
on account of its bitter taste, so that it had to be administered by an 
cesophageal bougie. Often it caused vomiting and purging. While 
it composed their diet, they were in an emaciated and sick con- 
dition. This is borne out by the results of nitrogen estimation, as is 
shown in the following table :— 


Number Daily gain or 
" of days. loss of nitrogen. 
Meat and fat . 5 + 0°2 gram 
Kemmerich’s peptone and fat — 05 ,, 
Meat and fat +02 ,, 
Koch’s peptone and fat — 05 , 
Meat and fat .. +03 ,, 


After the animals had been fed for some days on a diet very poor 
in nitrogen, consisting of rice and fat, the addition of peptonised 
meat to this produced a gain in flesh for some days, and then the 
nitrogenous exchange and body-weight remained fairly constant. 

E. Pfeiffer (Berliner klin. Wochensch., 1885, 30) concludes from 
clinical experience that Kemmerich’s peptone is more nourishing 
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than Koch’s. This is confirmed by analysis, which shows that the 
former contain 9°7 per cent., the latter 8°02 per cent. of nitrogen. 
W. D. H. 


Digestion of Various Foods in the Human Intestines. By 
H. Mauratti (Bied. Centr., 15, 40—41).—The author made certain 
experiments on himself in Voit’s laboratory. For two days he ate 
daily maize flour, 540°8 grams dry substance, boiled with water con- 
taining a little salt, his drink being water. For another three days 
he used maize flour with butter; 667°5 grams dry substance and 
80'1 gram butter. Another three days he ate cheese with the maize 
flour; 688°7 grams dry substance and 130 grams Swiss cheese. The 
following percentages of the constituents of these foods occur in the 
feces :-— 


Maize Maize 
and butter. with cheese. 


Dry substance ; 7°96 4°20 
Nitrogen 731 
Fat. ..ccccccccccces : "Se 9°34 
Carbohydrates 3° ; 2°32 

19°37 


The effect of cheese on the digestion of the maize is surprising, 
and is of considerable interest when it is remembered that the food 
of the Tyrolese and North Italians consists largely of polenta and 
cheese. Further experiments were made with pease and meat ; for two 
days pease, containing 957°9 grams dry substance, were taken with 
151 grams butter; for another two days no butter, but pease con- 
taining 10042 dry substance; and in another three days pure flesh 
containing 581°03 grams dry substance; the percentages of the con- 
stituents remaining undigested in the feces were as follows :— 


Pease and Pease 
butter. alone. Flesh. 


9°86 2°77 
1°62 
1°78 


8°21 
These results agree well with those of Rubner. J. F. 


Digestion of “Saccharin.” By A. Srurzer (Bied. Centr., 15, 
64—65).—This substance was discovered by Fahlenberg and Remsen, 
and termed by them anhydro-orthosulphaminebenzoie acid (Abstr., 
1879, 628); it forms white crystals, which are soluble with difliculty 
in cold, but easily in hot water, and is distinguished by its intensely 
sweet taste, with a slightly almond flavour, which is perceptible in a 
solution of 1 part in 10,000 of water. 

The author’s experiments with this substance were made to ascer- 
tain its effect on the digestion of protein substances; finely-ground 
cocoa cake as sold for fodder, bread and meat were submitted to the 
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action of the gastric juices, with the result of finding trifling effects, 
certainly none of a hurtful kind. The transformation of starch into 
sugar is hastened by the addition of “saccharin” to the malt soln. 
tion, if sugar is also present; if sugar is absent, the diastatic action 
is retarded. The addition of 0°01 to 0°'l gram of “saccharin” to the 
food of rabbits and dogs caused no injurious results. In order to 
test its power of retarding decomposition, a dilute extract of pep- 
tonised meat was prepared ; its action was feeble, and when used for 
arresting decay, salicylic acid should always be added. With dilute 
solutions of starch and cane-sugar, it acted almost as well as thymol 
and salicylic acid. 

The author believes that the substance will be used in future, 
instead of cane-sngar, to sweeten pastry, liqueurs, medicines, &c. 


J. F. 


Note.—The name saccharin ought not to be applied to this sub. 
stance, having been in use since 1880 to designate the carbohydrate 
originally obtained by Peligot by the action of lime on cane-sugar.— 
A. J. G. 


Digestion Experiments. By H. P. Armssy (Amer. J. Sci., 1885, 
355—369).—Sheep were fed with clover-hay, cotton-seed meal, and 
malt coombs. The following table shows the average percentage of 
the food that was digested :-— 


Nitrogen- 
P: otein. free Fat. 
extract. 


Dry | Organic 
matter. | matter. 


Clover-hay.... : : ' 36° : 57°7 | 42°7 
Cotton-seed.... 2 : ' ‘ 67°8 |103°2 
Malt coombs .. ” "7 ' . ' 68 °1 104°6 


After giving full details of his experiments, the author proceeds to 
discuss the question of the errors of the results as occasioned by 
errors in weighing out the food, and analytical errors, &c. For the 
hay (alone) experiments, it is computed that the figures representing 
digestion given above are subject to the following errors :—Dry 
matter + 0°08 per cent., protein (N x 6°25) + 1°15, and crude fibre 
+ 0°62. But the errors in the experiments with the bye-fodders are 
increased by the phenomenon which Fischer has observed, that the 
digestibility of the same fodder by the same animal may vary at 
different times. Combining all the possible errors, we find— 


Malt coombs. Cotton-seed meal. 
4°25 per cent. 4°74 
566, 3:17 

‘ 52°37 


It was evident that the fat determinations were valueless, so that 
on the whole the results arrived at have but little scientific value. 
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Conceding this, the question then arises as to the value of all other 
digestive experiments. There can be no doubt, however, that they 
possess a certain practical value, but none of the results can pro- 
perly enter into any scientific calculation. E. W. P. 


Exchange of Material in the Pig. By E. Metsst (Zeit. Biol., 
22, 63—160).—These experiments on the pig were undertaken in 
consequence of the value of this animal from a commercial point of 
view. 

Various diets were tried, full, medium, and scanty ; they consisted 
chiefly of rice and barley. The animals used were of the Hungarian 
and Yorkshire breeds, but the results in the two agree closely. 

Full analyses are given of the fodder used, and also of the various 
egesta by the lungs, rectum, and kidneys in each case for the period 
of aweek. Analyses are also given of the excreta during inanition. 

The results are interesting to the chemist and physiologist, as 
showing among other things the possibility of fat being formed both 
from albuminous and carbohydrate food. W. D. H. 


Formation of Trypsin. S. Levascnerr (Pfliger’s Archiv, 37, 
32—44).—Trypsin does not exist as such in the pancreas, but a pre- 
cursor of the ferment or zymogen is present in the cells of that 
organ. Heidenhain showed that a glycerol extract of a fresh pancreas 
is inactive, but after it has stood 24 hours or been treated with 1 per 
cent. acetic acid, glycerol will extract an active ferment. 

These generally accepted facts having been rather shaken by some 
experiments of Weiss (Virchow’s Archiv, 68, 413), this research was 
undertaken, and the results confirm those of Heidenhain. The 
extracts were in all cases made with concentrated glycerol. 

By placing a cannula in the pancreatic duct, it was found in the 
dog that subcutaneous injection of pilocarpin increased not only the 
salivary, but also the pancreatic secretion. The increase in secretion 
followed the injection in the course of a minute. The pancreas in 
dogs poisoned by pilocarpin, yielded no trypsin to glycerol,even after 
the lapse of 24 hours, all the zymogen having been converted into 
trypsin, and discharged into the intestine previous to death. 

In animals from whom food had been withheld for 24 hours, the 
yield of trypsin was very abundant; that is, if the extract was made 
24 hours after the death of the animal. In animals from whom food 
had been withheld for a longer time, glycerol extracted no trypsin 
24 hours after death; that is, the zymogen had disappeared. Micro- 
scopic examination of these glands showed the unexpected result 
that the cells were filled with the granules with which the zymogen 
has been hitherto identified. The conclusion is drawn that these 
granules are not themselves the zymogen, but only carriers of it—a 
conclusion to which Heidenhain subscribes in a footnote. The oppo- 
site condition, zymogen without granules, has not been ee 

W. D. H. 

Fate of Pepsin and Trypsin. By H. Leo (Pfliger’s Archiv, 37, 
223—231).—Several observers have found pepsin in the urine, blood, 
and various organs of the body. Sahli (Pfliiger’s Archiv, 36, 209) 
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describes both pepsin and trypsin in the urine. The pepsin found in 
other organs than the stomach is probably not formed in them, as it 
would be useless there owing to the alkaline reaction of those parts, 
but probably in all cases comes from the stomach. 

Small pieces of fibrin soaked in the urine absorb the pepsin there- 
from; on removing them to 0°] per cent. hydrochloric acid they are 
rapidly digested. If the fibrin, however, has been preserved for a 
long time under alcohol this does not occur. The pepsin which is 
thus shown to be present is not derived from the blood, which yields 
the fibrin, as is shown by control experiments in which the fibrin was 
not first soaked in urine. If the urine is first boiled, the activity of 
the pepsin in it is destroyed, and digestion of fibrin does not occur. 
Pepsin was thus shown to be present in the urine of 60 healthy 
persons. Morning urine is richest in pepsin. In cancer of the 
stomach and typhoid fever, the urine contains no pepsin. 

Trypsin is absent in the urine of healthy and sick people. Sahli’s 
results are explained by putrefaction not having been prevented in 
his experiments. A few drops of alcoholic solution of thymol will 
prevent putrefaction, and then digestion of the fibrin never occurs in 
a solution of 1 per cent. sodium carbonate. 

The question then arises, is trypsin destroyed in the alimentary 
canal, or in the way thence to the kidneys? Fresh faces were found 
to contain no trypsin. It is unlikely for it to escape unchanged from 
the alimentary canal, because its presence in the lymph, or blood 
would cause digestion of the protoplasmic elements with which those 
fluids come in contact. Moreover, it has never been found in the 
blood or tissues, hence it must be destroyed in the alimentary canal 
itself. By making extracts of different parts of the intestines of one 
dog, the probable conclusion is drawn that pepsin disappears in the 
second third of the small intestine, and trypsin in the lower third. 

W. D. H. 

Conversion of Peptone by the Liver. By J. Srzcen (Pfliiger’s 
Archiv, 3'7, 325—341)——From previous observations (ibid., 28), the 
author concluded that the liver possessed the power of converting 
peptone into sugar and some new nitrogenous substance or substances. 
An increase of sugar takes place either when peptone is given 
as food, injected into the portal vein, or placed in contact with 
pieces of excised liver in detibrinated blood ; it was anticipated that 
an increase of the crystalline nitrogenous decomposition products 
would occur. Owing to the normal percentage of these products in 
the liver varying within such wide limits, even in the same species of 
animal, it was only possible to obtain any conclusion by making com- 
parative experiments on parts of the same liver. A full description 
of the methods is given. The results of six experiments show & 
marked increase in the decomposition products, as anticipated. The 
author replies at length to Hoffmeister’s criticism (Arch. Pharm., 19, 
1—2) of his former paper. a 


Sugar in the Blood with Reference to Nutrition. By J. Srecex 
(Phliiger’s Archiv, 3'7, 348—368) —In an earlier investigation, the 
author has shown that the percentage of sugar in an excised liver van 
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increase from 0°4 per cent. to 3:0 per cent., without any alteration in 
the quantity of glycogen, and still more recently that this increase is 
probably due to the decomposition of peptone. In the present experi- 
ments, he bas determined the influence of inanition and various carbo- 
hydrate diets on the formation of sugar in the liver. The experiments 
were all made on living animals. The amount of sugar formed in the 
liver was calculated from the difference between the percentage of 
sugar in the blood of the portal and hepatic veins. The blood of the 
hepatic vein is always much richer in sugar than the blood of the 
portal vein, even during long periods of inanition, although the 
quantity of sugar formed in a single day exceeded the total amount 
of glycogen present in the body. 

If Bernard’s explanation of the formation of sugar were correct, 
the percentage of sugar in the porial and hepatic veins ought to be 
exactly the same with a carbohydrate diet. He concludes, therefore, 
that glycogen does not furnish the sugar, but fulfils some other, at 
present unknown, metabolic function. J. P. L. 


Non-fermentable Reducing Substances in Blood. By J. 
Srecen (Pfltiger’s Archiv, 3'7, 369—374).—The author considers the 
lower percentage of sugar found in blood by fermentation to be due 
solely to incomplete fermentation, and not, as stated by Otto, to the 
presence of non-fermentable reducing substances. J. P. L. 


Glycogen in Ciliated Infusorise. By E. Mavpas (Compt. rend., 
101, 1504—1506).— Paramecium aurelia, which was taken as a type 
of the ciliated infusoriw, contains a substance which is quite distinct 
from the solid granulations of the gregarinew, and is identical with the 
glycogen from the liver of a rabbit in its behaviour towards alcohol 
or iodine solution under the microscope. 

In one instance of a rich cultivation of P. aurelia no glycogen 
could be detected. C. H. B. 


Amylaceous Granules in Gregarine. By E. Mavupas (Compt. 
rend., 102, 120—123).—These granules exist in all gregarinse, without 
exception, and also in certain parasitic ciliated infusorie. They 
vary in size and shape, occurring in flattened ovals, spheres, discs, 
and more or less irregular forms. They are coloured yellowish-brown 
by iodine, and under the microscope show a conceutric structure, and 
a black cross with polarised light. The granules are insoluble in cold 
water, but dissolve in water at 45—60°, and the solution is coloured 
violet by iodine, and reduces Fehling’s solution. The granules are 
distinctly amylaceous in character, and in some of their properties are 
identical with the starch of the floride. The author adopts the name 
zooamylum, proposed by Biitschli. C. H. B. 


Presence of Sugar in Urine on a Diet of Cane-sugar. By J. 
Sercen (Pfliiger’s Archiv, 3'7, 342—347).—During an exclusively 
sugar diet, a small percentage of both unchanged cane-suyar and 
invert-sugar is excreted. J. P. L. 


384 ABSTRACTS OF CHEMICAL PAPERS. 


Occurrence of Volatile Fatty Acidsin Urine. By R. v. Jaxscn 
(Chem. Centr., 1885, 905).—The author finds traces of fatty acids in 
normal human urine ; the amount does not exceed 0°008 gram per diem, 
By oxidising normal urine, formic, acetic, and probably butyric acids 
are formed to the extent of 09—1‘5 gram in the diurnal quantity. 
Under certain pathological conditions, the proportion of free acid is 
increased, but not that obtained hy oxidation. In cases of fever and 
liver disease, from 0°6—1 gram of free acid, chiefly acetic, was found. 

W. R. D.z 

Phosphatic Urines, supposed to be Albuminous. By P. 
Cartes (J. Pharm. [5], 13, 49—50).—When a urine is heated to 
ascertain the presence or otherwise of albumin, it frequently happens 
that a sensible turbidity is produced in the absence of all proteid sub- 
stances. If the urine is very acid, this misleading appearance is 
never obtained ; but it always occurs if the liquid be only faintly acid 
or neutral. If a recent urine is acid, the earthy phosphates occur in 
it in the monobasic condition, that is to say, stable towards heat; but 
when, in consequence of ammoniacal fermentation, this acidity dimi- 
nishes, the phosphates pass into the bibasic state, yet are still soluble 
and without effect on the limpidity of the liquid. But when the 
urine becomes alkaline, the phosphates become tribasic and are spon- 
taneously deposited. Now in the state of bibasic phosphate, the 
calcium salt is very unstable, and on heating to a point even below 
100°, it is dissociated into soluble monocalcium phosphate and tri- 


calcium phosphate, which is precipitated and may be mistaken for 
coagulated albumin. J. T. 


Aromatic Compounds in Urine and Putrefaction in the 
Intestines. By E. Baumann (Zeit. physiol. Chem., 10, 123—133).— 
The following conclusions are arrived at:—In addition to the seven 
ethereal hydrogen sulphates in the urine hitherto described, others of 
the same category occur normally ; nothing further can be at present 
stated as to their composition. They can be shown to exist in the 
urine of horses and dogs after the separation of the other ethereal 
hydrogen sulphates. 

All these compounds in urine are derived from putrefactive pro- 
cesses in the alimentary canal. If these be stopped by inanition plus 
the administration of calomel in dogs, the ethereal hydrogen sulphates 
are absent in the urine. Confirmation of this was found in a patient 
who had a fistula in the upper part of the intestine, and whose intes- 
tine below this was functionless; putrefactive processes did not 
occur, and these acid salts were absent from the urine. 

The aromatic hydroxy-acids, hydroparacoumaric acid and parhydr- 
oxyphenylacetic acid, or perhaps only the latter, are found by 
similar observations not to be wholly dependent on putrefactive pro- 
cesses, but are also formed in the tissues. 

The hippuric acid contained in the urine of flesh-eating animals is 
derived exclusively from putrefaction in the intestines. 

Cynurenic acid, which is a decomposition-product of proteids, and 
found hitherto only in dog’s urine, occurs independently of putre- 
faction in the alimentary canal. W. D. H. 
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Chemical Composition of Nerve Substance. By J. Cuevarier 
(Zeit. physiol. Chem., 10, 97—105).—The human sciatic nerve was 
employed, and by means of the usual methods employed for esti- 
mating the substances mentioned below, the following was found to 
be the percentage composition of dry white nerve substance :— 


Cerebrin 

Lecithin 

Cholesterin 

Proteid 

Neurilemma and other substances soluble in 


The fat found to be present in nerve is probably contained in the 
connective tissue between the nerve fibres. Whether this is really 
the case can be settled by an analysis of white brain matter, which 
the authoress intends to undertake. W. Dz. H. 


Toxic Action of Alkaline Salts. By C. Ricnzr (Compt. rend., 
102, 57—60).—The author has extended his researches (Compt. rend., 
1885) to the action of the iodides and bromides of potassium, lithium, 
and rubidium on pigeons, fishes, and guinea-pigs, and arrives at the 
following general conclusions :—Amongst chemically analogous sub- 
stances like the alkaline salts, the maximum fatal dose is sensibly 
proportional to the molecular weight ; in absolute weight, the metals 
are more poisonous the higher the molecular weight ; in equal mole- 
cules, the metal with the highest atomic weight is the most poisonous ; 
in absolute weight, the chlorides are more poisonous than the bro- 
mides, and the bromides than the iodides, but in equal molecules the 
order is reversed. The differences observed between the three metals 
are not very great. 

The poisonous effect on pigeons is much greater at a low tempe- 
rature, but the minimum fatal dose for fishes is not materially 
affected by the temperature. C. H. B. 


Physiological Action of Lithium, Potassium, and Rubidium 
Salts. By J. Braxe (Compt. rend., 102, 128—129).—The author 
claims priority for his investigations of the poisonous action of salts 
of the alkali metals. His results showed that potassium salts kill by 
paralysing the action of the heart, whilst lithium and rubidium salts 
arrest the pulmonary circulation. The fatal dose of each metal per 
kilo. of body-weight, when injected into the veins in the form of a 
salt, is lithium 0°19, rubidium 0°087, and potassium 0-047. 

C. H. B. 


Physiological Action of Acetophenone. By A. Marrer and 
CompemaLe (Compt. rend., 101, 1506—1507 ; and 102, 178—181).— 
Experiments were made on dogs, cats, rabbits, guinea-pigs, and sane 
and insane human beings, the acetophenone being administered in 
several different ways. Acetophenone is not a hypnotic, and its 
advantages as a sedative are very doubtful. It acts on the nervous 
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system and also produces congestive and inflammatory lesions of the 
kidneys, lungs, and liver. C. 


Chemistry of Vegetable Physiology and Agriculture. 


Determination of Diastatic Activity. By C. J. Lintyer (Bied. 
Centr., 1885, 855—858).—Founding his method on Kjeldahl’s re- 
searches, Lintner prepared his solutions as follows :—2 grams of air- 
dry starch is mixed with 60 c.c. of water and 10 c.c. of +5 per cent. 
hydrochloric acid in a closed flask, and heated on a water-bath for 
30 minutes. The starch, after that time has elapsed, is dissolved, 
and the quantity of liquid is made up to 100 c.c., after neutralising 
with soda. The malt solution is prepared from 25 grams of malt 
extracted with 500 c.c. water for six hours; this, according to 
Kjeldahl, is sufficient time to remove all diastase. For the estimation 
of the diastase in this extract, I0 c.c. of the starch solution is poured 
into 10 test-tubes, and to each test-tube with its contents is added 
01, 0°2, 0°3, &e., c.c. of the malt extract; then each tube is well 
shaken and allowed to stand for one hour at 17°; after that time has 
elapsed, 5 c.c. of Fehling’s solution is added, and the whole is heated 
in boiling water for 10 minutes. It is evident that the amount of 
diastase present in the malt is discovered by observation of two con- 


tiguous test-tubes, the one of which is blue, the other red. 
E. W. P. 


Action of Salicylic Acid on Ferments. By A. B. Grirritas 
(Chem. News, 53, 283—29).—A solution containing 0°2 gram of sali- 
cylic acid per 1000 c.c. of water has been observed to destroy very 
quickly Mycoderma aceti, Bacterium lactis, and the butyric bacillus. 
It appears to act on and dissolve the cell-walls of these organisms, 
as also of dead torule; although living torule are not acted on, 
nevertheless their activity is impeded by the salicylic acid. Thus 
neither yeast nor saliva exert their fermentative faculties in the pre- 
sence of this solution of salicylic acid. The yeast can, however, be 
revivified by treatment with sodium phosphate and potassium nitrate. 
Hence “diseased yeast” may be advantageously treated with such a 
solution of salicylic acid which is far below the poisonous strength. 

D. A. L. 

The Ammoniacal Ferment. By A. Lapurzau (Ann. Agronom., 
11, 522—525).—As a sequel to his previous researches (Abstr., 1885, 
181), the author has endeavoured to find some substance, useful or 
at any rate innocuous to plants, with which to arrest the ammoniacal 
fermentation of urea, and so preserve farmyard manure from loss of 
ammoniacal nitrogen. A 2 per cent. solution of urea was fertilised 
with a little garden soil, and the following reagents were added :— 

Phosphoric acid.—2 per cent. and 4 per cent. only partially arrested 
the formation of ammonia; smaller quantities had little effect. 

Superphosphate of lime had no effect in quantities up to 4 per cent. 
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Ferrous sulphate had no effect in quantities up to 1 per cent. 

Phenol.—0'5 per cent. only partially prevented the formation of 
ammonia. Smaller quantities had little or no effect. 

Quicklime.—Even 1 per cent. exercised but little retarding action. 

Sulphuric acid.—The addition of 1 per cent. had no effect. 

Boric acid in the proportion of 0°4 per cent. only partially pre- 
vented the formation of ammonia. Smaller quantities were almost 


without action. J. M. H. M. 


Influence of Light on the Growth of Yeast. By M. Karr 
(Bied. Centr., 15, 71—72).—The development of yeast proceeds equally 
well whether exposed to light or in darkness. A nutritive solution 
was prepared, containing in a litre 100 grams of sugar, 2°5 grams of 
asparagine with 20 c.c. of a solution of mineral salts; equal portions 
were placed under two bell-glasses, one black and the other clear, and 
exposed to a strong gaslight, the heat from which was absorbed by a 
layer of water, so that the temperature was the same in both; the 
number of cells at the beginning and end of the experiment was 
counted. Of eight experiments, three gave am excess in the dark 
glass, five in the illuminated. J. F. 


Activity of Chlorophyl? under the Influence of the Ultra- 
violet Rays. By G. Bonnier and L. Manain (Compt. rend., 102, 
123—126).—Any action of the chlorophyll taking place when a plant 
is exposed to the ultra-violet rays will be masked by the process of 
respiration, which is especially active when exposed to these rays. 
The authors have shown, however, that the ratio = is independent 
of the nature of the rays impinging on the plant, and will remain 
invariable if respiration alone takes place. If, however, the chloro- 
phyll becomes active, this ratio will be considerably modified ; it will 
increase and may even exceed unity. The authors find that when 


plants are placed in the ultra-violet rays, the ratio a does materially 


increase, and hence they conclude that the invisible rays in the ultra- 
violet excite the activity of chlorophyll. C. H. B. 


Asparagine in Hops. By H. Bunonner (Bied. Centr., 1885, 861). 
—The author has found that as much as 30 per cent. of the total 
soluble nitrogen in hops occurs as asparagine. E. W. P. 


Occurrence of Coniferin and Vanillin in Asparagus. By E.0.v. 
LippMANN (Ber., 18, 3335—3336).—A considerable amount of coniferin, 
together with some vanillin, was obtained from the sap and cellular 
tissues of asparagus by the same method as that used by the author 
for separating these substances from beetroot-sugar. The distribution 
of coniferin and vanillin in vegetables is probably far more general than 
hitherto supposed. N. H. M. 


Raspberry Juice. By A. Passt (Bull. Soc. Chim., 44, 363—366). 
—The juice of the raspberry, after the pectous matters have been 
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removed, contains 99°5 grams of solids per litre, which yield 3-9 grams 
of an alkalineash. The acidity of the juice is equivalent to 13-7 grams 
of sulphuric acid per litre, and is due partially to malic, but chiefly to 
citric acid ; about 46 grams of levulose and 25 grams of glucose are 
present. The red colouring matter present in the juice is soluble in 
water or alcohol, but is insoluble in ether: it seems to consist of two 
colouring matters ; their aqueous solution becomes of a more yellowish 
tint on adding concentrated acids, the colour being restored on dilu- 
tion. Alkalis, their carbonates, and carbonates of the alkaline earths 
change the colour to violet, and then to blue, whilst an excess 
of potash changes it to green; these alkaline solutions become 
brown on exposure to air. Oxidising agents, such as barium or 
hydrogen peroxide, first colour the solution yellow, and finally bleach 
it. The absorption spectrum of the colouring matter is described. 


&. F. 


Coca Leaves and Cocaine. By Bicnon (Pharm. J. Trans. [3), 
16, 265—266).—Coca leaves are neither nutritive nor tonic, when 
fresh they contain one alkaloid only, cocaine, and that as an inert salt. 
Fresh leaves, or leaves properly and freshly dried, yield 8 grams of 
cocaine per kilogram. The Indians mix the leaves with lime and 
ashes before chewing, and thus liberate the alkaloid. When the leaves 
are exhausted of cocaine and distilled with alkalis hygrine is produced. 
Leaves packed damp undergo fermentation, and the cocaine is then 
destroyed. Cocaine is easily decomposed ; even in solutions which are 
not absolutely neutral, incipient decomposition sets in. The anesthetic 
properties are more powerful in the free alkaloid than in its salts. 
The irritation caused by the use of cocaine is here attributed to the 
cocaine and not to the very minute quantity of hygrine present. 
Cocaine is also said to be the cause of the dilatation of the pupil of the 
eye. Doses of 1 or 2 centigrams per day are regarded as illusory, 
10 centigrams being an average dose. D. A. L. 


Analyses of Chicory-root. By A. Maver (Bied. Centr., 1885, 
828).—Three samples of Dutch roots contained the following sub- 
stances in parts per 100 :— 


cs ec aenaeeueeees ai a ai acnia bal 72:00—77'3 
DED cccttbbrécuke caeseenedena ll 
0 eee Te ere ee 0-2 
Inulin and other non-nitrogenous matters 

insoluble in alcohol. .................. 12:00—17°3 
SS 6 cetneddnes beedesdreeewsnse 1:-40— 1°8 
NE, GR, ce cccccescccescessecsoccecec 5°60— 6°0 


6 Bak Ceased stlbe ek eile 0°05— 0°15 


ee 


The bitter compounds extracted by chloroform are soluble in water 
and alcohol, but insoluble in ether, they are precipitated by tannin 
or lead acetate, but are absorbed by bone charcoal; they are decom- 
posed by sulphuric acid, but do not then yield any substance capable 
of reducing Fehling’s solution. E. W. P. 
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Mahwa Flowers. By A. H. Cuurcn (Nature, 33, 343—344).— 
It having recently been stated that “‘ Mahwa flowers” (the corollas 
of Bassia latifolia, a tree common in many parts of India, especially 
in Central Hindustan) form a cheap source of cane-sugar, a sample of 
these flowers from the Kew Museun, in their air-dried condition, was 
analysed with the following results :— 


COOGEE oc cccccccccccecccoscescccces 32 
TRGGES GUGM. oo cccccccsecccccccccccsccees 52°6 
Other matters soluble in water............ 72 
Dh sn.cc¢ nec badotvibesacenoemeis 2°4 
ST 6664060 60e8n06dceneuneneene 2°2 


ee 


It is not at all probable that these flowers could have contained any 
large amount of cane-sugar when in the fresh condition (compare 
Riche and Remont, Abstr., 1880, 519). A. J. G. 


Potassium Chloride as a Plant Poison. Essential Elements 
of Plants. By J. M. H. Munro (Chem. News, 53, 2—3).—The 
author criticises rather severely the article “ The Essential Elements 
of Plants,’ by Jamieson (ibid., 52, 257), both with regard to the 
statement that certain experiments foreshadow “the exclusion of 
sulphur, magnesium, and calcium from the list of plant essentials,” 
and other points. Whilst admitting the interest attached to the fact 
that potassium chloride occasionally acts injuriously on plants, having 
confirmatory evidence in his own experiments, quoted below, he 
entirely disagrees with Jamieson’s explanation, namely, that the 
poisonous action is due to the liberation of chlorine and free acid in 
the plant. In certain experiments made by the author with potatoes, 
receiving different manures, each manure being applied to 39 sets, 
and each set receiving the quantity indicated below, the cultivation 
being otherwise identical, the following results were obtained :—3 ozs. 
Peruvian guano (per set) gave 114 lbs. tubers (average of 5 rows); 
2 ozs. cod-fish guano (containing 12 to 20 per cent. potash chiefly or 
partly as chloride) and potash, produced healthy plants and gave 
102 Ibs. of tubers; 1 oz. herring-fish guano (containing 12 to 20 per 
cent. potash chiefly or partly as chloride) and potash, 84 lbs. tubers ; 
8 ozs. dry Coventry sewage sludge, 86 Ibs. tubers; 2 ozs. “ ferrous 
superphosphate ” (a mixture of calcium sulphate, monocalcium phos- 
phate and ferrous sulphate about 12 per cent.), 82 Ibs. tubers; 4 ozs. 
dried Coventry sludge, 76 lbs. of tubers ; 8 ozs. “ native guano,” 74 lbs. 
tubers; 1 oz. cod-fish guano and potash, 72 lbs. tubers; 39 sets unma- 
nured gave (average of 4 rows) 64 lbs. of tubers; whilst 39 sets, each 
manured with 2 ozs. dried Coventry sludge containing 20 per cent. 
of added potassium chloride, gave no tubers. Only a few plants 
appeared above ground, and they eventually died. The good result 
with ferrous sulphate was not unexpected, but the irregular action of 
the potassium chloride is not understood. D. A. L. 

VOL. L. 2d 
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Glutinous Rice (Oryza Glutinosa, Loureiro). By U. Kreuster 
and F. W. Dargrt (Ann. Agronom., 11, 478—480).—This variety of 
rice, which comes from Siam, is distinguished by giving a red-brown 
instead of a blue coloration, with iodine. It contains 86°72 per cent. 
dry matter, 100 parts of which are composed of—fat, 0°68; albumi- 
noids, 8°89; crude fibre, 0°76; sugar, 8°65: dextrin, 3°35; ash, 0°69; 
starch, 76°98. The starch appears to be identical with ordinary 
starch, except as regards its coloration by iodine; the brown or red 
colour was produced even when all the dextrin and sugar were washed 
away from the sample by cold water, and was visible in each starch 
granule under the microscope. It is not the result of any preparation 
or cooking of the rice grains. J. M. H. M. 


Nourishment of Fruit Trees. By F. Tscnartowrrz (Bied. Centr., 
1885, 845—848).—Young crab-apple trees were planted in a glass 
vessel filled with clay loam, and manured with calcium nitrate and 
phosphate, magnesium sulphate and potassium nitrate; the trees were 
divided into groups, and to each group a different amount of the above 
mixture was given; in a second series, the above conditions remained 
the same, except that the soil was previously freed from clay; ina 
third series, trees growing in situ received the nutrient solution, and 
in a fourth series the trees, after washing, were grown in the solution 
itself, to which ferric phosphate had been added. As regards this 
last series, it was noted that only those trees growing in a dilute solution, 
0°1 per cent., flourished, for when the solution was stronger, 0°5 per 
cent., spots appeared on the leaves. As was to be expected, the plants 
belonging to series I, which received the greatest amount of solution, 
5 grams, flourished most, the rest soon died. The plants growing in 
the washed soil grew better than those in the unwashed earth, and 
nothing specially noticeable was observed concerning the third series. 
The author thinks that it would have been better to have given the 
manure at a later period of the year, in July. Other experiments 
were afterwards instituted, when it was noticed that superphosphate 
darkened the colour of the leaves, increased their number and size, 
and lengthened the shoots. The same phenomena were noticed when 
ammonium sulphate was employed, and the usual results of manuring 
with saltpetre were noticed, whilst potassium sulphate produced but 
little effect. E. W. P. 


Cultivation of Potatoes. By F. Janowsxy (Bied. Cenir., 1885, 
836—840).—The first part of this article is of purely agricultural 
interest ; in the second part the yield of 53 varieties of seed cultivated 
under the same conditions is shown. Finally, it is stated that kainite 
forces the growth, but then the haulms are pale and weak. The 
percentage of starch in the 53 varieties varied greatly, the lowest 
percentage being 11°5, whilst the highest was 20°5 (Climax). 

E. W. P. 

Preservation of Stable Manure. By Hickeruier and Ho.ps- 
FLEISs (Bied. Centr., 15, 24—27).— Four heaps of fresh cow manure 
were prepared, so that no rain but that falling perpendicularly could 
reach it; one heap was left so, the second mixed with a weighed 
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quantity of kainite, the third with phosphatic gypsum, the fourth 
covered with humous earth. After being left thus for seven months, 
it was found that three, Nos. 1, 3, and 4, were fairly decomposed, the 
other, No. 2, was as fresh as if it only had lain a few weeks. From 
the analyses of the manures when fresh, and at the end of the experi- 
ment, the authors found that the loss of organic matter in the three 
samples amounted to about one-third of the dry weight, the gypsum 
prevented the loss slightly, the kainite on the contrary caused the loss 
to be very small; the mixture with kainite, however, would take 
longer time to produce effects than would that already decomposed. 
The proper mixing of the preservative is difficult on farms, leading to 
a considerable loss of ammonia, the author estimating it at 30°5 
German pounds per head of cattle per annum. J. F. 


Manuring Oats with Thomas Slag. By H. Bieter, Jun. (Bied. 
Centr., 15, 29—-30).—This paper is a record of further experiments 
on the utilisation in agriculture of this bye-product. With nitrate of 
soda, it yields good results, but succeeds better when mixed with both 
that substance and kainite; by a judicious mixture of materials, the 
author thinks the slag will be an economical manure, but recommends 
it to be sown as early in the season as possible (comp. Fleischer, this 
vol., p. 277). J. F. 


Analytical Chemistry. 


Supposed Error in Working with the Nitrometer. By G. 
Lunee (Ber., 19, 111—112).—In reply to Bayley (Chem. News, 1886, 
6), the author maintains his previous statement (Abstr., 1885, 954), 
that no appreciable quantity of nitric oxide remains dissolved by the 
sulphuric acid in the nitrometer. Bayley’s results are probably due 
to his not having taken sufficient care that the drop of acid in the 
narrow part of the tube immediately under the stopcock should be 
brought in contact with the mercury. The author has made a slight 
alteration in his nitrometer to render such an error less possible. 

i 2 

New Applications of the Nitrometer. By G. Lunar (Chem. 
Ind., 1885, 161—171).—Allen has described (J. Soc. Chem. Ind., 1885, 
178) various ways in which this instrument can be used for technical 
analysis. These can be still further extended. Used as an absorp- 
tiometer, the diminution in the gas volume can be read off, or by the 
side tube of the three-way cock the liquid can, without contact with 
air, be expelled for analysis. 

Calculation can be simplified in the reduction of gas volumes to 
normal temperature and pressure, by using a nitrometer in which 
100 c.c. (at O° and 760 mm.) of moist air are permanently confined. 
Correction for tension of aqueous vapour is made by raising the 
mercury level in the open tube to a height above that in the closed 
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one equal to the tension at the existing temperature. In reducing 
the volume of a gas obtained in an analysis, this instrument is read 
simultaneously and its reading used as a divisor. 

When estimating ethyl nitrite by Dott’s reaction, Allen fills the 
nitrometer with brine. This may also be done in the determination 
of urea by hypobromite, but it is better to fill with mercury, and use 
a flask connected by rubber tube to the nose of the three-way cock 
for the reaction. As the flask can be heated it admits of the deter- 
mination of ammonia (by hypobromite), of carbonic acid, and there- 
fore of acids, alkalis, manganese oxides, &c. Tables by Dietrich 
(Zeit. anal. Chem., passim) give the most complete account of the 
necessary corrections. 

The action of peroxide of hydrogen on acidified permanganate, 
which serves for the determination of the active oxygen of either 
reagent when the other is in excess, takes place also with chloride of 
lime in the absence of acids, and with potassium ferricyanide in 
alkaline solutions. Half the oxygen evolved comes in each case from 


the hydrogen peroxide. M. J. 8. 


Detection of Nitrates and Chlorates. By A. Béuat (J. Pharm. 
[5], 12, 490—492)—The reaction is based on the property possessed 
by nascent hydrogen of reducing nitrates to ammonia and chlorates to 
chlorides. The solution to be tested is boiled with double its volume 
of potash solution (46° Baumé), until the absence of ammonia in the 
vapour is assured, as shown by litmus-paper. A fragment of metallic 
zine is added to the liquid and a drop of copper sulphate solution ; if 
on boiling 5—6 minutes reddened litmus becomes blue in the vapour 
evolved, the presence of a nitrate is indicated. If the original solution 
contained no acids precipitable by silver nitrate after strongly acidi- 
fying with nitric acid, a portion of the liquid which has been boiled 
with zine is decanted, strongly acidified with nitric acid, and treated 
with silver nitrate, a white precipitate indicates the presence of 
chlorate in the original solution. If ammonia compounds are present 
in the original solution, a larger quantity of potash is employed. If 
acids precipitable by silver nitrate in nitric acid solution are present, 
they are removed by means of that precipitant before testing. No 
account is here taken of other oxygenated compounds of nitrogen, 
nor of other oxygenated compounds of chlorine, nor of those of 
bromine. If the last is in question, the silver salt obtained is further 
examined by the ordinary method. J. T. 


Phosphoric Acid soluble in the Soil. By A. Toomson (Chem. 
Ind., 1885, 205—206).—The ammonium citrate method of determining 
“ reverted ” phosphoric acid does not give concordant results. On 
the other hand, “solubility” in the ordinary sense is not required in 
manurial phosphates. It is only valuable as causing a minute sub- 
division and wide diffusion of the particles of calcium phosphate. 
The author expresses his concurrence in the views of Stutzer (Chem. 
Ind., Feb., 1884), and gives the results of the examination for soil- 
solubility (Bodenléslichkeit) of numerous phosphatic manures by the 
citric acid extraction method (Abstr., 48, 439). M. J. S. 
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Separation of Arsenic from the Alkaline Earths. By L. W. 
McCay (Chem. News, 53, 39—40).—The solution slightly acidified 
with nitric acid and heated to boiling, is mixed with excess of silver 
nitrate, and then made slightly alkaline by the gradual addition of 
dilute ammonia, stirring vigorously. When cool, the liquid is filtered, 
and the silver determined in it by Volhard’s method, or the silver 
arsenate re-dissolved in ammonia, the solution evaporated and the 
residue weighed. Good results are obtained and are not affected 
by the presence of small quantities of ferric and eee — 

Precipitation and Estimation of Manganese and Iron in- 
directly by means of Hydrogen Peroxide. By J. J. Bartow 
(Chem. News, 53, 41—42).— The following modification in the 
analytical examination of the metals of the iron-group is suggested. 
The filtrate from the precipitate obtained on adding ammonium 
chloride and ammonia is warmed, treated with excess of ammonia, 
and then drop by drop with hydrogen peroxide, which under these 
circumstances precipitates the manganese only, the whole mass is 
then boiled and filtered. In this way the manganese can be com- 
pletely and quantitatively separated with facility. 

When iron is present as well as manganese, but chromium and 
aluminium are absent, the solution is mixed with ammonium chloride 
and ammonia, boiled and precipitated with hydrogen peroxide. The 
mixed manganese and iron oxides are weighed, distilled with hydro- 
chloric acid, the chlorine evolved estimated by absorption in a solution 
of potassium iodide, &c. From this the quantity of manganese 
present and, by difference, that of the iron may be a. . 

D. A. L. 

Determination of Iron and Aluminium in Phosphates. By 
M. Kretscumar (Chem. Centr., 1885, 952).—After purifying by pre- 
cipitation, the phosphoric acid is determined in the precipitate of iron 
and aluminium phosphate by the “molybdate” method. The iron 
and aluminium are found by difference. W. R. D, 
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Quantitative Determination of Niobium. By T. B. Ossorne 
(Amer. J. Sci., 30, 329—337).—Niobinm occurs in nature almost 
always in association with tantalum and titanium, in the presence 
of which it has been hitherto impossible to obtain more than an 
approximate determination. 

In order to analyse a mineral containing the three elements, the 
mixed oxides can be obtained in the usual manner by fusing the 
finely ground mineral with potassium pyrosulphate, digesting with 
water, filtering, heating the residue with ammonium sulphide, washing 
to remove tin and tungsten if present, treating the residue with 
dilate sulphuric acid to remove iron, washing, and igniting with am- 
monium carbonate. After obtaining the combined weights of the 
oxides, fuse with potassium pyrosulphate, digest with water, and 
dissolve the residue in hot hydrofluoric acid, evaporating nearly to 
dryness on the water-bath. Dissolve the fluorides thus obtained in 
concentrated hydrochloric acid, then add amalgamated zinc and a 
piece of platinum, and allow the solution to reduce in a stream of 
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carbonic acid for 45 minutes at a temperature of 80°. After cooling, 
pour the reduced solution into a beaker and dilute with distilled 
water to 350 c.c.; then add a standard solution of potassium per- 
manganate until the solution becomes perfectly clear. Add ammonia 
in slight excess, then sulphuric acid, thus obtaining a solution con- 
taining a very small amount of free acid and practically free from 
fluorides. Dilute the solution to 500 c.c., and bring 50 c.c. into a 
Nessler tube, and add 2 c.c. of hydrogen dioxide. To another tube 
add about 40 c.c. of water and 2 c.c. of hydrogen dioxide. A 
standard solution of titanic acid is then run in until the colour in the 
two tubes is alike. The number of c.c. of the standard solution mul- 
tiplied by 10 gives the number of milligrms of TiO, in the solution. 
By calculating the amount of permanganate solution necessary to 
oxidise the Ti,O;, formed by the reduction of this amount of TiO,, the 
amount of permanganate employed to oxidise the niobium is found, 
and from this the amount ef niobium can be calculated. The tanta- 
lum is found by difference. 
In this way the following results were obtained :— 


Nb,0;. Ta.0,. TiO. 
0°3357 02246 0-0687 gram 
0-3314 0:2289 0-0667 _,, 

B. H. B. 


Estimation of “Light Hydrocarbons and Non-nitrifiable 
Substances” in Commercial Benzene. By B. Nicxgts (Chem. 
News, 52, 170—171).—For the purpose indicated in the title, the 
author recommends the use of the processes previously proposed (this 
Journal, 1881, 770, 950), with the addition of taking the boiling 
points of the benzene both before and after treatment, coupled with 
some unpublished methods. D. A. L. 


Testing Essential Oils. By P. Caries (J. Pharm. [5], 12, 529— 
530).—There are three principal methods in use for this purpose. 
1. The essence is agitated with its own volume of a fatty oil, olive 
oil, &c. If the mixture remains clear, the essence is supposed to be 
pure, but if the mixture becomes turbid adulteration with alcohol is 
inferred. 2. The essence is agitated with its own volume of distilled 
water in a tube. The volumes of the two liquids are noted on the 
tube before shaking, and again after the tube has been allowed to 
remain for a few minutes. If alcobol is present, the volume of 
essence is diminished, and that of the water is increased. The author 
finds this method to be quantitative as well as qualitative. 3. A given 
volume of essence is agitated with a fragment of dried calcium 
chloride. The salt remains unchanged in pure essence, but in the 
presence of alcohol it becomes more or less liquid, according to the 
amount of this solvent present. The author finds that the first 
method may fail to detect as much as 20 per cent. of alcohol, whereas 
the second and third methods readily detect small quantities. . 

J 


Examination of Mustard Oil. By H. Hacer (Chem. Centr., 1885, 
974).—The artificial mustard oil of commerce may be distinguished 
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from the natural volatile oil by its reactions in alcoholic solution 
with solution of mercuric nitrate. The natural oil gives a white or 
light-grey turbidity or precipitate, the artificial oil a dark-grey pre- 
cipitate. W. R. D.z 


Determination of Glycerol. By W. Fox and J. A. Wanxtyn 
(Chem. News, 53, 15).—The aqueous solution of glycerol, containing 
not more than 0°25 gram of this substance, is made alkaline with 
5 grams of solid potash, powdered potassium permanganate is then 
gradually added until the solution is permanently pink, and the whole 
is heated at the boiling point for half an hour. Under these circum- 
stances 1 mol. of oxalic acid is formed for every molecule of glycerol 
present; the solution is treated with sulphurous anhydride, filtered, 
acidified with acetic acid, boiled, and precipitated with a calcium salt. 
The oxalic acid is determined in the precipitate by titration with 
standard permanganate in the usual way, and the amount of glycerol 
calculated from the result. D. A. L. 


New Method of Detecting Oxalic Acid in Urine. By E. 
SaLxowski (Zeit. physiol. Chem., 10, 120—122).—The precipitate 
obtained by Neubauer’s method is found to contain besides calcium 
oxalate, calcium sulphate, chlorides, and urates. It may be separated 
from these impurities by washing with 80 per cent. alcohol, then with 
a small quantity of hot water, and dissolving in dilute hydrochloric 
acid. This solution is neutralised by ammonia and re-acidified with 
acetic acid. After 24 hours, a white precipitate settles, and this is 
found by microscopic examination to consist exclusively of well- 
formed crystals of calcium oxalate. W. D. H. 


Simple Method for Detecting Adulterated Butter. By 
A. Mayer (Bied. Centr., 1885, 851—854).—As the polarisation micro- 
scope is not a perfectly trustworthy test for adulterated butter, for 
under certain conditions pure butter has influence on the polarised ray, 
the author has devised the following method:—About 6 grams of 
butter placed in a test-tube is mixed with 12 c.c. of water, to w ich 
has been added 2 drops of 2 per cent. sodium hydroxide solution. 
After thoroughly shaking, the whole is heated on a water-bath at 37° ; 
after another shaking, the emulsion is poured into a funnel, whose 
spout is closed by india-rubber tubing and a pinch-cock; then it is 
washed several times with water at 37°. When the water runs away 
clear, the butter is allowed to cool, when it ought to be in a finely- 
divided caseous condition; but if there is any adulteration, globules 
of fat will be observable and are also noticeable during the washing. 
In summer, the temperature must be slightly lower, for “grass 
butter” melts at a slightly lower temperature than the “ winter butter.” 
Another test may be used when colouring matter has been added, 
namely, treatment with alcohol, which dissolves the artificial colouring 
frequently added in winter. E. W. P. 


Detection of Hydrocarbons in Fat and Oil. By F. Nirscur 
(Chem. Centr., 1885, 976).—Ten grams of the oil or fat is saponified 
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with a mixture of 7 grams of aqueous soda (38° B.) and 30 grams of 
alcohol ; 40 grams of glycerol is added by degrees to prevent the 
solidification of the soap. The liquid when cold is twice extracted 
with 10 c.c. of benzene, which, when evaporated, leaves the hydro. 
carbons. The process can be used quantitatively. W. R. D. 


Titration of Urea by Means of Hypobromite after Ham. 
burger’s Method. By E. Priiicer and F. Scuencx (Pfliger’s 
Archiv., 3'7, 399—422).— Hamburger (Abstr., 1885, 450) described a 
process for the estimation of urea, which he asserted surpassed 
Pfliiger’s modification of Liebig’s method. It consisted in adding an 
excess of a standard hypobromite solution to the solution containing 
urea, deoxidising the excess of hypobromite with sodium arsenite, 
and finally determining the amount of unoxidised arsenite by a 
standard solution of iodine. 

In the present paper, the authors submit Hamburger’s method and 
results to severe criticism; two very serious objections are raised : 
firstly, Hamburger failed to determine the amount of gaseous nitrogen 
evolved, and assumed, although not necessarily the case, that the 
oxidation in urine was proportional to the amount of nitrogen 
present; secondly, the standard hypobromite solution changes very 
rapidly, losing as much as 0°85 per cent. of its strength in a day. 

A very large number of determinations were made with every pre- 
caution suggested by Hamburger, but in every case the results were 
most untrustworthy; the difference, which is always plus, varying 
from 2°7 to over 10 per cent. of the nitrogen present. The longer the 
interval between the addition of hypobromite and arsenite the greater 
the error. Hamburger did not sufficiently regard the error induced 


through the oxidation of other substances present in urine. 
J. P. L. 


Estimation of Urea. By G. Lunar (Pfliger’s Archiv, 37, 45— 
50).—-A new form of “ureometer” is here described, which will be 
more convenient in medical practice than the other numerous instru- 
ments at present in use. 

The use of the patent “ bromum solidificatum ” is recommended in 


the preparation of the solution of hypobromite of soda. 
W. D. H. 


Note.—No reference is made to a very similar instrament invented 
by A. W. Gerrard (Abstr., 1885, 610)—W. D. H. 


Hiifner’s Method of Estimating Urea. By E. Satxowski 
(Zeit. physiol. Chem., 10, 110—113).—In Hiifner’s method, the urea 
is decomposed by means of a strongly alkaline solution of sodium 
hypobromite. In order to get all the nitrogen off, he waits half-an- 
hour. The operation can, however, be much shortened as follows :— 
The urine is diluted five or ten times, a quantity corresponding to 
2°5 c.c. of urine is taken, and two drops of hydrochloric acid added ; 
this is boiled until the flask is emptied of air; the proper quantity of 
hypobromite solution is added, and the mixture again boiled. The 
nitrogen comes off and is collected, and the operation completed in a 
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few minutes. The strongly alkaline solution contains only a minimal 
quantity of air, so that the error from this source is very small. 


W. D. H. 


Neubauer’s Method of Estimating Creatinine in Urine. 
By E. Satxowsk1 (Zeit. physiol. Chem., 10, 113—120).—Neubauer’s 
method should be modified as follows :—240 c.c. of urine is rendered 
alkaline by the careful addition of milk of lime, and then precipitated 
with calcium chloride; the volume is made up to 300 c.c., and after 
15 minutes filtered; of the filtrate, which must be feebly alkaline, 
250 c.c. (= 200 c.c. urine) is evaporated to about 20 c.c., and an 
equal volume of absolute alcohol added. Subsequently, this is diluted 
to 100 c.c., allowed to remain 24 hours, and filtered. To 80 c.c. of 
the filtrate, solution of chloride of zinc is added, and so on as Neubauer 
describes. 

The zinc creatinine chloride must be examined microscopically, to 
make certain of its being free from octahedra of sodium chloride, and 
should form a clear solution in hot water. Stil] further certainty 
may be obtained by estimating the zinc. 

Creatinine appears to be a constant constituent of human urine, 
which indeed in some cases showed high percentages. 

W. D. H. 


Tests for Atropine. By Fricxicer (Pharm. J. Trans. [3], 16, 
601—602).—Atropine, homatropine, and hyoscyamine show an alka- 
line reaction with phenolphthalein ; the first two also precipitate solu- 
tions of mercuric chloride, but hyoscyamine does not. Cocaine preci- 
pitates mercuric chloride, and is alkaline to litmus but not to phenol- 
phthalein. Three tests for atropine are described :—(1) With sodium 
nitrate, sulphuric acid, and subsequently sodium hydroxide, producing 
a violet colour; (2) the same as 1, but with sodium nitrite instead of 
nitrate, producing an orange colour, which, on dilution with aqueous 
sodium hydroxide, changes to red, violet, or lilac; (3) with glacial 
acetic acid and sulphuric acid, when heated for a sufficiently long time, 
a greenish-yellow fluorescence is developed. D L. 


Assay of Quinine Sulphate. By J. E. De Vris (Chem. Centr., 
1885, 968; comp. Abstr., 1885, 302).—The quantity of cinchonidine 
sulphate in commercial quinine sulphate may be determined in the 
following way :—5 grams of the quinine sulphate is dissolved in 11 c.e. 
of normal sulphuric acid at 60°. The solution is evaporated to the 
point of crystallisation and cooled. Enough distilled water is then 
added to replace the weight lost during evaporation. The cinchonidine 
is dissolved as acid sulphate, and may be separated from the clear 
liquid by precipitating with soda solution, and agitating with 25 
grams of ether. The crystals of cinchonidine are dried and weighed. 
This method will detect 2 per cent. of cinchonidine in quinine sul- 
phate. . R. D. 


Use of Metallic Oxides for the Detection of Coal-tar Colours 
in Wines. By P. Cazenzuve (Compt. rend., 102, 52—54).—The 
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oxides employed were yellow mercuric oxide in the proportion of 
0-2 gram per 10 c.c. of wine; lead hydroxide, containing 50 per cent. 
of water, in the proportion of 2 grams per 10 c.c.; and gelatinous 
ferric hydroxide, containing 90 per cent. of water, in the proportion of 
10 grams per 10 c.c. The foreign colouring matters were mixed 
with the wine in quantities not exceeding one-fourth of the total 
colouring matter. Some of the experiments were made at the ordi- 
nary temperature ; in others the liquid was heated to boiling. 

Mercuric oxide completely absorbs the natural colouring matter, 
cochineal, and foreign vegetable colours; erythrosin, eosin J, 
methylene-blue, Coupier’s blue, and diphenylamine-blue. It partially 
absorbs orange I, safranine, chrysoidine, chrysoine, methyleosine, 
yellow II, red NN, red I, and ponceau RR. It does not absorb the 
sulpho-conjugated derivative of rosaniline, Bordeaux red B, soluble 
red, purple red, Biebrich scarlet, croceine 3B, ponceau R, ponceau B, 
orange R, orange RRR, orange II, orange RR, tropeoline M, tropeo. 
line LI, yellow 1, solid yellow, dinitronaphthol-yellow, US yellow. 

Lead hydroxide completely absorbs the natural colouriug matter, 
cochineal, and foreign vegetable colours, methylene-blue, Coupier’s 
blue, diphenylamine-blue, and erythrosin. It differs from mercuric 
oxide in not absorbing the rosanilines, and also in absorbing the 
sulpho-conjugated derivative of rosaniline, Bordeaux red B, the 
purple-red, and soluble red of rocelline. 

Ferric hydroxide does not absorb erythrosin, the sulpho-conjugated 
derivative of rosuniline, Bordeaux red B, purple-red, soluble red, and 
solid yellow. It absorbs the natural colouring matter and foreign 
vegetable colours, cochineal, and all the derivatives of rosaniliue, 
exvept the sulpho-conjugated derivative. 

Zine hydroxide and stannous hydroxide behave similarly. The 
latter retains the natural colouring matter, but does not absorb 
cochineal or orchil. After the wine bas been treated with the hy- 
droxides, the colouring matters must be distinguished by special tests. 
lf the wine is treated with magnesia and hot amyl alcohol, a number 
of blues which are precipitated by the above-mentioned hydroxides 
can be isolated and distinguished. C. H. B. 


Carmine. By M. Decuan (Pharm. J. Trans. [3], 16, 511—512).— 
Carmine, the compound of alumina or tin with the colouring matter 
of cochineal, is met with in commerce adulterated with aniline-scarlet, 
vermilion, chrome-red, albuminous and starchy matters, and uncom- 
bined alumina, all of which, with the exception of the first, are 
insoluble in dilute ammonia. Hence the following method is recom- 
mended for the examination of carmine. The sample is exhausted 
with dilute ammonia which removes the carmine, the insoluble portion 
is dried and weighed, then treated with hydrochloric acid ; the loss is 
uncombined alumina, lime, &c.; the ash and organic matter are 
determined in the residual matter. Ash and moisture are likewise 
determined in the original sample, and if necessary, the mercury. 
Aniline-scarlet dyes wool of a red-orange tint, whereas cochineal- 
carmine gives a purple-red; this admixture can be readily detected 
by boiling a piece of white woollen stuff for a half an hour in the 
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ammoniacal solution and examining the tint produced. The numerical 
relation of the combined alumina and lime to the colouring matter in 
carmine is not definite, as the combination is not purely chemical 
but of a physico-chemical nature. D. L 


Technical Chemistry. 


Self-purification of Polluted Waters. By A. Miiusr (Landw. 
Versuchs-Stat., 1885, 285—300).—As the self-purification of water is 
largely due to nitrification, the author undertook a research to deter- 
mine the influence which organic matter has on the decomposition of 
urine through the action of the nitrifying ferment. For this purpose, 
cane-sugar, milk-sugar, starch, alcohol and acetic acid, were added to 
diluted urine, which was in active nitrifying decomposition. It was 
found that pure saccharose in pure water resisted strongly any mole- 
cular decomposition; this resistance was less strongly exhibited by 
lactose, and less still by rice-starch. Wood-ashes aids this decom- 
position, but less powerfully when the substance attacked is lactose, 
whilst it shields starch from change. When ammonium carbonate 
and wood-ashes were added to the mixture, the action on the organic 
matter was energetic, more so than when ammonium carbonate only 
was added. All the ammonia was nitrified in the solution containing 
acetic acid, two-thirds in the saccharose and starch solutions, and in 
the lactose solution the half of the ammonia was converted. Lastly, 
in spite of the reduction of the organic matter in acetic acid and 
lactose solutions in the presence of wood-ashes, the whole of the 
nitrogen was retained, whereas in the other solutions a loss of nitrogen 
occurred, whether the wood-ashes were present or not. It appears 
then that these carbohydrates and their derivatives check the nitrifi- 
cation of normal urine, and the destruction of the carbohydrates is 
assisted by alkalis and ammonia. E. W. P. 


Various Bleaching Liquids. By G. Lunee and L. Lanporr 
(Chem. Ind., 1885, 337—346).—Chlorozon.—This substance, manu- 
factured by passing chlorine mixed with air into caustic soda, and for 
which a high value as a bleaching agent has been claimed, is actually 
a solution of hypochloronus acid in sodium chloride, with traces of free 
chlorine and of sodium chlorate. Chlorous acid and chlorine peroxide 
are absent. Comparative experiments showed that the omission of 
the air-stream has no effect on its composition. 

Products of the Action of Chlorine on Magnesia.—Dry or nearly dry 
magnesium hydroxide does not yield a bleaching powder when treated 
with chlorine. When chlorine is passed into a milk of magnesia 
at 15° or even at 0°, more than half of the absorbed gas goes to form 
chlorate (with the corresponding chloride), the remainder producing 
hypochlorite. At higher temperatures, or on warming the above 
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solutions, or even passing air through them, almost all the hypo- 
chlorite is converted into chlorate, a small portion decomposing into 
chloride and free oxygen. Neither chlorate nor free oxygen (except 
traces) is formed when chloride of lime is mixed with sulphate of 
magnesia. 

Action of Chlorine on Zinc Hydroxide.—With the solid hydroxide 
only a trace of a bleaching compound is formed. With the hydroxide 
suspended in water, both hypochlorite and chlorate are formed, the 
latter in smaller proportion than in the case of magnesia. Heating 
converts the hypochlorite partly into chlorate, but the tendency to 
decompose into chloride and free oxygen is greater than with mag- 
nesia hypochlorite. 

The solution obtained by mixing a zinc salt with chloride of lime 
is less stable than the corresponding magnesian solution. 

Alwminous Bleaching Liquids.—Aluminium hydroxide does not ab- 
sorb chlorine. The solution obtained by double decomposition con- 
tains chiefly hypochlorite, but part of this immediately spilts up into 
aluminium hydroxide and free hypochlorous acid. 

Alteration on keeping.—Chloride of lime, and the solutions contain- 
ing magnesium, zinc, and aluminium obtained from it by double 
decomposition, change very slowly in the dark, but on exposure to 
diffused daylight in closed vessels rapidly lose nearly the whole of 
their bleaching power. 

Conversion of Chloride of Lime into Chlorate-—Simple boiling is 
insufficient; the formation of chlorate progresses very slowly, and 
more than half of the hypochlorite decomposes into chloride and 
oxygen. If, however, the liquid is saturated with free chlorine, 
70 per cent. is at once converted into chlorate (with the corresponding 
chloride) in the cold, and although without heat the further progress 
of the change is very slow, yet on heating to boiling it is completed 
without loss of oxygen. Passage of chlorine during the heating is 
prejudicial. 

Comparative bleaching experiments with the bleaching compounds 
of the above four metals showed that the zinc solution acts the most 
rapidly. The passage of carbonic anhydride for a short time, or the 
addition of a minute quantity of acetic or oxalic acid, accelerates the 
action immensely. When used in excess, the three acids seem to be 
about equally active. M. J. S. 


Progress of the Action in Sulphuric Acid Chambers. 
By P. Naer (Chem. Ind., 1885, 285—290).—At the works of Messrs. 
Sullivan and Co., Widnes, the author has repeated and confirmed the 
observation made by Lunge and himself (Abstr., 1884, 698), that by far 
the larger part (77—83 per cent.) of the sulphurous anhydride entering 
the lead chamber has disappeared by the time the gases have traversed 
half its length, whilst from that point to the end of the chamber a 
very trifling diminution takes place. The quantity of sulphuric acid 
deposited on a given area is, however, not proportional to the amount of 
sulphurous anhydride which has disappeared from the gases at that 
locality. Near the end of the chamber it is as much as at the middle, 
and only about twice as much at the entrance. That the amount of 
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acid collected at a given spot is not a measure of the reaction taking 
place there is shown by the following facts. When the collecting 
trays are protected from the perpendicular fall of drops of acid by 
shields at a distance of 4—12 inches, the same quantity of acid was 
collected as in uncovered trays similarly situated. This cannot be 
due to an oblique fall, since the motion of the gases is so slow that a 
sensitive Fletcher’s anemometer failed to detect it. Moreover, as 
Mactear and others have also observed, the same amount of acid is 
collected on trays placed near the roof as on those near the floor. The 
explanation appears to be that the acid does not fall as rain at all, 
but exists in the form of mist, requiring time and contact with sur- 
faces for its precipitation, and that its presence in this state hinders 
the oxidation of the sulphur dioxide. If this hypothesis is correct, it 
gives countenance to the patented process of Thiess, who passes his 
gases through mixing towers, and thence through numerous small 
perpendicular tubes, divided by horizontal perforated partitions, and 
claims to produce a large amount of acid in an apparatus of very 
small size. 


Process for Hardening Castings inGypsum. By M. Dennsrepr 
(Ber., 3314—3316).—The object is warmed at 60—80°, and then 
dipped into a hot saturated solution of baryta. The solution soaks 
into the gypsum, and on cooling deposits crystals of baryta, which 
change eventually into carbonate or other insoluble compounds. If 
greater hardness is required, free silicic acid or salts of metals which 


react with baryta with formation of insoluble metallic oxides or 
hydroxides may be used. N. H. M. 


The Electrical Furnace and the Reduction of Oxides. By 
E. H. Cowtes, A. H. Cowxes, and C. F. Masery (Amer. J. Sci., 30, 
308—312).—The application of electricity to metallurgy has hitherto 
been confined to the reduction of metals from solution, and few 
attempts have been made to effect dry reductions by means of an 
electric current. The authors have now succeeded in obtaining a 
continuous high temperature by introducing coarsely pulverised 
carbon into the path of the current from a dynamo, in order to 
maintain a variable resistance. When the carbon, mixed with the 
oxide to be reduced, was made a part of the circuit in a fire-clay 
retort, and submitted to the action of a powerful current, the reduc- 
tion was accomplished, and the temperature increased to such an 
extent that the interior of the retort fused completely. Experiments 
already made show that aluminium, silicon, boron, manganese, mag- 
nesium, sodium, and potassium, can be reduced from their oxides 
with ease. B. H. B. 


Preparation of Aluminium. By M. Herzog (Chem. Centr., 
1885, 907—909).—Processes are described, which involve the use of 
metallic sodium for producing aluminium from the chloride and 
fluoride. The metal may also be obtained from the sulphide, which 
ean be prepared by passing the vapour of carbon bisulphide over red- 
hot alumina. The sulphide is reduced to metal either by heating it 
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with iron filings or with anhydrous aluminium sulphate, when sul- 
phurous anhydride is evolved and the metal liberated. 


W. R. D.z 


Commercial Treatment of Roman Alunite. By P. Goyor 
(Chem. News, 53, 27—28).—The constituents of alunite of use in 
the manufacture of alum, are alum, aluminium sulphate (basic), and 
free alumina. The ore is calcined, then treated with sulphuric acid 
and potassium sulphate, the alum being allowed to crystallise out, 
and the mother-liquors used over again. The heat of calcination must 
be modified accordirg to the composition of the ore, inasmuch as the 
alumina is converted into the soluble form at a lower temperature 
than is required by the basic salts before they assume the soluble 
modification. Thus an ore of the following percentage composition, 
potassium sulphate 1400, potassium aluminium sulphate 26°55, 
aluminium sulphate 6°56, alumina 18°58, water 11°90, ferric oxide 0°80, 
siliceous residne 21°61, gave better results on calcination at between 
800—900° than at lower temperatures. The quantity of sulphuric 
acid required is gauged by the amount of potassium sulphate in the 
ore: for example, an ore containing 12°5 per cent. K,SO, should not 
have more than 9°8 tons of sulphuric acid (52° B.) to eight tons of 
calcined mineral, a quantity somewhat in excess of the theoretical. 
The calcined ore is added in instalments to the excess of acid reduced 
to 30° B. and heated at 80—90°, digested for two hours, concentrated 
to 38°B., potassium sulphate added, and after 13 hours the super- 
natant liquid is drawn off ; this should not be more than 41° or 42° B. 
The alum is separated, &c. When the mother-liquors become very 
impure, it is best to recover the acid by the preparation of secondary 
products. D. A. L. 


Connection between Illuminating Power, Flashing Point, 
and Boiling Point of Petroleum. By C. Enater (Chem. Ind., 
1885, 44—49).—In 1883, simultaneously with the raising of the 
minimum legal flashing point of petroleum from 15° to 21° (Abel’s 
test) in Germany, a considerable deterioration in the illuminating 
power of American oils took place. Fractional distillation of nume- 
rous samples showed that a higher flashing point had been gained not 
simply by the rejection of the more volatile oils, but by the inclusion 
of a larger proportion of heavy oils. From 23 specimens examined 
between 1879 and 1882, an average of 22°95 per cent. (vol.) distilled 
below 150° and 11°5 per cent. above 300°; whilst 25 samples pur- 
chased in 1883-4 gave 15°1 per cent. below 150° and 25-4 per cent. 
above 300°. It is these heavy oils which are so prejudicial. They 
cause not only an immediate loss of illuminating power, but a very 
serious falling off when a lamp is allowed to burn for several conse- 
cutive hours. This falling off is partly due to the deposition of 
carbon on the wick, which occurs only with oils boiling above 300°, 
and partly to an increase in the viscosity of the oil as the consump- 
tion proceeds. On the other hand, their effect in raising the flashing 
point is small compared with that which would result from the 
removal of the more volatile oils. 
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A Russian oil from Baka, of flashing point 34°, yielded only 7 per 
cent. below 150° and 4°5 per cent. above 300°, and the author con- 
siders that such oils will enter into very serious competition with the 
American, unless the latter speedily show an improvement. 


M. J. S. 


Obtaining the Sugar from Molasses. By Srernsere and C. 
Heyer (Bied. Centr., 15, 65—66).—A process for the recovery of 
sugar has been highly praised ; it depends on the use of an acid and a 
large quantity of strong alcohol, and professes to obtain 30 per cent. 
of the 50 per cent. of sugar contained in the molasses in the space of 
7—8 hours, with a loss of only 3 per cent. of alcobol; the details of 
the process are concealed with the greatest secrecy. 

Sternberg has been trying to investigate the process, and thinks 
that it is a modification of the older one of Marguerite, discovered 
17—18 years since, in which 100 kilos. of molasses was mixed with 
100 litres of 85 per cent. alcohol and 5 kilos. sulphuric acid, the salts, 
potash especially, were precipitated, the sugar remaining in solution. 
After filtration more alcohol (100 litres) was added, and the sugar 
was either left to slowly crystallise, or some more sugar from a former 
process added which greatly hastened the operation. 

Heyer reports unfavourably of the new modification of the stron- 
tium process as carried out by Lebaudy, in which, instead of adding 
to the molasses crystallised strontium hydroxide, caustic soda is first 
employed and a strontium salt then added. He considers the amount 
of sugar recovered to be less than by the old process, the chemicals 
dearer, and the change decidedly less advantageous from a financial 
point of view. J. F. 


Dyes obtainable from the Tannins and their Derivatives. 
By O. N. Wirt (Chem. Ind., 1885, 100—105).—A sketch is given 
of the sources and mutual relations of tannin, gallic, pyrogallic, 
and ellagic acids, and their earlier known coloured derivatives, rufi- 
gallol, anthragallol, and gallocyanin. In dyeing with gallocyanin, 
the use of the costly chromium acetate as a mordant has been replaced 
by sodium chromite, from which cotton-fibre possesses the power of 
appropriating the chromium oxide. The goods are padded with an 
alkaline solution of the chromite mixed with glycerol, and after being 
left in rolls for a short time, are steamed. After washing they are 
ready for the gallocyanin bath, which produces a deep violet; the 
addition of some extract of Persian berries gives an indigo shade. 

Passing to gallein and coerulein, it is mentioned that the soluble 
cerulein of commerce is a compound with an alkaline hydrogen sul- 
phite, but that it is preferable to use the commercial paste, and form 
the soluble compound in the printing colour. 

Other dyes have been obtained from pyrogallol, but have as yet 
received no practical application ; thus, benzaldehyde furnishes a blue, 
acetaldehyde a redder dye, whilst furfural and hydrochloric acid give 
an indigo-blue mass, dissolving in water with fine green colour. 
Reichl has obtained a dye by heating pyrogallol with glycerol and 
sulphuric acid. With nitrosodimethylaniline, it yields a violet which 
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is inferior to gallocyanin; diazobenzene nitrate affords an crange- 
yellow; a blue is also produced by the action of alkalis on amido. 
pyrogallol. 

All the above-mentioned compounds are produced from the iron- 
bluing tannins, but the less studied iron-greening tannins also yield 
dyes. Thus, the catechins furnish intense brown dyes when oxidised 
by potassium dichromate; by warming with nitrosodimethylaniline, 
they produce violets resembing gallocyanin, and by the action of 
diazobenzene a brown-red azo-colour. 

Maclurin and the tannin of horse-chestnuts similarly treated also 
afford coloured products. M. J. 8. 


Dust Explosions. By C. Enauer (Chem. Ind., 171—173).—Solid 
bodies, such as soot, lampblack, and wood charcoal, which evolve no 
combustible gas when heated, are incapable of producing an explosion 
or even of extending a flame, when they are dispersed through air as a 
cloud of fine dust. Heating the air previously to 300° makes no 
difference. The addition, however, of a combustible gas, in propor- 
tion too small to form by itself an explosive mixture with the air, 
causes the flame to extend through the entire mass with explosive 
rapidity. On the other hand, powders capable of yielding a com. 
bustible gas, such as coal and flour, can by themselves form explosive 
clouds. M. J. S. 
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Effect of Various Dyes on the Behaviour of Silver Bromide 
towards the Solar Spectrum. Connection between Absorption 
and Photographic Sensitiveness. By J. M. Ever (Monatsh. Chem., 
6, 927—-953).—The following conclusions are drawn from the results 
of a large number of experiments described in the paper :— 

The absorption-spectrum of the dye in alcoholic or aqueous solution, 
or in the dry gelatin plate, does not coincide with the position of the 
maximum of sensitiveness on dyed silver bromide gelatin, which was 
always found to be more towards the red than the maximum of ab- 
sorption of the solutions examined. The reason of this shifting is 
probably due to the much greater density of the silver bromide 
(= 6353) than that of the gelatin (= 1°326). 

Those rays which effect the maximum decomposition of dyed silver 
bromide have, on an average, wave-lengths 30-millionths of a milli- 
metre shorter than those which are absorbed by the dyed gelatin 
(without silver bromide). 

Those rays which are absorbed by silver bromide containing eosin 
have the same wave-lengths as those for which the dyed silver 
bromide shows increased photographic sensitiveness. 

Dyes may be classified in the following way :— 

1. Dyes which absorb the spectrum from the violet gradually on- 
wards, and whose sensitising action follows closely, without maximum, 
the ordinary photographic action: soluble Prussian blue, Poirier blue, 
aniline-blue, chrysaniline, various ponceaus, curcuma, neutral violet, 
chrysoline, diazo-amidobenzene, jasmine, acid orange, &c. 

2. Dyes which show an absorption band in the spectrum and a 
corresponding sensitising maximum shifted toward red: eosin colours, 
cyanosin, methylerythrin, phloxine, rose Bengal, aniline-red, naph- 
thalene-red, cyanine, resorcinol-blue, coralline, Coupier blue, safra- 
nine, methyl-violet, acid-violet, methyl-green, acid-green, many 
ponceaus, &c. 

Silver bromide in a gelatin plate dyed with naphthol-blue, has the 
greatest sensitiveness of all known photographic preparations for light 
of different wave-lengths; the sensitiveness extends without inter- 
ruption from \3600—7600. This way of sensitising silver bromide is 
best adapted for photographing the less refractive rays, but also 
answers very well for the blue end of the spectrum. 

The results above given confirm Vogel’s absorption theory, and 
give the following law for the sensitising action of dyes on silver 
bromide. Many dyes sensitise silver bromide (or chloride), the 
increased sensitiveness towards coloured light being determined b 
the absorbing power of the dye towards the light ; those rays whic 
are absorbed by dyed silver bromide have the same wave-lengths as 
those for which the dyed silver bromide shows increased photo- 
graphic sensitiveness. A narrow or broad absorption band gives a 
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similar one in sensitising. The sensitiveness of silver bromide 
gelatin for rays of longer wave-length can be increased by some dyes, 
as, for instance, naphthol-blue, to such a degree that it extends unin- 
terruptedly over the whole spectrum, from the extreme red to the 
ultra-violet. N. H. M. 


Dispersion Equivalent of Sulphur. By A. Scuranr (Aun. 
Phys. Chem. [2], 27, 300—314).—In this paper, the various formule 
proposed for the determination of the dispersion equivalents are dis- 
cussed with especial reference to the sulphur-derivatives of the 
paraffinoid hydrocarbons. The nearest approximation of the observed 
and calculated values is obtained by the formula MBé~?*, in which M 
is the molecular weight, and B the second constant of Cauchy’s dis- 
persion formula. Secondly, in homologous series of compounds con- 
taining carbon, hydrogen, and oxygen, the value of the dispersion 
equivalent is best deduced by a process of summation. The formula 
MBé gives the worst results; MBé-*, almost absolutely concordant 
results ; whilst those obtained by the formula MBé-* are within the 
limits of experimental error. Thirdly, in homologous series of carbon, 
hydrogen, and sulphur compounds, the values for the dispersion 
equivalent calculated from the formula MBé~, and the refraction 
Mn?—1 

. é, are 
(m+ 2) 
identical with those of prismatic sulphur. The author considers that 
differences of constitution of carbon compounds are evidenced more 
markedly by their dispersion than by their refraction equivalents. 

7. © / 

Variation of Specific Rotatory Power. By A. C. Oupemans, Jun. 
(Rec. Trav. Chim., 4, 166—180).—In a former paper (Abstr., 1883, 
81), the author has shown that the specific rotatory power [a]p of the 
mono- and bi-acid bases, in the case of their normal salts, is inde- 
pendent of the nature of the acid with which the base is united, pro- 
vided that the relative concentration in terms of the base is the same. 
In this paper, the converse case is considered of the different salts of 
the same acid; a similar generalisation is found to hold good for the 
salts of quinic and podocarpic acids examined by the author, and for 
camphoric and tartaric acids quoted from Landolt’s researches. The 
principal exception is tartar emetic, a similar anomaly to which in 
the case of potassium antimonyl malate has been shown by Pasteur. 
As a further point, experiments are quoted to show that the specific 
rotatory power of tartaric acid is unaltered by the addition of a 
quantity of base more than sufficient for its complete a eg 

¥. w. VY. 

Observations on Millot’s Note on the Products of the 
Oxidation of Carbon in the Electrolysis of a Solution of 
Ammonia. By A. Barrow and G. Papasoait (Compt. rend., 102, 
363).—The authors point out that in their experiments (Guzzetta, 13) 
sodium chloride was added to the solution of ammonia in order to 
increase the conductivity of the liquid. Millot’s experiments (Abstr., 
1885, 1125) were not made under the same conditions. 


equivalent from the well-known formula of Lorenz 


C. H. B. 
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Electrolysis of Salts. By A. Renarp (Compt. rend., 102, 361— 
362).—The experiments wére made with the apparatus previously 
described (Compt. rend., 101, 747), In dilute solutions, when other 
conditions are constant, the quantity of metal precipitated in unit 
time increases with the temperature in accordance with the formula 
P,= P,(l + K;,), in which K increases as the concentration diminishes. 
When the solutions are so dilate that the quantity of metal precipi- 
tated at a given temperature is proportional to the concentration, K 
attains a maximum value of 0:052. 

In very dilute solutions, if the distance between the electrodes is 
successively doubled, the quantity of metal deposited decreases in 
geometrical progression, the common ratio of the series being 1°237. 
This law, however, does not hold good for distances greater than 
320 mm., beyond which the values of the ratio increase somewhat 
rapidly. 

The clestentpaie of solutions of copper nitrate and sulphate with 
electrodes consisting of similar discs of copper, indicates that when 
the two electrodes are identical, the quantities of metal precipitated 
are proportional to the diameters of the electrodes, and therefore to 
the square roots of their surfaces. C. H. B. 


Electrical Conductivity of Double Salts. By E. Kuern (Ann. 
Phys. Chem. [2], 27, 151—178).—Determinations by independent 
physical methods such as of change of volume and density (Kremers), 
of heat of dissolution (Favre and Valson), of lowering of freezing 
point (Raoult), and of dialysis (Ingenhoes), equally show that a 
double salt is either wholly or partially dissociated into its component 
salts when dissolved. As a further method for the solution of this 
problem, the author has determined the electric conductivity of 
solutions of certain metallic salts taken separately, or mixed together 
in molecular proportions, or lastly, in the form of a crystalline double 
salt. The main results of the examination by this method are as 
follows :— 

(i) In the case of two salts, capable of a possible double decom- 
position, such as sodium or ammonium chloride with potassium 
nitrate, or potassium chloride with ammonium or sodium nitrate, the 
electric conductivity of the mixture, when in dilute solution, is 
approximately equal to the arithmetical mean of the conductivity of 
those salts presumably present in such a solution. 

(ii) Conversely, from the determination of the conductivity of an 
unknown mixture, conclusions can be drawn as to the nature of the 
salts present. 

(iii) The conductivity of the double salts examined, such as the 
double sulphates of the alkali metals and those of the magnesium 
group, is in the case of dilute solution slightly less than the arith- 
metical mean of the conductivity of these salts taken separately, the 
diminution increasing proportionally with the concentration of the 
solution. This result indicates that such double salts are dissociated 
completely in dilute, but partially in concentrated solutions; the 
degree of dissociation increases with the temperature. Ve Me We 
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Electrolysis of some Chemical Compounds. By D. Tommasr 
(Bull. Soc. Chim., 45, 144—146).—If an aqueous solution of potassium 
chlorate, acidified with sulphuric acid so dilute that when treated 
with metallic zinc no reduction of the chlorate takes place, is sub. 
mitted to electrolysis, the anode being formed of pure zinc, reduction 
occurs and potassium chloride is formed, although if the electro. 
lysis is conducted with platinum electrodes no such action takes 
place. The reduction is therefore due to the direct union of the zinc 
with the oxygen of the chlorate, and not to the action of nascent 
hydrogen. Potassium perchlorate is not reduced by electrolysis even 
when a zinc electrode is employed. A dilute aqueous solution of 
chloral hydrate in a porous cell placed in a vessel of water acidified 
with sulphuric acid was electrolysed, the cathode being placed in the 
chloral and the anode in the water; chlorine and free hydrogen were 
given off at the cathode, and aldehyde was formed. . 


Expansion Coefficient of Sulphur. By A. Scnraur (Ann. Phys. 
Chem. [2], 2'7, 315—320).—The expansion coefficients of the crys- 
tallographic axes of prismatic sulphur are commensurable with the 
axes themselves, namely, there exists an identical proportionality 
between the coefficients and the axes, if the crystallographic form be 
represented by the symbol [éP = 881]. 

As regards the relation between the expansion coefficients of allied 
elements, the determinations obtained by Fizeau for sulphur, selenium, 
and tellurium, are quoted to show that the coefficients increase with 
decrease of atomic weight. In the case of antimony and bismuth, it 
is shown that the proportionality between the erystallographic axes 
and expansion coefficients is either that of equality or of a simple 
integral ratio. V. & Y. 


Law of Thermal Constants. By D. Tommasi (Bull. Soc. Chim., 
45, 141—144).—The heats of formation of the picrates recently 
determined by Tscheltzow (Abstr., 1885, 1103) are practically iden- 
tical with those which might have been predicted from the law 
stated by the author (Abstr., 1882, 1257), who further predicts the 
heats of formation of a large number of other picrates, phthalates, 
isophthalates, terephthalates, and chlorates. A. P. 


Thermochemistry of Hypophosphoric Acid. By A. Joty 
(Compt. rend., 102, 259—262).— Hydrated hypophosphoric acid, 
P.0,,4H,0, heat of solution at 10—11°, —2°2 cal. ; heat of solidification 
at 11°, + 8°8 cal. 

Normal hypophosphoric acid, P,O,,2H,0, heat of solution at 11°, 
+ 7:7 cal., from which it follows that P,0,,2H,O + 2H,0 sol. = 
P,0,,4H,0 sol. develops + 7°0 cal. 

The action of dilute solutions of sodium hydroxide on solutions of 
the acid and its mono-sodium salt, gives the following results :— 


PO.H,O + }Na,0 develops + 7°57 cal. 
+ $Na,O o + 15°05 ,. 
i + #Na,0 * + 21°36 ,, 
+ Na,O ” + 27°11 ” 
+ 14Na,0 _,, + 27°65 ,, 
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The heat developed by the first, second, and third equivalents of 
alkali respectively is 15-05, 12°06, and 0°54 cal. From these results, 
it follows that hypophosphoric acid is bibasic. Its heat of neutrali- 
sation closely approaches those of the other acids of phosphorus, and 
the difference between the thermal disturbances produced by the 
first and second equivalents of alkali is analogous to the differences 
observed by Graham, Berthelot, and Thomsen in the case of the other 
acids of phosphorus and arsenic. The development of heat caused by 
the addition of the third equivalent of alkali is due to the instability 
of the di-sodium salt. C. H. B. 


Heat of Combustion of Amines. By A. Muttmr (Bull. Soc. 
Chim., 44, 608—611).—The heats of combustion and formation of 
the following amines were determined, Berthelot’s calorimeter being 


employed :— 


Heat of combustion 
of the molecule. Heat of com- | Heat of forma- 

bustion of tion of the 

one gram. molecule. 
Gas. | Liquid. Gas. Gas. 
Monomethylamine ......| 256°9 — 8° 276 9°6 
Dimethylamine .........| 426°0 _ 9°458 3°5 
Trimethylamine.........| 577°6 _— 9°783 14°9 
Diethylamine...........| 724°4 716°9 9°918 31°1 
Triethylamine .......... 1047-1 1038°3 10-363 34°4 
Monisoamyline .........| 876°4 | 867°6 10°069 42°1 


The heat of substitution of the alcohol radicles for the hydrogen of 
the ammonia is also calculated for each of these amines. A. P. 


Heat of Combustion of Benzene. By F. Sroumany, P. Roparz, 
and H. Herzpere (J. pr. Chem. [2], 30, 241—260).—The heat of 
combustion of liquid benzene at 17° is shown by a number of expe- 
riments to be 779799 cal., and that of gaseous benzene (also at 17°), 
787488 cal. When the latter is corrected for the heat of evapora- 
tion and the molecular heat of liquid benzene at the temperature 
employed, it gives 779262 cal. for the heat of combustion of liquid 
benzene; the two results are, therefore, practically identical and 
agree very nearly with those of Berthelot, who estima‘ed the heat of 
combustion of liquid benzene at 776000 cal., and with those of 
Thomsen, who obtained the number 787950 cal. (Abstr., 1882, 722). 
The higher values which Thomsen obtained (compare Abstr., 1881, 
135, and Thomsen, “ Thermochem. Untersuchungen,” 4, 59), as well 
as that given, are perhaps due to heat carried over from the burner 
used in warming the benzene to the calorimeter. N. H. M. 


Calculation of Corrections for Bunsen’s Ice Calorimeter. 
By L. Bourzmaxn ( Annalen, 242, 125—128).—Details of formula for 
corrections in determinations by this instrument. 
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Do the Statical and Dynamical Methods of Measuring 
Vapour-pressure give Identical Results P A Reply to G. W. F. 
Kahlbaum. By W. Ramsay and 8S. Youne (Ber., 19, 69—74).— 
Kahlbaum’s contention is, that the curve which represents the rela- 
tions between temperature and pressure, when a liquid is caused to 
boil under different pressures, is not identical with the curve repre- 
senting the same relations when the vapour of the liquid is allowed 
to exert its own pressure, as in the usual method of measuring 
vapour-pressures in a barometer tube. In Kahlbaum’s experiments, 
the liquid is made to boil under different pressures in a flask, the 
vapour alone coming in contact with the thermometer; whilst to 
prevent bumping, a current of air is caused to bubble through the 
liquid. The results so obtained agree fairly well at higher pressures 
with those of other observers ; but at low pressures the temperatures 
observed by Kahlbaum are invariably higher than previous obser- 
vations have shown ; the discrepancy is greater the lower the pressure, 
and becomes extreme when the true boiling point falls below the 
temperature of the surrounding atmosphere. In their first paper 
(Ber., 18, 2855—2858), the authors pointed out the great discrepancy 
between the results obtained for alcohol by Kahlbaum, and by 
Regnault and themselves; to which Kahlbaum replied that a dif- 
ference, on his theory, ought to be observable, and that it was not 
caused by the “mechanical” superheating of the vapour by the 
current of hot air surrounding the ebullition fask. He also asserts 
that the method employed by the authors (Trans., 1885, 42), in 
which facility is given for the evaporation of the liquid from a free 
surface, is not a truly dynamical one; but his reasons for this assertion 
appear to the authors to be unsatisfactory. In their reply, the authors 
adduce measurements of the vapour-pressures of liquid acetic acid, 
in which identical results were obtained by the statical and dynamical 
methods (Phil. Trans., 1884, ii, 461). They then refer to Thomson’s 
theory regarding the continuity of the gaseous and liquid isothermals. 
in which he supposes that it is theoretically possible for a vapour to 
be exposed to a pressure higher than its vapour-pressure without 
liquefying, and also for a liquid to exist at a pressure lower than its 
vapour-pressure without assuming the gaseous state; they suggest 
that Kahlbaum has partially realised the second condition of matters, 
well known in the usual phenomenon of boiling with bumping, and 
that the numbers he gives have no value, inasmuch as they refer to 
no particular portion of this curve. Where the temperature of the 
escaping vapour in Kahlbaum’s experiments should fall below that of 
the atmosphere, there can be no doubt that the vapour is heated by 
the atmosphere, and by the heated walls of the distillation bulb. 
Attempts to maintain a constant low temperature, by the vapour of a 
volatile liquid boiling at a temperature lower than that of the atmo- 
sphere, have failed in Regnanlt’s hands, as in their own. 

The laws showing the relationship between the vapour-pressures of 
various liquids appeared in the Transactions (1886, p. 37). The proofs 
are given in Phil. Mag., December, 1885, and January and February, 
1886, W. R. 
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The Law of Density Numbers. By J. A. Grosnans (Rec. 
Trav. Chim., 4, 1—31, 153—166, 307—331).— These papers are an 
extension of the author’s former observations on the application of 
his law of density nambers for the determination of boiling and 
melting points, and certain phenomena of solution (compare this vol., 

. 194). 

: (I.) Boiling points—Further examples are given of the application 
of the formula T = 273 + ¢= 27°8M/n./m (or ./m + 2), in: which 
nis the sum of the density numbers of atoms of the elements com- 
posing the liquid, m the molecular weight, and or + m constants. 

In a series of tables, the observed boiling points and those calcu- 
lated from this formula for certain paraffinoid alcohols and their 
ethers, the phenols and their ethers, and the acids of the acetic series, 
are compared. As an incidental point, it is noticed that a paraffinoid 
alcohol and an ether of the same general formula, but containing 
three CH,-groups more, have the same value for the constant Tn/M. 

(I].) Phenomena of Solution —Thomsen, in his “‘ Thermochemische 
Untersuchungen,” has pointed out that the relation between the 
quantity of a substance (in gram-molecules) in solution and that of 
the solvent (in the same units) is expressible by the formula 
r= mete Mn, in which M and a are the molecular weights of the 
solvent and the substance dissolved respectively, and d the density of 
the resultant solution. The difference between the first and second 
factors on the right hand side of the equation (r) constitutes what is 
termed by Thomsen the “residue.” By means of the experiments of 
Thomsen, Nicol, and others, the empirical values for r can be deter- 
mined. It is obvious that three possible cases arise—namely: (i) 
r=a, (ii) r<a, (iii) r >a, or expressed in language, the density of 
the resultant solution is equal to, less or greater than, that of the 
solvent. In the first of these papers the relation between these so- 
called residues and the density numbers is discussed, and itis shown 
by a series of equations, for which the reader is referred to the 
original memoir, that this relation is expressible by an empirical 
formula, r = a + 18M — 6By (for the particular case of water), in 
which y is a constant of value about 1:13, M another constant, gene- 
rally a small positive or negative integer, and B the sum of the 
density numbers of the constituent elements of the compound entering 
into solution. In the papers cited above, a series of tables are given 
illustrating the application of this formula, thus demonstrating the 
relation between the law of density numbers and the phenomena of 
solution. 

Melting points.—In the last of the above papers, it is shown that 
the relation between the density numbers and the points of fusion in 
absolute temperature scale is expressible by an equation, T’ = 
27°8M/n.’/m, in which the value for the exponential constant @ is 
generally 4, whilst that for m varies for each series of analogous 
elements or homologous compounds, The degree of accordance 
between the values observed and those calculated from the above 
formula is exemplified in the case of the elements in the following 
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table, it being assumed that their atomic and molecular weights are 
identical :— 


Element. M. 
Mercury .... 200 
Bromine .... 80 
Phosphorus.. 31 
Iodine ...... 127 
Potassium .. 39 
Aluminium .. 27 


Lithium .... 7 


T’ calculated. T’ observed. 
— 38°9° — 39° 
— 25 — 7 
+ 41°4 + 44 

117°4 113—118 
62°6 62°4 
598°4 600°0 
178°8 180-0 


& 


—_ 
bo OR WO 


In the original memoir, a series of tables are given illustrating the 
above formula from the data given by Krafft for the paraffinoid 
hydrocarbons, ketones, and acids of the acetic series. 

It is further pointed out that the application of the formula renders 
intelligible the very gradual increase of temperature of fusion with 
increase of molecular weights in the homologous series. 


fe ee A 


New Method for Determining the Specific Gravity of Gases, 
and for their Analysis. By F. Lux (Zeit. anal. Chem., 25, 3—10). 
—The apparatus, which the author names a baraeometer, consists of 
an ordinary hydrometer, carrying at its summit a globe of con- 
siderable size. It floats in water contained in a glass cylinder, the 
upper part of which is filled with the gas. The greater the specific 
gravity of the gas the higher will the float rise. The stem is 
graduated by using gases of known density. With a globe of 300 c.c. 
and a stem whose sectional area is 4 square mm., the difference 
of level for hydrogen and air respectively will be about 93 mm. 
The cylinder is furnished with stopcocks for passing a constant 
stream of gas through it, and by connecting several such cylinders 
in series, with suitable absorption apparatus between them, the alte- 
rations in specific gravity consequent on the removal of individual con- 
stituents of a mixed gas can be observed and the original composition 


thence deduced. M. J. S. 


Specific Gravity of Aqueous and Alcoholic Solutions of 
Mercuric Chloride. By J. Scuréper (J. Russ. Chem. Soc., 1886, 
18—25).—The subjoined tables give the sp. gr. of aqueous and 
alcoholic solutions of mercuric chloride compared with water at 
4° :— 


Aqueous Solutions. 


Per cent. 0°. 10°. ; 30°. 


*22 1-00990 1 -00575 
"43 1°02018 1°01585 
57 1°03022 1°02577 
“72 104033 1°03566 


‘ 


Alcoholic Solutions. 
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Per cent. 


0°. 


10°. 


20°. 


30°. 


Coefficient 
of the 
change of 
sp. gr. 


0 0 °83135 0 °82286 0°81435 0 °80594 0 °000849 
1°22 0°8397 0 °8312 0 °8228 0°8141 0 000854 
2°38 0 °8484 0 °8399 0°8314 0°8227 0° 000858 
4°42 0°8635 0 °8549 0 °8403 0°8375 0 -000867 
8°56 0 ‘8966 0°8877 0 ‘8789 0 8693 0 -000891 

12°43 0°9308 0 *9213 0°9119 0 -9024 0° 000946 
15°91 0 9620 0 °9523 0 °9425 0°9329 000097 L 
19°32 0°9951 0° 9852 0°9753 0 -9652 0 ‘000997 

1°0285 1°0184 0 -9982 0°0010138 


A. T. 


Correlation of Physical Properties of Solution with Concen- 
tration. By D. Menpevterr (Ber., 19, 370—389, and 400—406).— 
As an introduction, the correlation of the sp. gr. of sulphuric 
acid with its concentration is discussed ; but the mathematical formule 
given by various writers are found to be very complex in many, and un- 
satisfactory in all cases. The question then naturally arises as to the 
cause of such an apparently simple phenomenon as the variation 
of sp. gr. with concentration not being reducible to an uniform 
generalisation. 1t appears to the author, that the explanation can be 
traced to a frequent interchange of the components of the molecules 
present in the solution, which are not, as hitherto assumed, merely 
formed by simple juxtaposition. These molecules then, must be con- 
sidered to be not statical, but dynamical units, the mass of which, taken 
asa whole, is inequilibrium. ‘This interchange of molecules constitutes 
a phenomenon analogous to the movement of gas particles according to 
the mechanical theory developed by Clausius and Maxwell. Butas these 
coalitions of molecules, as regards their formation and reciprocal inter- 
change, are conditioned by the law of multiple proportion, then, under 
certain circumstances of composition, M,, with N, for example, the 
interchange between M and N attains a maximum or minimum, 
characterised in a curve representing specific gravity in terms of 
composition as maxima or minima point or points of inflection. These 
points would also be rendered evident by various physical properties 
of the solution, such as heat of dilution, coefficient of refraction, and 
cohesion or capillarity. 

Such phenomena the author intends to make an especial subject of 
investigation, and in these papers he deals particularly with the 
physical properties of solutions of sulphuric acid. 

l. Correlation of Concentration with Density.—The curves expressing 


the values %3 — 8, in which p is the percentage proportion, and sand 
dp 
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the specific gravities of the solution and of water respectively, or 


show three points of inflection corresponding with the compositions 
H.SO, + 100H.0, H.SO, + 2H.0, and H,SOQ,, the intermediate one 
of the three, or that of greatest contraction, has previously been 
noticed by Ure, Kopp, Kolbe, and others. 

2. Heat of Dilution—The experiments of Thomsen on the thermic 
effects of mixing sulphuric acid with water illustrates what has 
been said above as regards the minimum and maximum heat changes 
corresponding with the composition H,SO, + 100H.O and H,SO, 
+ 2H,0. By the aid of various data given in a table, the inter- 
dependence of the heat changes with dilution and contraction is 
illustrated. Thus the maximum contraction at or about the composi- 
tion of the hydrate H,SO, + 2H,0 is also that of the maximum heat 
development for the reaction between sulphuric anhydride and water 
in terms of 100 vols. of the solution, as also for the reaction between 
sulphuric acid, H,SO,, and water. But even though this hydrate, 
H,SO, + 2H,0, may be separated in a crystalline form, yet this fact 
will not warrant the assumption that in all solutions of sulphuric acid 
this hydrate is present as such; but only that in the association of 
molecules of sulphuric acid with those of water, the ratio of 1H,SO, to 
2H,0 is characterised by a change in physical properties. =<" 

Dissociation of the Hydrate of Hydrogen Bromide. By 
H. W. B. Roozesoom (Rec. Trav. Chim., 4, 331—347).—This paper 
is a continuation of the author’s former experiments on the dissocia- 
tion of the hydrate of hydrogen bromide and its solution under various 
conditions of temperature and pressure (compare this vol., p. 117). 
The curve representing the tension of dissociation in terms of tem- 
perature has three points of inflection, the first of which corresponds 
exactly with the molecular ratio HBr: 2H,0O, and is characterised by 
the fact that below this point the fusion of the hydrate is accompanied 
by an evolution of gas, and consequently an increase of volume; whilst 
above it there is an absorption and corresponding diminution of volume. 
The second point corresponds with the liquefaction of the gas, a pheno- 
menon which determines a sudden change in the composition of the 
solution and its volume. The third point, which does not apparently 
correspond with any particular change of concentration or density, is 


that from which the tension increases uniformly with the tempera- 
ture. V. H. V. 


Relative Permeability of Various Diaphragms. By A. Zort 
(Ann. Phys. Chem. [2], 2'7, 229—289).—This lengthy memoir con- 
tains an account of elaborate experiments on the relative permeability 
of various diaphragms, such as marble, sand, clay, cork, coal, asbestos, 
parchment paper, pig’s bladder, and goldbeater’s skin. The advan- 
tages of each of these materials under various conditions are fully 
discussed, and from the quantitative results attained on the dialysis 
of different crystalline and colloid substances, the following con- 
clusions are arrived at:—(i) The most useful, homogeneous and 
watertight material as a dialyser, is goldbeater’s skin, which is 
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twice as effectual under the same conditions as parchment paper, 
hitherto considered on the authority of Graham to be the best 
substance. But in the case of solutions which attack organic mem- 
branes, ordinary clay cells are the most useful, although their permea- 
bility is 60 to 75 times less than that of goldbeater’s skin. (ii) The 
rapidity of the diffusion is increased by the complete exhaustion of 
the air collected within the pores of the dialyser; the rapidity is also 
dependent rather on increase of volume of the solution than on 
increase of mass dissolved. After a preliminary exhaustion, endosmose 
takes place even in the case of slowly diffusible substances, such as 
the so-called colloids. (iii) Two or more substances present in a 
solution are more rapidly and completely separated the greater the 
difference of their diffusion velocity ; the terms colloid and crystalloid 
are purely relative. (iv) Separation by dialysis is more rapid the 
more often the liquid in the outer vessel is renewed. (v) With 
decrease of concentration, the diffusion velocity of salts, whether 
dissolved separately or admixed, decreases up to a certain point, from 
which it again increases slowly. These results are illustrated by 
many series of comparative experiments, collected together in various 


tables. Vs ae UW 


Contact Actions. By D. Menpgtferr (Ber., 19, 456—463).—It 
is a generally received opinion that not only the molecules as a whole, 
but each of the constituent atoms are in motion, the movement of 
the latter being conditicned by the limits of the molecule. If the 
conception be reasonable, then in every state of aggregation there are 
presumably motions of two kinds, the one internal, the other super- 
ficial. The contact of two molecules, as also conditions of tempera- 
ture, pressure, and electric potential, influence each kind of motion ; 
thus the phenomenon of catalytic or contact action gradually passes 
into that of dissociation or of decomposition. Herein the decomposi- 
tion of hydrogen peroxide is analogous to that of many detonating 
solids, in which a disturbance of atum-equilibrium at the superficies 
of the molecule causes its complete disruption. 

Now supposing two substances, A and B, are in superficial contact 
with one another under such conditions that not only the superficial 
movement of the constituent parts, but also of the molecule as a 
whole, is disturbed ; then three distinct cases are possible. 

Firstly.—The atoms change their kind of motion without returning 
to their former state of equilibrium; no chemical change ensues, but 
merely a physical phenomenon, such as alteration of electric potential, 
condensation of gases, whether by a cold surface or by porous 
substances. 

Secondly.—The internal movement of the molecules is altered, so 
that molecules of a different kind are formed by combination, replace- 
ment, or decomposition. These changes are accompanied by an 
alteration of the energy of the system, but although the total heat 
effect observed is the algebraical sum of the energy changes, con- 
ditioned by the several changes of motion, yet thus far it is not 
possible to assign to each particular change its peculiar heat effect. 
As an example of chemival changes induced by the mere superficial 


416 ABSTRACTS OF CHEMICAL PAPERS. 


contact of the molecule as a whole, the author quotes the well-known 
experiments of Spring on the combination of metals with sulphur 
by mere pressure. 

Thirdly.—The motion of the atoms within the molecule taken by 
itself can be of such a kind as to produce a chemical change or 
formation of a molecule of a different kind, such as the so-called 
isomeric transformation. Or again, the superficial contact of B with 
A, a mixture of heterogeneous molecules may cause either a decom- 
position or a combination between them, as exemplified in the experi- 
ments of Hautefeuille and Lemoine, which demonstrate that the 
presence of porous substances can induce the combination of hydrogen 
with iodine, and conversely the decomposition of hydriodic acid, both 
reactions attaining a limit. Of a similar nature is the combination 
of hydrogen with oxygen, induced by contact with finely divided 
platinum, and also the recent experiments of Konovaloff (this vol., 
p. 9), on the decomposition of haloid derivatives of pentane by contact 
with materials in a state of fine division. These phenomena are 
generally classified under the title of catalytic or contact actions. 
Such can only be explained on the hypothesis that a stable substance 
B is in such a condition that a moderate perturbation of the 
constituent atoms at its superficies produces no disturbance in the 
atom-equilibrium of the molecule; whilst in the case of a changeable 
substance A, the equilibrium of atoms within the molecule is of such 
a kind that a comparatively unimportant change of motion at the 
superficies can cause the atoms to assume a different form, that is to 
say, can cause the production of a different kind of matter. If this 
be a correct representation of these contact -phenomena, then the 
induced reactions should either be accompanied by a slight heat 
change, or if accompanied by a considerable heat change, then thie 
reaction should be capable of proceeding by itself in the direction of 
the heat evolution. An example of the former case is the reaction 
between hydrogen and iodine; of the latter is the system of hydrogen 
with oxygen in contact with platinum, which causes a lowering of 
the reaction-temperature. In conclusion, it is remarked that it is 
desirable to find a method of research, not only to explain the connec- 
tion of contact actions with other kinds of chemical change, but also 
even of the mechanism of the chemical change itself. V. H. V. 


Velocity of Saponification. Part II. By L. T. Rercurr 
(Annalen, 232, 103—114; compare Abstr., 1885, 1034).—The author 
finds that no simple relation exists between the constants of the 
velocity of saponification of ethereal salts by two different bases. 
The foliowing table exhibits the results :— 


e (soda). _—c’(baryta). 
Methyl acetate...... 3493 3516 1 
Isoamy] acetate ’ 1°645 1°66 1-009 
Ethyl acetate *4 2°307 27144 0-929 
Ethyl isovalerate .... 14° 0°614 0°597 0°972 
The influence of temperature on the velocity of saponification of 
ethyl acetate by soda is shown by the following numbers :— 
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t. ec. Cale. 
9°4 2°307 2°307 
14°4 3°204 32 
24°22 6151 67151 
35°14 12°096 11°97 
44°94 21°648 21°648 


These results agree with Warder’s determinations (Amer. Chem. J., 
3, 8). The constant of the velocity of saponification for different 
temperatures may be calculated by means of the following formula, 
where T represents the absolute temperature :— 

log c = 4:53 + 0-00754T - 

The numbers in the third column are calculated by means of this 

equation. Ww. C. W. 


Method for Determining Melting and Solidifying Points. 
By Loviton (Bull. Soc. Chim., 44, 613—617).—The substance whose 
melting point is to be observed is placed in a small glass cell in a 
cylinder piercing a copper box, which is adjusted to the stage of a 
microscope. The copper box serves as a cooling or heating appa- 
ratus, being fitted with tubes, through which hot or cold liquids or 
vapour may be passed at will by a suitable arrangement of taps, 
which may be conveniently manipulated whilst observing the sub- 
stance through the microscope. A small thermometer is placed in 
contact with the substance, and is so arranged that it may be read 
whilst working. 

Polarised light may be employed with advantage, especially in the 
examination of butters, for which this method is particularly adapted. 

A. P. 


Oxy-coal-gas Blowpipe and the Zirconia Light. By E. 
Linnemann (Monatsh. Chem., 6, 899—908).—A blowpipe for burning 
_oxygen and coal-gas is described. Small discs of zirconia, 15 mm. 
in diameter, and about 4 mm. thick, are made by pressing very finely 
powdered zirconia (prepared by heating zirconium chloride) into a steel 
mortar, about 15 mm. in diameter; they are then heated strongly and 
fixed on to platinum foil. These may be heated in the oxy-coal-gas 
flame several hundred times. The zirconia light is very intense, and 
gives a continuous spectrum. 


Drying Apparatus. By V. Mever (Ber., 19, 419—420).—Atten- 
tion is called to the necessity of using perfectly pure liquids in the 
drying apparatus devised by the author (this vol., p. 278), as other- 
wise the temperature varies with the size of the flame employed. 
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Inorganic Chemistry. 


The Equations employed by Pebal in his Investigation of 
Euchlorine. By L. Bourzmann (Annalen, 232, 121—124).—The 
author points out that the method used by Pebal (this Journal, 1875, 
1157), in his investigation on euchlorine, does not prove that 
euchlorine entirely consists of a mixture of chlorine tetroxide and 
chlorine. His results do not exclude the possibility that euchlorine 
may contain a third constituent, O,. W. C. W. 


Continuous Preparation of Oxygen from Bleaching Powder 
and Cobalt Oxide. By A. Biver (Bull. Soc. Chim., 45, 81—83), 
—A description of a convenient form of apparatus for preparing 
oxygen gas, in which the gas given off in excess of that actually 
employed is stored in a reservoir and afterwards used, whilst the 
generator is being recharged with cobalt oxide. This arrangement is 


specially adapted for combustions. A. P. 


Analysis of Air from Cape Horn. By A. Munrz and E. Avsin 
(Compt. rend., 102, 421—423).—The analyses of a series of twenty 
samples of air collected at Cape Horn during the months of May, 
July, and August, give a percentage of oxygen varying between 
20°97 and 20°72, the mean being 20°864. This number is slightly 
below the mean of Regnault’s analyses, but the difference is very 
small, and it is evident that the atmosphere at Cape Horn has sensibly 
the same composition as the atmosphere in other parts of the world. 

C. H. B. 

Action of Nitrites on Ferrous Salts. By A. Piccini and F. M. 
Zvuco (Gazzetta, 15, 475—479).—One of the authors has previously 
proposed a method of separation of the nitrites from the nitrates,. 
based on the complete decomposition of the former, with evolution 
of nitric oxide on addition of an excess of ferrous chloride, whilst 
the nitrate under the same conditions remains unaltered. This 
reaction is here more minutely examined. On the addition of equi- 
molecular proportions of silver nitrite to ferrous chloride, or preferably 
of barium nitrite to ferrous sulphate, silver chloride and barium 
sulphate respectively are precipitated, and the liquid turns brown; 
finally an ochre-coloured powder separates, accompanied by an evolu- 
tion of nitric oxide. From quantitative determinations of the nitric 
oxide evolved the authors consider that ferrous nitrite is at first 
fortined, which decomposes into nitric oxide, ferric oxide, and a basic 
ferric nitrate, thus: 6Fe(NO,), = LONO + Fe,0; + os 

Vv. w. Y. 

Preparation and Titration of Orthophosphoric Acid. By A. 
Jory (Compt. rend., 102, 316—318).—In order to prepare phosphoric 
acid, monammonium phosphate is dissolved in warm concentrated 
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hydrochloric acid, and the ammonium chloride which separates on 
cooling is removed by decantation. The liquid is concentrated by 
evaporation and heated with successive quantities of nitric acid, until 
all ammonium salts and hydrochloric acid are expelled. Commercial 
diammonium phosphate may be purified for this purpose by mixing it 
with hydrochloric acid until the liquid is slightly acid to methyl- 
orange, and crystallising the monammonium phosphate, which may 
be further purified by recrystallisation. If arsenic is present (and 
this element is frequently found in commercial phosphates and phos- 
phorus) it must be removed by the usual methods. 

Phosphoric acid can be accurately titrated with alkalis if methyl- 
orange is used as indicator, but with phenolphthalein the end reaction 
is not sufficiently sharp, and it is still less sharp with soluble blue, 
C4B (comp. Hngel, this vol., p. 420). Arsenic acid gives almost 
identical results, but in this case the end reaction is not perfectly 
sharp, even with the methyl orange. 

The most accurate method of titrating solutions of phosphoric or 
arsenic acid is to mix the liquid with phenolphthalein, and then 
gradually to add standard baryta solution, until a gelatinous 
precipitate forms. This precipitate is a tribarium salt, which 
rapidly changes into a crystalline dibarium salt. More baryta is 
carefully added until a gelatinous precipitate is again produced, and 
this process is continued until a drop of baryta solution produces a 
permanent intense red coloration. The alteration of the gelatinous 
precipitate is especially rapid in the case of arsenic. 

The author claims priority on the question of the behaviour of 
various acids with different indicators. C. H. B. 


New Mode of Formation of Hypophosphoric Acid and its 
Ethereal Salts. By A. Sincer (Annalen, 232, 1—42).— Ethyl hypo- 
phosphate may be conveniently prepared by the action of an excess of 
ethyl iodide on silver hypophosphate at 100°. It is a colourless liquid 
of sp. gr. 1:117 at 15°, which decomposes on distillation. It dissolves 
slowly in cold water, forming ethylhypophosphoric acid and hy pophos- 
phoric acid. Methyl hypophosphate resembles the ethylic salt. Its 
sp. gr. at 15° is 1:109. The propyl, isobutyl, and amyl hypophosphates 
were also prepared. None of these compounds were obtained in the 
pure state. They all contained silver iodide in solution, which is 
deposited on the addition of water. 

The following salts were prepared by the action of water and 
a metallic carbonate on alkyl hypophosphates. Calcium methyl hypo- 
phosphate, P,Os$MeHCa + 5H,0, and calciwm ethyl hypophosphate, 
P,O,EtHCa + 5H,O, form yellow needle-shaped crystals. Barium 
propyl hypophosphate crystallises with 6 mols. H,O, and calcium iso- 
butyl hypophosphate with 5 mols. H,0. 

Hypophosphoric acid is formed when ammonia and silver nitrate 
are added to a cold solution of phosphorous acid, but the silver oxide 
which also results from this reaction oxidises some of the hypophos- 
phoric acid to orthophosphoric acid. The white crystalline precipi- 
tate which is produced on the addition of silver nitrate to phosphorous 
acid has the composition Ag,H PQ). 
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A hydrate of hypophosphoric acid, H,P,0, + H,0, is obtained in 
cubical crystals, when the aqueous solution is evaporated over sul- 
phuric acid ina vacuum. The hydrate melts between 79°5° and 81°5°, 
and decomposes, forming a mixture of phosphoric and phosphorous 
acids. Attempts to isolate a crystalline hydrate of orthophosphorie 
acid were unsuccessful, althongh the existence of a definite hydrate 
is indicated by the thermic changes which accompany the admixture 
of orthophosphoric acid with water (comp. Joly, this vol., p. 201). 

W. C. W. 


Hypophosphoric Acid. By T. Satzer (Annalen, 232, 114-— 
121).—The author finds that an aqueous solution of phosphorons acid 
does not oxidise on exposure to the air at the ordinary temperature. 

Tetrasodic hypophosphate is converted into sodium hydrogen pyro- 
phosphate by bromine, Na,P,0, + Br, + H,O = Na,H,P,0, + 
2NaBr. 

Dimagnesium pyrophosphate, Mg.P,0,; + 12H,0, is obtained as a 
white, crystalline precipitate by mixing cold solutions of magnesium 
sulphate and sodium hypophosphate. If hot solutions are used, a 
gelatinous precipitate is produced, which becomes crystalline after 
several weeks, If this salt is dissolved in hypophosphoric acid, the 
monomagnesium hypophosphate, Mg.H,P,0, + 4H,0, is obtained. It is 
sparingly soluble in water. Magnesium ammonium hypophosphate 
appears to be formed when sodium hypophosphate is added to a 
mixture of magnesium sulphate and ammonium chloride. The mono- 
calcium salt, CaH,P,O, + 6H,O, is obtained by bringing together 
hypophosphoric acid and the dicalcium salt in exactly their molecular 
proportions. It crystallises in monoclinic plates. The silver salt, 
Ag,P,0,, obtained by double decomposition, is sparingly soluble in 
nitric acid, and does not change at 100°. W. C. W. 


Indicators of the Relative Energies of Polybasic Acids. By 
R. Encet (Compt. rend., 102, 262—264).—Boric acid, which is 
neutral to methyl-orange, and very feebly acid to litmus, phenol- 
phthalein, and other indicators, is decidedly acid to Poirier’s soluble 
blue, C4B (Abstr., 1885, 931), which even shows the tendency of 
boric acid to combine with a second equivalent of potash. Borax, 
which is alkaline to all other indicators, is acid to soluble blue. 

Phosphoric acid is monobasic with methyl-orange, bibasic with 
phenolphthalein, and tribasic with soluble blue, but in the latter case 
the end reaction is gradual. Disodium phosphate is alkaline to litmus 
and methyl-orange, neutral to phenolphthalein, acid to soluble blue. 
Arsenic acid behaves like phosphoric acid. Phosphorous acid is 
monobasic with methyl-orange, bibasic with phenolphthalein or solu- 
ble blue. Hypophosphorous acid shows only a bibasic tendency. 

Carbonic acid is bibasic with soluble blue, and alkaline bicarbonates 
which are alkaline to litmus and methyl-orange can be accurately 
titrated with potash solution if soluble blue is used as the indicator. 

Salicylic and lactic acids are monobasic with all indicators. Para- 


hydroxybenzoic acid is monobasic with litmus, bibasic with soluble 
blue. C. H. B. 
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Germanium, a New Non-metallic Element. By C. Winxier 
(Rer., 19, 210—211).—A. Weisbach lately found in the Himmelsfiirst 
Mine, near Freiberg, a mineral which he named argyrodite. Analysis 
proved this mineral to consist of about 73—75 per cent. of silver, 
17--18 per cent. of sulphur, and 0-2 per cent. of mercury, but the 
analysis always showed a deficiency of 6—7 per cent. 

The author has found that this deficiency is due to the presence of a 
new element, for which he proposes the name Germanium (Ge) ; this 
closely resembles antimony, and in acid solutions gives a white sul- 
phide, soluble in ammonium sulphide. When argyrodite is heated in 
a stream of hydrogen, it yields a black crystalline sublimate, which 
melts to brownish-red drops. This is principally germanium sulphide 
(mixed with a trace of mercury sulphide) ; it dissolves in ammonium 
sulphide, and is reprecipitated by hydrochloric acid as a white powder, 
readily soluble in ammonia. When heated in a current of air or with 
nitric acid, the sulphide yields a white oxide, which is not volatile at 
a red heat. This oxide is soluble in potash. The oxide and the 
sulphide can both be reduced by heating in a current of hydrogen, 
and yield the element as a grey moderately lustrous substance, which 
isonly volatile (without previous fusion) at a full red heat, and there- 
fore much less so than antimony. The volatilised element is deposited 
on cooling in small crystals much resembling those of iodine. When 
germanium or its sulphide is heated in a current of chlorine, the 
easily volatile white chloride is formed, soluble in water. 

The author is inclined to consider germanium as the element indi- 
cated by the periodic law as probably existing between antimony and 
bismuth, and is now determining its atomic weight. oe A A 


Alkaline Hydrates. By E. J. Maumené (Bull. Soc. Chim., 44, 
578—602).—A hydrate of strontium oxide may be obtained in crystals 
from its aqueous solution, and atter drying by the method adopted 
for the similar bariam compound (Abstr., 1883, 1052), has the com- 
position SrO(H,O)s.ss3; by melting this compound at a low red heat, 
a second hydrate, SrO(H20)o-sa:, is formed. 

Potassium oxide forms several definite crystalline hydrates; the 
first, obtained by allowing a cold aqueous solution of the oxide to 
crystallise, and drying the rhombic octahedral crystals formed over 
fused potash, has the composition represented by the formula 
K,0(H,0);..; a marked reduction of temperature takes place on dis- 
solving this compound in water. A second hydrate, having the com- 
position K,0(H,O)s.13;, may be prepared by pouring a concentrated 
aqueous solution of potassium oxide, heated to 100°, into a cold porce- 
lain dish ; rectangular crystalline plates are formed, these are dried 
over fused potash; on dissolving in water the hydrate thus obtained, 
a considerable rise of temperature takes place. By desiccating the 
hydrate K,O(H,O);.. in a vacuum over fused potash, the hydrate 
K,0(H,0),..4 is formed. This hydrate may also be obtained by fusing 
potash in a silver dish at a low red heat; by raising the heat to 
bright redness a fifth hydrate is formed, and may be obtained in 
crystals by partially cooling the fused mass, and then running off the 
still liquid hydrate through a hole pierced in the crystalline crust 
VOL. L. 2f 
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formed ; thus obtained it has the composition K,0(H,O),.29s ; finally, 
a sixth hydrate was obtained, but not in the crystalline form, by 
heating potash to a white heat in a platinum dish; it has the compo- 
sition K,0(H,0)o.1s3. 


Sodium oxide also forms a series of hydrates ; the first, 
Na,O(H,0)s.4, 


crystallises from water in transparent lamellar crystals; by heating 
this hydrate to a dull redness, a crystalline hydrate, Na,O(H,0),..,, 
is formed, and by further heating to whiteness for about two hours, 
a third hydrate, Na,O(H,0)o.i92, is obtained. 

The author considers that hydroxides of the formula M’HO, or 
M”(HO),, never actually exist, a fact foreseen by a theory which he 
has enunciated ; the composition of the hydrates analysed agree almost 
absolutely with the proportions required by his theory. A. P. 


Insolubility of Barium Chloride in Presence of Lithium 
Chloride. By C.N. Drarer (Chem. News, 53, 52).—A crystalline 
precipitate of barium chloride is obtained when a solution of that salt 
is added to a concentrated solution of lithium chloride, or to a less 
marked degree when added to w solution of sodium, potassium, or 
calcium chloride. D. A. L. 


Solubility of Barium Sulphate in Hydrobromic and in 
Hydriodic Acid. By A. R. Hastam (Chem. News, 53, 87).—When 
pure barium sulphate is boiled for a quarter of an hour with a solution 
of pure hydrobromic acid (containing 40 per cent. HBr), it is dissolved 
to the extent of 1 in 2500 parts of acid solution; with hydriodic acid 
the solubility is 1 in 6000. D. A. L. 


Transference of Copper across a Stratum of Gas. Direct 
Combination of Nitrogen with Copper. By R. Bionpior (Compt. 
rend., 102, 210—212).—The observations recorded in this paper were 
made in the course of some experiments on the passage of electricity 
through incandescent gases. 

A dise of platinum and a disc of copper, each 33 mm. in diameter, 
were fixed vertically opposite one another at a distance of 3—4 mm. 
on two platinum columns, the discs and supports being enclosed 
in a glazed porcelain globe with an aperture at the bottom. The 
globe and its contents were heated to bright redness for three hours, 
and it was found on cooling that the surface of the platinum disc was 
covered to a depth of 0°1 mm. with a layer of some substance resem- 
bling plumbago. This substance was insoluble in cold but soluble in 
hot nitric acid, yielding a solution which contained copper, whilst a 
residue of platinum black was left. 

In the first experiment the globe was filled with air, and the copper 
disc was strongly oxidised, but when the discs were heated in an 
atmosphere of nitrogen, a similar deposit was formed on the platinum, 
and the surface of the copper, although remaining bright, was dis- 
tinctly corroded, and showed the internal crystalline structure of the 
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metal. If, however, the discs were heated in an atmosphere of 
hydrogen no deposit was formed. 

These facts point to the formation of a compound of nitrogen and 
copper which either combines as a whole with the platinum or is 
decomposed by it, the copper being deposited. The deposited sub- 
stance is dissociated and volatilised at a very high temperature. 

C. H. B. 

Action of Copper on Aqueous Solutions of Sulphurous 
Anhydride. By Caussz (Bull. Soc. Chim., 45, 3—5).—An aqueous 
solution of sulphurous anhydride acts slowly on metallic copper, form- 
ing cupric sulphite and hyposulphurous acid; if, however, a large 
excess of sulphurous acid is present, sulphuretted hydrogen is formed, 
precipitating the cupric sulphite as sulphide and coating the metallic 
copper with a film of sulphide; a precipitate of sulphur also being 
formed. These reactions appear to take place more rapidly when the 
copper is exposed to an atmosphere of moist sulphurous en 

A. ®. 

Behaviour of Hydrogen Phosphide with some Mercury 
Salts. By K. A. Ascuan (Chem. Zeit., 10, 82; 102—103).—When 
hydrogen phosphide, prepared by boiling amorphous phosphorus 
with potash solution (1:2 of water), is passed into aqueous mercuric 
chloride, the precipitate is yellow at first, until all the mercury is pre- 
cipitated from the solution ; it then turns reddish, and by the continued 
action of the hydrogen phosphide becomes darker, ultimately, after 
18 hours, it consists wholly of reduced mercury, whilst the solution 
contains free hydrochloric acid and some phosphoric acid. In alco- 
holic solutions, the darker (or brown) stage is more persistent. In 
the above manner, three compounds of mercuric chloride with mer- 
cury phosphide have been isolated, but not pure mercury phosphide. 
The yellow compound, 3Hg;P:,7HgCl, differs from that described 
by H. Rose (2PHg.Cl,HgCl, + 3H,O, Ann. Phys. Chem., 40, 78) in 
being more stable. It can be exposed to air for months without 
alteration, and can be dried at 105°. At 110—120°, however, it is 
decomposed, becoming moist and reddish-brown in colour, with sepa- 
ration of globules of mercury. It is decomposed by boiling water. 

The red compound, 4Hg;P.,5HgCl,, is decomposed immediately 
in the air, but when dried in a current of hydrogen can be kept for a 
short time. It is decomposed by water. When freshly precipitated, 
agitation with alcoholic mercuric chloride converts it into the yellow 
compound. 

The brown compound, Hg;P,,HgCh, is decomposed by exposure to 
air, or in water through which air is being passed. It can, however, 
be dried in a stream of hydrogen, and is not converted into either of the 
previous compounds when shaken with mercuric chloride. 

The author failed to obtain mercury phosphide by the action of 
hydrogen phosphide on gently heated mercuric chloride, as described 
by Rose (ibid., 24, 335). In solutions of mercuric nitrate, hydrogen 
phosphide produces at first a white precipitate, which becomes yellow, 
brown, and grey in succession. These precipitates can be dried and kept 
ina vacuum. When heated to140°, the white and yellow compounds 
explode violently ; the grey compound when dry explodes at 94°, or 

2f 2 
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when moist turns white and explodes at 140°. These compounds like- 
wise explode by percussion; they appear to be mixtures of different 
compounds of mercury, phosphorus, and nitric acid. Hydrogen phos- 
phide also decomposes mercurous carbonate with the evolution of car- 
bonic anhydride and the formation of an unstable compound, most 
likely 2PHg;,6Hg.O, readily soluble in nitric acid, and unaltered by 
dilute sulphuric acid; it becomes brown-red at 120°, and is decomposed 
at higher temperatures. D. A. L. 


Use of Potassium Sulphate in the Fractionation of Rare 
Earths. By L. pz BorsBaupran (Compt. rend., 102, 398—399).— 
The usual method is to saturate with potassium sulphate a greater or 
less volume of liquid, according to the nature of the earth which it is 
required to separate. It is, however, difficult to separate in this way 
the earths which are most soluble in potassium sulphate. The author 
prefers to add to the somewhat dilute solution a certain quantity of 
potassium sulphate solution either saturated or non-saturated. Any 
precipitate of double salt which may form is collected, and the liquid 
is then fractionally precipitated by the addition of successive quan- 
tities of dilute alcohol. C. H. B. 


Oxides of Cerium in Practical Use. By J. R. Srronecker 
(J. pr. Chem. [2], 33, 260—264; comp. this vol., p. 314).—The vary- 
ing colours (orange-red to leather colour) of bricks made from the 
red Hainstadt clay (loc. cit.), depend partly on the temperature at 
which the bricks are burnt; this is shown by the fact that cerium 
hydroxide (precipitated from a concentrated solution by alkali) when 
dried and heated acquires a leather colour, whilst orange-red cerium 
oxide is obtained at a red heat. The lemon colour of bricks made 
from the clay containing lignite is due to a lower oxide, Ce;O,, formed 
by the reduction of cerium oxide by the carbon present in the clay. 
These bricks are very rare, but some houses in Frankfort are built 
of bricks made from the different clays. 

It will be possible to obtain brilliant colours for painting from 
the didymium oxide present in the clays; of which a considerable 
amount can be got in the preparation of large quantities of cerium 
oxide. The sky-blue cerium oxide, CeO, is also readily obtained. 
The oxides of cerium have a further interest with regard to the 
chemical substitution of isomorphous bases in plants. Their medical 
properties are being investigated. N. H. M. 


Equivalent of Terbia. By L. pz.Boissaupran (Compt. rend., 102, 
395—398) —By fractionation, at first with ammonia and afterwards 
with potassium sulphate, the author has obtained a specimen of terbia 
considerably deeper in colour than any which he has previously pre- 
pared. This terbia gives the spectra of Zz, ZS, and Zy, and contains 
a small quantity of holmium and minute traces of erbium and 
samarium. The equivalent of the most deeply coloured fraction was 
found to be 124°9, and that of the palest fraction 123°8; these values 
give 163°1 and 161-4 respectively, as the mean atomic weight of the 
metals contained in the two fractions. These equivalents are con- 
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siderably higher than those of previously prepared specimens of terbia. 
Some details respecting the intensities of the spectra of these and 


three other samples of terbia are given in the original paper. 
C. H. B. 


Manganites of the Alkaline Earths. By G. Rovussgavu (Compt. 
rend., 102, 425—428).—A mixture of manganese chloride and cal- 
cium oxychloride heated for six hours by means of a Bunsen flame 
(comp. Abstr., 1885, 1114) yields slender, black needles of a triman- 
ganite, CaO0,3MnO,, and this result confirms the author’s supposition 
that at low temperatures the manganese oxide becomes polymerised. 

Mixtures of manganese chloride with strontium oxychloride yield 
the manganite when heated at a temperature below 1000° or above 
1100°, but between these temperatures the product is a dimanganite, 
SrO,2MnO., which is only stable between these limits. Barium 
behaves in a precisely similar manner, but the phenomena are not so 
distinct. 

On the other hand, if the calcium trimanganite is heated, it 
gradually decomposes until at a white heat it is converted into a 
bibasic manganite, MnO,,2CaO. The manganese oxide under the 
influence of heat undergoes isomeric modifications similar to those 
observed in the case of certain volatile metallic chlorides. 

Strontium dimanganite crystallises in slender, black needles; barium 
manganite and dimanganite in brilliant, black lamelle. ous 


Action of Hydrogen Chloride on Iron. By F. Isamserr 
(Compt. rend., 102, 423—425).—Hydrogen chloride acts on metallic 
iron with formation of ferrous chloride and liberation of hydrogen, 
but hydrogen will also act on ferrous chloride producing the reverse 
change, and the object of the experiments described in this paper 
was to ascertain the condition of equilibrium. Dry hydrogen chloride 
was passed over finely divided iron heated in a porcelain tube to 
which manometers were attached. The results show that the pro- 
portion of hydrogen which is liberated is lower the higher the tem- 
perature; for example, the mixture of hydrogen chloride and hydrogen 
which has no action on iron at a dull red heat, contains 89—91 per 
cent. of hydrogen, whilst the mixture which has no action at a bright 
red heat contains only 67—69 per cent. The action of hydrochloric 
acid, therefore, proceeds in the same way as the action of aqueons 
vapour, and this result is probably due to the fact that the heat of 
formation of hydrogen chloride increases as the temperature rises, 
whilst the heat of formation of ferrous chloride probably varies in the 
reverse direction. The pressure of the gas seems to be without 
influence on the results. The ratio of the pressures of hydrogen and 
hydrogen chloride is constant, whatever the total pressure at a given 
temperature, a result which is analogous to the law of dissociation. 

The iron seems to volatilise and distil from the cold to the warm 
parts of the tube. The gaseous mixture which removes ferrous 
chloride at a somewhat low temperature becomes a reducing agent at 
a higher temperature, and the iron is deposited in the metallic state. 
This action may take part in the formation of minerals. 6 

. H. B. 
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Behaviour of Phosphorus with Iron and Slags. By A. 
Bracke sBEerG (Dingl. polyt. J., 258, 364—370).—In order to deter. 
mine the behaviour of phosphorus towards iron and slag in the pro- 
cess of reducing iron compounds, a series of trials was made, in which 
the precipitate obtained by adding ferrous sulphate to sodium phos- 
phate, and consisting of 55 per cent. of ferrous phosphate, 35 per 
cent. of ferric phosphate, and 10 per cent. of ferric oxide, was 
heated strongly in a crucible filled with coke. The bright iron 
regulus obtained was very brittle, and contained 75°45 per cent. of 
iron and 24°55 per cent. of phosphorus, whilst from the phosphate 
employed a metal containing 27°4 per cent. of phosphorus should 
have been obtained. From the results of a further series of experi- 
ments, in which slag was added to the charge in the crucible, it is in- 
ferred that the presence of sJag prevents rather than favours the absorp- 
tion of phosphorus by iron. This is due probably to the simultaneous 
presence of silicon in the metal, and the powerful action of silica on 
the metallic phosphate. It is shown also that sulphur is expelled 
from iron compounds by phosphorus. On heating a mixture of cal- 
cium phosphate (11 parts) and ferric oxide (2°5 parts) with coal, a 
metal containing 26°4 per cent. of phosphorus was obtained (although 
it was expected to contain 74 per cent. of phosphorus), so that iron 
does not appear to absorb more than about 26 per cent. of this 
element. Brackelsberg concludes that the same results are obtained 
whether the phosphoric acid is in combination with ferric oxide or 
lime, a circumstance easily explained by the great affinity which 
iron has for phosphorus. The iron phosphide (ferro-phosphor) ob- 
tained in these trials had a sp. gr. varying between 63 and 7:2. It 
was not very hard, its fracture varied considerably, and it was un- 
affected by strong mineral acids, aqua regia acting only very slowly, 
whilst dilute sulphuric acid had no action in the cold. . B. 


Double Potassium and Ammonium Manganese Chromates. 
By C. Henscen (Rec. Trav. Chim., 4, 212—220).—Potassiwm manga- 
nese chromate, K,CrO,,2MnCrO, + 4H,0, is precipitated on mixing 
solutions of potassium chromate and manganese sulphate, and can be 
recrystallised from chromic acid solution. It forms blackish-blue, highly 
refractive crystals, resembling iodine. By varying the proportions of 
the two salts, substances of intermediate composition are obtained. 

The corresponding ammonium salt, (NH,)2CrO,,2MnCrO, + 4H,0, 
resembles in appearance the above compound; it decomposes at 
200°, and the change is accompanied by a slight explosion when the 
salt is quickly heated. V. H. VY. 


Complex Inorganic Acids. By W. Gisns (Amer. Chem. J., 7, 
313—338 ; comp. this vol., p. 205).—Arsenoso-tungstutes.—The alka- 
line salts are obtained by boiling arsenious oxide with strong solutions 
of acid tungstaies. They are colourless or pale-yellow, and are only 
easily oxidised in alkaline solution. The following are described :— 


2As,0;,18W0O;,7(NH,).0 + 18H,0, almost colourless prisms ; 
As,0;,9W0O;,4BaO + 21H,0, white, crystalline precipitate ; 
8As,0;,16W0O;,9Na,0 + 55H,0, large, colourless prisms. 
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Arsenoso-molybdates are obtained in manner similar to the preceding. 


2As,0;,8M00;,3BaO + 13H,0, very pale greenish crystals ; 
5As,0;,12M00;,3(NH,).0 + 24H,0, colourless crystals ; 
3As,0;,6Mo0;,2MnO + 6H,0, bright orange octahedra. 


The zinc and copper salts correspond exactly in composition and 
form. Another manganese salt, 3As,0;,6Mo0;,2Mn0 + 15H,0, is a 
canary-yellow precipitate. 

Phosphoroso-tunystates are readily formed by the action of phos- 
phorous and hydrochloric acids on the higher metatungstates; they 
are generally better defined than the corresponding phosphoroso- 
molybdates. 

4H;PO;,22W O;,6(NH,),0 + 25H,0, crystalline powder ; 
16H;PO,;,32W0O;,5K,0 + 46H,0, colourless and crystalline ; 
8H;PO;,22W0,,2Na,0 + 35H,0, yellow, granular crystals. 


Phosphoroso-molybdates.—The preparation of an ammonium salt 
before described has been repeated, and its composition confirmed, 
except that the new salt, 4H,;PO,,24Mo00;,4(NH,).0 + 25H,0, con- 
tains 8 mols. H.O more. 

Antimonoso-tungstates are obtained in manner similar to the arsenoso- 
compounds; freshly precipitated antimony oxide must be used. The 
salts of the alkalis are very soluble, forming oily liquids or gummy 
masses. Addition of barium chloride throws down an indistinctly 
crystalline salt, 3Sb,0;,2Ba0,11WO,; + 18H,0. 

Antimonoso-molybdates are obtained by boiling antimonious oxy- 
chloride with an acid molybdate ; a partial reduction of the molybdate 
always occurs. 3Sb,0;,17Mo00,,6(NH,),0 + 21H,0, forms greenish- 
yellow, granular crystals. Its preparation is rather uncertain. 

Phosphoroso-phospho-tungstates—T he salt, 2H;PO;, P,0;,24W O;,5K,0 
+3H,O, is obtained by adding potassium bromide to a mixture of 
phosphorous and orthophosphoric acids and 12 : 5 sodium tungstate. 

Phosphoroso-phospho-molybdates.—By adding phosphorous acid to 
ammonium phosphomolybdate (10 : 2 salt) a greenish-yellow, crystal- 
line precipitate is obtained of the formula 


2H;PO;,3P,0;,72Mo00;,9(NH,).0 + 38H,0. 


Phospho-hypophospho-tungstate, 4P,05,2H3PO,,26W0O;,9K,0,Na,0 + 
43H,O, is a white, crystalline precipitate. 

Arsenoso-phospho-tungstates ure obtained by boiling arsenious oxide 
with a phospho-tungstate, or by adding an orthophosphate to an 
arsenio-tungstate. 14As,0;,3P,0;,32W0O;,10K,0 + 28H,0, forms 
minute greenish-yellow crystals ; 2As,03,2P,0;,12W0O,;,5K,0,Na,0 + 
15H,0, a yellow oil, drying to a pale-yellow, gummy, transparent 
mass; As,O;,4P,0;,60W0O;,7K,0 + 55H,0, pale-yellow crystals. 

Arsenoso-arsenio-tungstates are formed in manner similar to the pre- 
ceding salts. As,0;,4As,0;,21W0O;,10K,0 + 26H,O, forms a white 
crystalline precipitate, H. B. 


Crystals of Thorium. By W.C. Briacer (Jahrb. f. Min., 1886, 
1, Ref., 25—-26).—The metal prepared by L. F. Nilson (Abstr., 1833, 
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152, 553) was a fine grey powder. The separate grains, only 0-000] 
to 0°0002 gram in weight, prove to be thin bent plates produced from 
the regular and irregular growth of numberless small tabular hexa- 
gonal crystals, each apparently exhibiting a combination of two 
rhombohedra with the basal plane. From the angular measurements, 
however, it would seem probable that the crystals of thorium are 
regular, and exhibit a combination of the octahedron and cube. This 
view is supported by the nature of the twin crystals, the plane of 
twinning being an octahedral plane. B. H. B. 


Extraction of Vanadium from Magnetite; the Behaviour of 
several Vanadium Compounds towards Reagents; the Quanti- 
tative Determination of Vanadium and its Separation from 
Chromium. By E. Craassen (Amer. Chem. J., 7, 349—353).— 
Magnetite is treated with hydrochloric acid ; the residue is decomposed 
by igniting with nitre and soda. The two portions are then mixed, 
more nitre and sodium carbonate added, and the whole fused; the 
aqueous solution of the fused mass contains all the vanadium and 
chromium. 

Vanadium oxide is not entirely soluble in ammonium sulphide. By 
igniting it with sulphur and sodium carbonate a mass is obtained 
soluble in water. The whole of the vanadium cannot be precipitated 
from such a solution by treatment with an acid. 

Befvre precipitating a solution of a vanadate with ammonium chlo- 
ride it must be made slightly alkaline with ammonia; the filtrate 
from the ammonium metavanadate should be pr ecipitated by alcohoi, 
when a small additional amount of metavanadate is obtained. 

Lead vanadate may be decomposed by hydrochloric acid and 
alcohol. Barium vanadate is not entirely decomposed by dilute sul- 
phuric acid, but is by ignition with potassium pyrosulphate. A solu- 
tion containing a hypovanadate is not completely precipitated by 
mercuric chloride and ammonia. 

A mixture of vanadium and chromium oxides may be separated by 
fusion with sulphur and sodium carbonate; the chromium remains as 
oxide; the vanadium goes into solution as a sulpho-salt. H. B. 


Solubility of Antimonic Oxide in an Alkaline Solution of 
Glycerol, and a New Mordant for Cotton Dyeing. By H. 
K6awer (Dingl. polyt. J.. 258, 520—525).—1t has been shown by 
Morawsky, Puls, and Schottlinder that different metallic oxides are 
dissolved by alkaline solutions of glycerol, such as the oxides of iron, 
manganese, copper, and bismuth. The author finds that antimonic 
oxide behaves in a similar manner. It was proved by experiment that 
the solubility of the oxide depends on the presence of glycerol and not 
on the alkaliemployed. The alkalinity of the solution, however, in- 
fluences the solubility of the oxide, the ratio increasing until a com- 
pound is obtained consisting of equal molecular weights of caustic 
soda, glycerol, and oxide. Caustic potash gave less favourable results, 
whilst ammonia does not dissolve even a trace of the metallic oxide. 

The solution of sodio-antimonic glyceride has a strongly alkaline re- 
action, and may be saturated with an acid to acertain limit, but beyond 
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ihis, antimonic oxide separates in the form of a thick precipitate 
soluble in an excess of the acid. When exposed to the action of the 
atmosphere, the solution becomes turbid, and deposits a white mass of 
microscopic crystals which are insoluble in water, and correspond in 
composition with the formula Na,Sb,0,;. The solution of sodio- 
antimonic glyceride can be used with advantage as a mordanting 
agent in dyeing. Care should, however, be taken to remove antimony 
sulphide, almost invariably present in commercial antimonic oxide, 
otherwise red antimony sulphide will be deposited on the fibre by the 
tannin, leading to the production of colours lacking in brightness and 
intensity. D. B. 


Antimony Sulphide. By A. Dirre (Compt. rend., 102, 212— 
214).—The double sulphides of antimony and potassium previously 
described (this vol., p. 309), can also be obtained from anhydrous 
antimony sulphide, if it is finely powdered and digested with a 
concentrated solution of the alkaline sulphide. A highly concen- 
trated solution deposits yellow needles of the composition K,S,2Sb,§; ; 
a moderately concentrated solution at first deposits the same com- 
pound, and afterwards 2K.S,Sb,8,. 

The conditions of equilibrium between antimony sulphide, antimony 
chloride, hydrogen sulphide, and hydrogen chloride (see Berthelot, 
this vol., p. 308), are materially modified by changes of temperature. 
If the liquid is heated, the hydrates of hydrogen chloride are more 
easily dissociated, whilst at the same time less and less hydrogen 
sulphide remains dissolved in the liquid, and a point is eventually 
reached at which hydrated antimony sulphide can no longer exist, 
and crystals of the anhydrous sulphide are formed. This is well seen 
when the hydrated sulphide is boiled with moderately dilute hydro- 
chioric acid. At first there is only a slight evolution of hydrogen 
sulphide, but as the liquid evaporates and the solution becomes more 
concentrated, decomposition of the antimony sulphide takes place more 
rapidly, and at a certain temperature the action of the dissolved 
hydrogen sulphide on the antimony chloride also in solution produces 
anhydrous antimony sulphide, which separates in shining grey 
needles. If the boiling is continued, the hydrated sulphide is still 
more easily attacked, whilst the reverse action produces only the 
anhydrous sulphide, until at last the whole of the antimony sulphide 
remaining undissolved is converted into grey anhydrous needles with 
a metallic lustre. The formation of the grey crystals begins when 
the solution contains about 54 grams of anhydrous hydrogen chloride 
per litre, a part being in the state of antimony chloride. 

Hydrated antimony sulphide is not attacked by sulphuric acid 
unless the latter is concentrated and boiling, but the phenomena are 
— analogous to those observed in the case of hydrochloric 
acid. 

The sp. gr. of natural grey antimony sulphide is 46—4°7; that 
of the fused sulphide obtained by the direct union of sulphur and 
antimony, 4°892; that of the anhydrous sulphide prepared in the 
wet way, 5012. The mean sp. gr. of the sulphide calculated from 
the sp. gr. of its constituents is 3°982 or 4095, according as the 
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sp. gr. of sulphur is taken as 1°97 or 2°07. The formation of anti. 
mony sulphide is therefore accompanied by considerable contraction, 
and this fact corresponds with its high heat of formation. 

Fuchs stated that if the sulphide is fused and poured into water, 
its sp. gr. diminishes, and the cooled amorphous substance yields an 
orange-red powder. The author finds that when the antimony sul- 
phide is treated in this way its sp. gr. does diminish, but it yields a 
black powder similar to that of the ordinary compound. 

Hydrated antimony sulphide after prolonged drying over sulphuric 
acid has the composition Sb,S; + 2H,0. If heated above 100°, it loses 
water, and acquires a metallic grey colour. C. H. B. 


New Solvents of Anhydrous Auric Chloride. By L. Linper 
(Bull. Soc. Chim., 45, 149—151).—Anhydrous auric chloride dissolves 
in arsenious chloride (22 per cent. dissolving at 160° and 2°5 per cent. 
at 15°), and is soluble to a similar extent in antimonic chloride. It 
also dissolves in stannous and titanous chlorides, but is much less 
soluble, only 4 per cent. being dissolved at 150°. Silicon tetrachlo- 
ride dissolves only a trace, even at a high temperature. It crystallises 
from these solvents in triclinic prisms of a fine dark-red colour. 

a. F. 


Mineralogical Chemistry. 


Occurrence of Sulphur on the Island of Saba. By G. 
Lunae (Dingl. polyt. J., 259, 43—45).—Saba (one of the Antilles 
belonging to Holland) is rich in sulphur beds, but the working of 
the mines is attended with great difficulties, owing to the heavy rains 
and the frequency of hurricanes. In some parts of the mines, the rock 
contains as much as 93 per cent. of sulphur; the average amount does 
not, however, exceed 45 per cent. D. B. 


Embolite from Australia. By J. M. H. Munro (Chem. News, 
53, 99).—The sample analysed came from St. Arnaud, Victoria, and 
was found disseminated throughout a specimen of ferruginous quartz 
in form of minute, irregular nodules. Its composition was: Ag 64°45, 
Br 25°84, Cl 9°70, which agrees substantially with the composition 
AgCl,AgBr, already suggested by Wood. D. A. L. 


Crystalline System of Cryolite. By Des Cromeavux (Jahrb. f. 
Min., 1886, 1, Ref., 16—17).—Since Krenner and Groth came to the 
conclusion that cryolite was monoclinic, and not triclinic as stated by 
Websky and Des Cloizeaux, the latter has repeated his observations 
on two good crystals. All his results support the view that cryolite 
is triclinic; the best evidence being the results of the observations in 
parallel light. B. H. B. 
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Occurrence of Cryolite in Greenland. By P. Jounsrrvup 
(Jahrb. f. Min., 1886, 1, Ref., 23—31).—The principal rock occurring 
at the Arsuktjord, on which Ivigtuk is situated, is grey gneiss. At 
the Arsuk Island, it passes into mica-schist, clay-slate, and quartzite. 
The gneiss is traversed by veins of diabase and syenite. The cryolite 
at Ivigtuk is enclosed in an irregular eruptive mass of granite. 
There are two masses of cryolite. The central one is 500 feet long 
and 100 feet broad, and consists for the most part of cryolite; quartz, 
spathic iron ore, galena, iron pyrites, zinc blende, copper pyrites, and 
wolfram being irregularly distributed through the mass. In the 
peripheral mass of cryolite, which envelopes the central mass, the 
predominating minerals are quartz, microcline, and ivigtite, together 
with fluorspar, cassiterite, molybdenite, arsenical pyrites, columbite, 
and the minerals which occur in the central mass. This belt has a 
thickness of 100 feet. 

Two varieties of cryolite occur—the original compact cryolite, and 
the secondary variety crystallised in fissures. The former is generally 
white, but is sometimes black ; the proportion of organic matter being 
less than 01 per cent. The crystallised variety is perfectly colourless, 
and exhibits a conchoidal fracture. Cryolite is easily acted on by 
the atmosphere, and dissolved. One part is soluble in 2730 parts of 
water at 12°; a saturated aqueous solution thus containing 0°04 per 
cent. of cryolite. Where the cryolite is dissolved more or less com- 
pletely, thomsenolite and ralstonite occur as secondary minerals; 
ralstonite being formed subsequently to thomsenolite. Knop’s pach- 


nolite is merely thomsenolite in acicular crystals. B. H. B. 


Minerals from Chile and Bolivia. By F. Sanppercer (Jahrb. 
f. Min., 1886, 1, Mem., 89—91).—Guejarite, a mineral hitherto only 
kuown to occur in Spain, has been discovered by the author in a 
sample of ore from Machacamara in Bolivia. Bournonite is of 
frequent occurrence in Chile and Bolivia, and in many places products 
of its alteration are met with, for instance, linarite, lead antimonate 
and sulphate, from the Palastina mine at Antofagasta. 

In conclusion, the author mentions a crystallised product from the 
Antofagasta silver-works. This is antimony-nickel. The substance, 
which is exactly like the mineral in form and colour, occurs as a thin 
coating in fissures in the hard lead found in 1880 in the bed of a blast 
furnace. B. H. B. 


Pseudomorphs of Calcite after Aragonite. By M. Baver 
(Jahrb. f. Min., 1886, 1, Mem., 62—80).—From an investigation of 
the nature of the pseudomorphs of calcite after aragonite, recently 
discovered at Klein-Sachsenheim in Wiirtemburg, the author con- 
cludes that all pseudomorph of calcite after aragonite are not to be 
regarded as paramorphs produced by molecular rearrangement with- 
out losing or taking up substances, but should rather be classed with 
pseudomorphs by alteration. This theory holds good for all calcite 
pseudomorphs which have a coating of brown-spar, and especially 
for those of a spongy character, which contain cavities between the 
recently formed calcite crystals. B. H. B.. 
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Manganese-Apatite from Saxony. By F. Sanpseraer (Jahrb. . 
Min., 1, Mem., 89). The discovery of manganese-apatite in Europe 
was announced by Hilger (Jahrb. f. Min., 1884, 1, 171), who found it 
in the pegmatite of Zwiesel in Bavaria. The author has now obtained 
it from a second German locality: Penig in Saxony, where it also 
occurs in pegmatite. B. H. B. 


Szaboite. By J. A. Krenner and F. Kocna (Jabrb. f. Min., 1886, 1, 
Ref., 23—24).—The szaboite from the Aranyer Mountain, described 
by G. A. Koch (Abstr., 1879, 441) as triclinic, is hypersthene, accord- 
ing to the observations of Krenner. The forms observed were: 
coPco, coP&, coP, $P, P2,0P; a:b: c¢ = 09668: 1: 1:1473. An 
analysis of weathered szaboite by F. Koch gave :— 


SiO). MgO. FeO. Fe,03. CaO. Ignition. Total. 
51681 22824 8465 12687 3:093 0960 99°710 


The percentage of FeO in the unaltered substance was found to be 
19-702. B. H. B. 


Minerals new to Britain. By M. F. Heppie (Min. May., 5, 
1—31; Jahrb. f. Min., 1886, 1, Ref., 17—23). The author announces 
the occurrence of a number of minerals not before noticed as occurring 
in Britain. The minerals are: 1. Halloysite from the Hospital Quarry, 
near Elgin; 2. Fibrolite from Pressendye Hill, in Aberdeenshire; 
3. Martite from Bute; 4. Turgite from the Island of Kerrera, in 
Argyllshire, and from Oban; 5. Xonaltite from Kilfinnichan, Mull. 

The occurrence, as British species, of the following rocks and 
minerals has been before noted, but no analyses of these have hitherto 
been published. Analyses are given of: 1. Schiller spar from Aber- 
deen; 2. Hydrous saussurite from Lendalfoot in Ayrshire; 3. Tachy- 
lite from Quiraing, in Skye; 4. The dolerite from the same locality ; 
5. Pitchstone from Corrieghil, Arran; 6. Spherulite from Corrieghil. 
Arran; 7. Paulite from Craig Buroch, Banffshire; 8. Zoisite from 
Gartally, in Glen Urquhart, and from Durham Bridge, Inverness-shire ; 
9. Idocrase from Dalnabo, Aberdeenshire; 10. Andalusite from 
Clashnaree in Clova, and from the Mill of Auchintoul, Marnoch, 
Banffshire ; 11. Withamite from Glencoe; 12. Olivine from columnar 
basalt at Shooter’s Point, Elie, Fife, and from the sammit of Halival ; 
13. Pinite from the Burn of Craig, Aberdeenshire; 14. Gigantolite 
from Torry, Aberdeen; 15. Chlorophyllite from the Burn of Craig ; 
16. Scapolite from Glen Urquhart, and from the Tiree marble; 17. 
Pyrrhotite from Fiermore, Blair Athol; 18. Pyromorphite (so-called 


chromo- ae “aay of lead variety) from Leadhills; 19. Aragonite 


from Leadhills; 20. Reddle from Newton Quarry, near Elgin; 21. 

Lydian stone from Kinkell, Fife; 22. Hornstone from Blackford Hill, 

Edinburghshire; 23. Chert from the Fee Donalt mine, at Strontian: 

24. Lignite from a bed under the “ Organ” at the Giant’s Causeway ; 
25. Ozokerite from Binny Quarry, Linlithgowshire. B. H. B. 


Peridotites near Peekskill, New York. By G. H. Wittiaws 
(Amer. J. Sci., 31, 26—41). —The author gives a petrographical 


sh Ll 
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description of the most basic members of the interesting group be 
massive rocks, designated by J. D. Dana as the “ Cortland Series,” 

the Hudson River, about 40 miles north of the city of New York. 
The author proposes to describe petrographically the different types 
of this series in succession. In the present paper only such rocks are 
described as contain olivine. They are, for the most part, destitute of 
any considerable quantity of felspar, ‘and belong, therefore, to the 
family of peridotites. They are described in detail by the author 
under the heads of (1) hornblende-peridotite, and (2) augite-peri- 

B. H. B. 


dotite. 


Nephelinic Tephrite in the Valley of the Jamma. By A. M. 
Levy (Compt. rend., 102, 451—453).—A nephelinic tephrite passing 
into phonolite occurs in the form of athick dyke, amongst rocks of the 
middle jurassic age, on the Jeft bank of the Jamma, a tributary of the 
Blue Nile, in the kingdom of Choa. The rock has a greyish colour, 
and a saccharo-crystalline fracture. The crystals of the first consoli- 
dation consist exclusively of somewhat rare débris of crystals of 
orthose ; but the crystals of the second consolidation include micro- 
liths of nepheline, orthose, oligoclase, and amphibole. 

The nepheline constitutes about one-fifth of the rock, and occurs in 
small hexagonal prisms with a negative optical axis. They contain 
inclusions of oligoclase and gas bubbles arranged along the zones of 
growth of the crystals. 

The oligoclase occurs in slender microliths resembling those of 
micaceous porphyry.. The amphibole shows green polychroism, and 
occurs in very elongated crystals grouped in radiating bundles. 
Certain parts of the rock contain granular quartz associated with 
oligoclase. 

The rock is not very homogeneous, and its constituents are some- 
what irrgeularly distributed, the individual minerals being more or 
less aggregated in different parts. It shows no flow-structure, and 
the elements of the second crystallisation must have developed after 
injection, during a period of rest which allowed of a partial liquation 
of the fused magma. C. H. B. 


Meteorite from Green Co., Tennessee. By W. P. Brake 
(Amer. J. Sci., 31, 41—46).—This meteoric iron was found com- 
pletely buried in the earth, and there is no record of the time of its 
fall. The weight of the mass is 290 lbs., equivalent to 131°82 kilos.* 
The original weight is said to have been 300 lbs. The form of this iron 
is very curious, being an extremely regular long ellipsoid, tapering at 
each end to a flattened point. The surface is scaly and rusty, but is 
in general smooth and evenly curved, with the exception of several 
cup-shaped depressions, due, apparently, to unequal exfoliation. The 
meteorite clearly belongs to the class of exfoliating, deliquescent irons, 
several examples of which have been found in Tennessee. 

For the examination of the internal structure, a slice was cut from 
one end. The sp. gr. of the iron was found to be 7858. Analysis 


* 639°36 kilos. in the original paper. 
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showed the presence of iron, nickel, and chlorine; a quantitative deter- 
mination of the iron and nickel giving the following results :— 


Fe. Ni. Total. 
91°421 7°955 99°376 


On dissolving the iron in pure cold nitric acid, a grey heavy metallic 
powder was thrown down. In composition, it is an alloy of nickel 
and iron, the nickel preponderating. B. H. B. 


Organic Chemistry. 


Action of Inorganic Iodides on Organic Chlorides and Bro- 
mides. By H. Spinpier (Annalen, 231, 257—285).—The iodides of 
the paraffin series may be conveniently prepared from the correspond- 
ing bromides and chlorides by the following method. The theoretical 
quantity of calcium iodide (fused in its water of crystallisation) and the 
organic compound are brought into a glass tube, from which the air is 
exhaused before it is sealed at the blowpipe. If the organic com- 
pound is liquid, it is introduced into the tube in a thin glass bulb. 
The presence of moisture other than the water of crystallisation of the 
calcium iodide must be carefully avoided. The tubes are heated at 
60—65° for 120 hours. 


Product. | Per cent. 


Monochlorobenzene, PhCl 0 
Methylene chloride, CHC), , 63°38 
I, CUM 0.0.0.0 0.0:40:0000 55000008 000080 , 17 °4 
Carbon tetrachloride, CCl, ......00-. cesceseces| 14°44 
Ethylene chloride, CpH,Clo...... 2.00. ee eeeeee 86°25 
Ethylidene chloride, CH, ee beens CH, U ‘HI, 40°6 
Monochlorethylene chloride, CH eCl-C HCl, sovcest Bt determined 7°29 
Tetrachlorethane, CHCI,: CHCl, Vebbiee ee 6benee - 1 32 
Pentachlorethane, CoHCl, ..........seeeeeeeeee| - 1°72 
II, ERE onc chaecesacnoncecdcsec — 0 
Normal propyl bromide, PreBr Pr«I 76°65 
Isopropyl bromide, Pr®Br . PererTererer ir Pr8T 82°(6 
Allyl chloride, C,H,Cl Ai patecsonwesn esse bncowe! C;H;1 96 29 
8-Dichlorhydrin }.... Complete } ee 
Trichlorhydrin “lp eet ot Caos ah ny Lee decomposition 

Acetic chioride, C,H,O-Cl C,H,01 | 39°26 
Ethyl Monochloracetate, ioe... seseee|  CgHgIO,Et | 93°05 
Ethyl Dichloracetate, CHCl,-COOEt. . C.Hl,0,Et |} 91°92 
Monochloracetie chloride .. ; anita mal Complete decom position. 
Ethylene chlorobromide, CH,Cl- OH, Br.. saebteee CHI -CH.I 92°96 
Ethylidene vaneapeseenedl CH, CHC (Br. beseene CH,-CHI, 62°22 
Chloral . ences. cons Decomposition ~- 
Cc hloropicri rin, “CCI,(NO “se ienenwases Decompos*t'on — 
Dichlorodinitromethane, CCl, (NO, i | Decomposition - 
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The table (p. 434) shows the percentage of chloride or bromide 
converted into iodide. W. C. W. 


Action of the Aluminium Halogen Compounds on the 
Halogen-derivatives of the Paraffins. By C. Krrez (Annalen, 
231, 285—307).—The following are the results of a long series of 
experiments on the action of aluminium chloride, bromide, and iodide 
on propyl chloride and iodide. Propane is formed by the action of 
aluminium chloride on propyl! iodide at temperatures between 110° and 
168°, but the yield never exceeds 75 per cent. of the theoretical. By 
the prolonged action of the chloride at the ordinary temperature, 
propylene is produced. a 

Aluminium chloride and propyl chloride, aluminium bromide, and 
propyl chloride or iodide, and alaminium iodide and propyl chloride at 
temperatures ranging from 118° to 140° yield propylene. No propane 
is formed in any of these reactions. W. C. W. 


Carbamincyanamide. By A. Wunperticn (Ber., 19, 448—456). 
—The author cites many reasons for regarding Hallwach’s amido- 
dicyanic acid (Annalen, 153, 293) as carbamincyanamide, 


CN-NH-CONH.. 


By the action of sodium cyanamide on ethereal carbimides and 
thiocarbimides, the corresponding replaced sodium carbamin- 
cyanamides are obtained. These substances are neutral in reaction ; 
the thio-compounds crystallise well, but, unlike those free from 
sulphur, do not yield crystalline copper-derivatives; when treated 
with acids, these compounds yield the crystalline carbamincyan- 
amides, of which the following have been prepared :—Methylthio- 
carbamin-ethyleyanamide, CN-NEt-CS‘-NHMe, melting at 106°; 
ethylthiocarbaminmethyleyanamide, CN-NMe-CS:NHEt, melting at 
162°; allyltbiocarbaminmethylcyanamide, C,H,N,S, melting at 110°; 
phenylthiocarbaminethyleyanamide, melting at 119°; and carbamin- 
ethyleyanamide, CN-NH-CO-NHEt, melting at 121°. 

When these thio-compounds are boiled with ammonium sulphide, 
they yield the corresponding dithiobiurets, which are readily soluble 
in alkalis and ammonia; those containing fatty radicles are soluble 
in hot water, but nearly insoluble in ether; whilst the phenyl-deri- 
vative dissolves readily in hot alcohol and ether, but is insoluble in 
water. 

Monothiobiuret, C,H;N;OS, is prepared by boiling carbamin- 
cyanamide with ammonium sulphide; it crystallises in needles con- 


taining 1 mol. H,0O. A. J. G. 


Melanurenic Acid. By M. Srrmaoter (J. pr. Chem. [2], 33, 
161—180).—Melanurenic acid, C;N,H,O,, is prepared by gradually 
adding 300 grams of sulphuric acid to 109 grams of melam; a con- 
siderable rise of temperature takes place. The whole is then heated 
for five minutes at about 190°. When cold, the liquid slowly 
deposits crystals of melanurenic acid sulphate ; these are filtered, 
washed, and whilst still moist rubbed to a fine paste, then dissolved 
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in boiling ammonia and filtered. The solution yields the acid in 
splendid, lustrous needles which change to a white, chalky powder, 
when dried at 100°. The yield is 40 per cent. of the weight of 
melam. The normal sodium salt, CSH,H,Na.O, + 6H,0, is a crys- 
talline substance, rather readily soluble in water; the hydrogen 
sodium salt, C.NsH;NaQ, + 5H,0, is best prepared by the action of 
carbonic anhydride on a solution of the normal salt. The amount of 
water of crystallisation varies. The normal potassium salt forms yel- 
lowish aggregates of rhombic pyramids; the hydrogen potassium salt 
crystallises in groups of slender needles ; the normal and acid ammo- 
nium salts, with 5 and 63 mols. H,O respectively, the calcium, barium, 
silver, aud other salts are also described. They are more stable than 
the salts which melanurenic acid forms with acids. 

Phosphorus pentachloride reacts with melanurenic acid with forma- 
tion of cyanuric chloride. N. H. M. 


Composition of Brandy from Wine. By C. Orponneav 
(Compt. rend., 102, 217—219).— Careful fractional distillation of 
Cognac brandy 25 years old showed the presence of the following 
substances, the quantities being given in grams per hectolitre of 
brandy: aldehyde, 3; ethyl acetate, 35; acetal, traces ; normal propyl 
alcohol, 40; normal butyl alcohol, 218°6; amyl alcohol, 83°8; hexyl 
alcohol, 0°6; heptyl alcohol, 1:5; propionic, butyric, and caproic 
ethers, 3; cenanthylic ether, about 4; amines, traces. The presence 
of normal butyl alcohol and amy]! alcohol in such large proportion is 
especially important. 

Similar treatment of commercial alcohols from maize, beetroot, 
and potatoes showed that they contain, besides other substances, 
propyl alcohol, active and inactive amyl alcohol, pyridine, a base 
which seemed to be collidine, and isobutylic alcohol, without any 
traces of normal buty! alcohol. 

These results indicate that the difference in flavour between 
brandy from wine and the alcohol of the distilleries, is due to the 
fact that the former contains normal butyl alcohol, whilst the latter 
contains isobutyl alcohol, which has a disagreeable taste. It seemed 
probable that the normal alcohol is a product of fermentation under 
the influence of elliptical yeast, whilst the iso-alcohol is a product of 
fermentation by beer yeast, and this supposition is confirmed by 
experiment. A quantity of molasses was fermented by means of 
yeast from wine, and from the product the author distilled a spirit 
which contained normal butyl alcohol, together with amyl alcohol, 
and closely resembled in flavour and odour the spirit obtained by the 
distillation of new wines. 

It follows from these results that in order that the alcohol of the 
distilleries may have the pleasant aroma and flavour of wine brandy, 
instead of the usual disagreeable flavour, the molasses, &c., should be 
fermented with elliptical or wine yeast, instead of with ordinary beer 
yeast. This fermentation can be easily accomplished, and proceeds 
rapidly at 28—32°. 

The true wine bouquet of wine brandies and wines is due to a 
substance which is present only in small quantity, and seems to be a 
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terpene boiling at 178°. Its products of oxidation give to old brandy 
its characteristic properties. 

The amines which exist in brandy in small quantity probably belong 
to the pyridine series. C. H. B. 


Action of Methyl Iodide and Zine on Butyrone: Synthesis 
of Methyl Dipropyl Carbinol. By A. Gorratorr and A. Sayrzerr 
(J. pr. Chem. [2], 33, 202—207).— Methyl dipropyl carbinol, 
CMePr.OH, is prepared by the action of butyrone (1 mol.) on methyl 
iodide (3 mols.) in presence of zinc in a manner similar to ethyl 
dipropy! carbinol (next Abstract). It is a colourless liquid having an 
odour resembling that of the ethyl compound (loc. cit.), and boils at 
161°5° (corr.). Sp. gr. at 20° = 0°82479 (water at 20°= 1). It is 
readily soluble in alcohol and ether, almost insoluble in water. The 
acetate, CMePr,-OAc, is a colourless liquid boiling at 174—176°. Sp. 
gr. at 20° = 0°8588 (compared with water at 20°). On oxidation, 
methy] dipropyl carbinol yields acetic and propionic acids, together 
with small quantities of butyric acid and carbonic anhydride. 

N. H. M. 

Action of Ethyl Iodide and Zine on Butyrone: Synthesis of 
Ethyl Dipropyl Carbinol. By A. Tscnesorarerr and A. SAyTzEFF 
(J. pr. Chem. [2], 33, 193—202).—Ethyl dipropyl earbinol, CEtPr.-OH, 
is prepared by the action of 70 grams of butyrone on 287 grams of 
ethyl iodide in presence of as much zinc as is just covered by the 
liquid. After some days, the mixture, which has become thick, is stirred 
and warmed slightly on a water-bath. The product is then poured 
on to water and ice, treated with sulphuric acid, and distilled. The 
oil thus obtained is separated from the water, dried, and redistilled. 
It is a transparent liquid with a slight odour resembling that of the 
higher saturated alcohols, and boils at 179°5° (corr.). Sp. gr. at 20° 
= 083492, compared with water at 20°. It is almost insoluble in 
water, soluble in all proportions in alcohol and ether. The acetate, 
CEtPr.-OAc, is formed when the carbinol is heated with acetic anhy- 
dride for 12 hours at 140°. It is a colourless liquid boiling at 188— 
192°, and has an odour resembling that of the alcohol. Sp. gr. at 20° 
= 0°8697, compared with water at 20°. 

When ethyl dipropyl carbinol is oxidised with chromic mixture, it 
is converted into acetic, propionic, and butyric acids with evolution 


of carbonic anhydride. N. H. M. 


Specific Gravity and Index of Refraction of Ethyl Ether. 
By A. C. Oupemans (Ree. Trav. Chim., 4, 269—285).—In this paper 
the results are given of determinations of specimens of ether, purified 
in the usual way, and finally distilled over sodium in a vacuum. 

From these results, various empirical equations are deduced to 
express the volume of ether in terms of temperature according to the 
equation V; = V° (1 + ab + bé + cf’), if the corrected density at 0° 
be taken as 0°7359. The results are in accordance with the former 
observations of Muncke, Pierre, and Kopp. 

Determinations are also given of the indices of refraction for the 
lines Ka, Lia, Ha, Naa, Cag, Tle, He, Sr’, Hy, and Rba; and from these 

Vol. L. 29 
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the specific refractive powers are calculated according to the formule 
of Landolt and Lorentz. 

From the figures given for ether and other substances in a series of 
tables, it is shown that the purely empirical formula of Landolt leads 
to nearly constant values with variation of temperature, whilst those 
from Lorentz’ formula are not so constant. fe © A 


Maltodextrin. By H. T. Brown (Ber., 19, 433—435).—A reply 
to Herzfeld (this vol., p. 221). 


Levulose. By A. Herzretp and H. Winter (Ber., 19, 390—394), 
—It has recently been shown by Herzfeld and Bornstein (this vol., 

. 328) that trihydroxybutyric acid is formed by the oxidation of 
alos with mercuric oxide; in this paper, details of experiments are 
given to show that the same acid is formed in small quantities by the 
oxidation of levulose with bromine. The acid is dextrorotatory, but 
the value for [a] has not yet been determined. 

In order to examine the discrepancy between the observed value for 
the specific rotatory power of crystalline levulose, [ « |) = — 69°24, p =9, 
and that calculated, [«]) = — 90°18, from the specific rotatory power 
of invert sugar, the authors have carefully prepared samples of 
crystalline levulose dried over phosphoric anhydride. It is found 
that the substance obtained by crystallisation from absolute alcohol 
has the composition C,H,,0., and a specific rotatory power [a]p = 
— 71-4, p = 20. As the specific rotatory power of levulose from 


invert sugar is [@]p = — 40°18, it may be considered probable either 
that dextrose and levulose caunot be perfectly separated by absolute 
alcohol, or that the invert sugar contains a glucose of less levo- 
rotatory power than levulose. V. LY. 


Cyanhydrin of Levulose. By H. Kian: (Ber., 19, 221—227). 
—This cyanhydrin (this vol., p. 219) crystallises from water in tabular, 
monoclinic crystals of melting point 110—115°. It has an exceedingly 
slight dextrorotatory power. Neither an amine nor amide could be 
obtained from it. Metallic hydroxides readily resolve it into hydro- 
cyanic acid and levulose. 

The author has prepared methylbutylacetic acid by means of the 
acetoacetic reaction, and finds that it is identical with the acid 
previously descibed (loc. cit.), as obtained by the reduction of the 
lactone produced by saponification of the cyanhydrin with hydrochloric 
acid. It boils at 210° (corr.), and gives a calcium salt crystallising 
with 6H,0, and a strontium salt with 5H,0. The characteristics of 
ethylpropylacetic acid (this vol., p. 441) are quite distinct. 

L. F. FT. 

Action of Alcoholic Chlorides on-Ammonia and the Methyl- 
amines. By C. Vincent and Cuappuis (Compt. rend., 102, 436— 
438).—Carefully measured volumes of the gases were liquefied by 
pressure in a Cailletet’s apparatus, and allowed to react under these 
conditions at a low temperature. Methyl chloride and ammonia yield 
ammonium chloride, which is formed in largest quantity, and the 
chlorides of monomethylamine and trimethylamine. If methyl or 
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ethyl alcohol is saturated with the two gases in the cold, ammonium 
chloride is still the principal product, and is deposited in large trans- 
parent crystals, but the other product is tetramethylammonium 
chloride, no trimethylamine being formed. 

Methyl chloride and monomethylamine yield only the chlorides of 
monomethylamine and tetramethylammonium, no ammonium chloride r= | 
being formed. Methyl chloride and dimethylamine yield only the rm 
chlorides of dimethylamine and tetramethylammonium. 3 

Methyl chloride and trimethylamine yield only tetramethyl- e 

c2 
"<< 


ammonium chloride, and the reaction is accompanied by considerable 
development of heat. 

Liquefied ethyl chloride has no action on liquefied ammonia either 
in the cold or at the critical point, even in presence of a small quantity 
of alcohol, and the two compeunds react very slowly in alcoholic mt 
solution under ordinary pressure. Ethyl chloride is also without 4 ) 
action on trimethylamime under the above conditions. ; 

Propyl chloride reacts extremely slowly with ammonia in aleoholic t 

. 


solution, there being no crystalline deposit even after several: weeks. 
C.H.B. ©& 


Specific Heats and Specific Gravities of Acids of the Acetic 
Series. By C. Liipexine (Ann. Phys. Chem. [2], 27, 72—80).—As the 
physical constants of the lower members of the acids of the acetic series 
are in many respects anomalous, it seemed desirable to make a series 
of determinations of the specific gravities, the specific heats, and the 
heats of hydration of these acids, with a view of deciding whether 
simple gaseous molecules, C,H,O2, are not combined in the liquid 
state into more complex groupings, m(C,H2,O,), which are dissociated 
into their components under certain conditions. Tlie results, however, 
show that these various physical properties are correlated with the 
concentration. Thus the curve representing the specific gravities of 
solutions of formie, acetic, propionic, and butyric acids in terms of 
concentration attain maxima points, which correspond to a definite 
proportion of molecules of acid with molecules of water; from these 
points, the curve falls at first slowly, and then gradually so as to 
become approximately asymptotic to the axis of the abscisse. 

Precisely similar phenomena are observable in the results obtained 
for the specific heats of mixtures of these acids with water. 

As regards the heats of hydration, tle mixture of formic acid with 
gradually increasing quantities. of water is. at first an exothermic 
change, then endethermic, and finally exothermic; whilst that of 
acetic, propionic, and butyric acids:is at first endothermic and then 
exothermic, but the heat evolution decreases after a certain degree of 
concentration. These results seem to indicate that the molecules of 
the three latter acids, in the liquid state, consist of complex molecules, 


the absorption of heat being conditioned by the dissociation. 
V. H. V. 


Products of the Dry Distillation of some Silver Salts of the 
Acetic Series. By F. Iwic and O. Hecurt (Ber., 19, 238—242).— 
Chenevix stated (Gilbert’s Annalen, 32, 179) that when silver acetate 
is decomposed by heat, acetic acid free from acetone, carbonic 
292 
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anhydride, and-a hydrocarbon are evolved, the residue consisting of 
95 per-eent. silver and 5 per cent. carbon. 

The authors have repeated Chenevix’s experiments. The decom- 
position began when ‘the ‘thermometer in the bath employed showed 
210°, went on freely at 240°, but required a higher temperature for 
completion. Pure acetic acid and carbonic anhydride were alone 
evolved, and the residue léft in the retort consisted solely of a mixture 
of silver and carbon. 8211 grams of silver acetate yielded 5°3049 grams 
of silver, 2°0940 grams of acetic acid, 0°5631 gram of carbonic anhydride, 
and 0°1284: gram of carbon (the loss not accounted for being 0°1206 
gram). These results agree with the equation 4C,H,O,Ag = 3C,H,0, 
+ CO, +'C + 4Ag. 

Similar experiments made with silver butyrate yielded butyric 
acid, carbonic anhydride, silver, and carbon, closely agreeing in 
quantities with those required by the equation 8C,H,0,Ag = 70,H,0,+ 
CO, + 3C +8Ag. The decomposition was, however, not quite as regular 
es in the case-of the acetate, the butyric acid not being quite pure, a 
little excess of carbonic anhydride being evolved, and ‘the residue in 
the retort having a little resinous matter left with it.  * > 2 


Combination of Ethyl Acetate with Magnesium Chloride. 
By J. A. Le Canu (Compt. rend., 102, 363—365).—Anhydrous 
magnesium chloride dissolves in ethyl acetate much more readily 
than calcium chloride (Abstr., 1885, 371), and forms a viscous solution 
which deposits large quantities of crystals. It is very difficult to 
separate these crystals from the mother-liquor, but after being dried 
by means of kaolin their composition approximates closely to the 
formula MgCl,,2C,H,;0,Et. 

Strontium and barium chlorides are quite insoluble in ethy] acetate. 
Zinc chloride dissvlves readily with great development of heat. The 
solution does not deposit crystals, but the ethyl acetate cannot be 
distilled off on the -water-bath. Ferric ehloride dissolves with a still 
greater development of heat and is partially reduced. C. H. B. 


y-Bromo- and -y-Iodo-butyric Acids. By L. Henry (Compt. 
rend., 102, 368—370).—y-Bromo- and-y-iodo-butyric acids are readily 
obtained by the action-of hydrobromic :and hydriodic acids respec- 
tively on an aqueous solution of butyrolactone (this vol., p. 216). 

y-Lodobutyric acid, CH,1-CH,-CH,-COOH, crystallises in colourless 
lamellx or tables, which become yellow when exposed to light, and 
melt at 40—41°. The corresponding iodopropionic acid melts at 82°. 
y-Iodobutyric acid, unlike the fA-derivative, is only slightly soluble 
even in warm water, but it dissolves readily in methyl alcohol, ether, 
carbon bisulphide, &c. 

The alkyl salts are obtained by the action of sulphuric acid on a 
solution of the acid in methyl or ethyl alcohol. Methyl y-iodobutyrate 
is a colourless liquid which boils at 198—200° without decomposition, 
has an agreeable odour, and is insoluble in water; sp. gr. at 5° 
= 1°666. 

y-Bromobutyric acid forms white, rhomboidal tables or lamelle, 
which melt at 32—33°, and do not alter when exposed to air. It is 
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more soluble in water than the iodo-derivative,. and: dissolves 
readily in ether, carbon bisulphide, &c: Its alkyl.salts are: obtained 
by the action of sulphuric acid.on its solution in the aleohols. They 
are colourless liquids which boil without decomposition, have an 
agreeable odour, and are insoluble in water. The methyl salt boils at 
186—187° under a pressure of 757 mm.; sp. gr. at 5° =.1°450. The 
ethyl salt boils at 196—197° under a pressure of 748 mm.; sp. gr. at 
5° = 1:363. 

Comparison of the melting points of the derivatives.of propionic 
and butyric acids shows that whereas the addition of CH, to propionic 
acid, converting it into butyric acid, raises the melting point about. 
20°, the addition of CH, to propionic derivatives, CH,X°CH,-COOH, 
converting them into butyric derivatives, CH,X-CH,-CH,COOH, 
produces a considerable reduction im the melting point. . ant 


Ethylpropylacetic Acid. By H. Kiviant (Ber., 19; 227—229).— 
Ethylic ethylpropylacetoacetate was obtained in the usual way from 
ethylic ethylacetoacetate, and at once saponified with strong alcoholic 
potash. Hthylpropylacetic acid thus obtained is a colourless oil, which 
boils at 209°2° (corr.) and does not solidify in a freezing mixture. The 
calcium salt, (C;H,;0,),Ca + 2H,0, forms soft needles. 100 c.c. of 
water dissolve 11°4 grams of anhydrous salt at 19°5°. The strontiwm 
salt crystallises in small prisms with 2H,0. 100 c.c. of water dissolves 
279 grams of anhydrous salt at 185°. The silver, barium, and lead 
salts all crystallise in colourless needles. 

This acid is not the same as that obtained from the cyanhydrin of 
levulose (this vol., p. 438), but probably. is the same as Hecht’s 
isoheptylic acid, although there are discrepancies between the author's 


and Hecht’s observations. Hecht.intends to re-examine his acid. 
eh 


Coccerin from Living Cochineal’. By G. Lizsermann (Ber., 19, 
328).—The author having obtained specimens of the living cochineal 
insect, is able to show that the peculiar waxy substance termed by him 
coccerin (Abstr., 1885, 1045) is really contained in the-living animal, 
and is not produced during the preparation for commerce. The 
surface of the cactus on which the insects live was covered with what 
looked like white mould, but on further examination proved to be 
fragments of coccerin exuded by the insects. Several empty cocoons 
were examined and found to contain about three-fourths of their 


weight of coccerin. A. J. G. 


The Fat of Cochineal. By E. Rammann (Monatsh. Chem., 6, 
891—898).—When dry cochineal is extracted with ether, and the 
solution washed with water, a brownish mass is obtained which soon 
deposits groups of needles. When the fat is saponified, the product 
washed with ether and acidified, myristic acid, or an isomeride, and 
two new acids of the acrylic series, CyH,O, and C,,H»,0., are 
obtained. The ethereal solution yielded two substances, probably 
alcoholic, C,.H,,0, melting at 66°6°, and C,;H»0. 

When cochineal, after being extracted with ether, is treated with 
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carbon bisulphide, a crystalline substance is obtained identical with 
Liebermann’s coccerin (Abstr., 1885, 1045). N. H. M. 


Action of Sulphuric on Oleic Acid. By A. Sananeterr (J. Russ. 
Chem. Soc., 1886, 35—49, and 87—98).—The author has investi- 
gated the product of the action of sulphuric acid on oleic acid, 
employed as a mordant under the name of “alizarin oil.” The oleic 
acid used in the experiments was prepared from oil of sweet almonds, 
and thoroughly purified ; it sobidified at 6° to a white, crystalline mass, 
melting at 14°; in the liquid state, it was perfectly translucent and 
free from any taste or smell. 

Oleic acid cooled down to ‘at least 6°, when it becomes crystalline, 
was treated with sulphuric acid; the reaction under these conditions 
is not violent, and the temperature does not rise considerably, 
although the products of the reaction are the same as when oleic 
acid is used in the liquid state. An evolution of sulphurous anhy- 
dride is rarely observed. The reddish-brown product of the reaction, 
when treated with water, separates into two layers, of which one 
consists of aqueous sulphuric acid only ; the other (which on neutrali- 
sation with alkali gives the so-called alzarin oil) was dissoived in 
ether, and subsequently treated with water, in which a portion only 
is soluble. 

The portion insoluble in ‘water consists partly of a solid substance, 
partly of a liquid; the former being more sparingly soluble in ether 
was freed from the latter by washing with this solvent. This solid 
substance evidently consists of a fatty acid; it melts after repeated 
crystallisation at 79°; the analytical data point to its being hydroxy- 
stearic acid, a view confirmed by determinations of the degree of 
saturation of the compound by means of Hiibl’s method (Abstr., 
1884, 1435), the hydroxystearic acid was converted into iodostearic acid 
(identical with Saytzeff’s compound, Abstr., 1885, 1049) and into 
stearic acid. The melting point of hydroxystearic acid, as determined 
by the author, differs somewhat from the data of former investigators 
(varying from 56° to 85°5°). 

The liquid substance, after repeated washing with alcohol, gives a 
liquid residue which seems to be the anhydride of hydroxystearic 
acid ; it is also obtained by heating the acid at 130—150°. It does 
not combine with bases, is sparingly soluble in alcohol, and is con- 
verted into the acid by boiling with alkalis; an attempt to convert the 
anhydride into the corresponding amide failed. The substance 
extracted by alcohol from the liquid portion contains in addition toa 
certain quantity of this anhydride and of hydroxystearic acid, an 
unsaturated liquid fatty acid, which seems to be unaltered oleic acid. 

The portion of the product soluble in water was found to consist 
of sulphohydroxystearic acid, as proved by analysis of its copper 
salt, and by determination of its degree of saturation by Hubl’s 
method. This sulphonic acid is easily decomposed, especially by 
heating it on the water-bath with hydrochloric acid, into hydroxy- 
stearic and sulphuric acids. Its aqueous solution always retains a 
certain amount of oleic and hydroxystearic acids and the anhydride of 
the latter. 
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On the whole, the experiments show that the duration of the reac- 
tion between oleic and sulphuric acid does not influence the quantity 
of sulphonic acid formed, 20 per cent. of the oleic acid being obtained 
as a rule in the form of this compound: 7°5—15 per cent. remain 
unchanged, and 70 per cent. is converted into hydroxystearic acid 
and its anhydride. These data, as well as the non-formation of 
sulphurous anhydride, do not agree with the explanations of this 
reaction proposed by former investigators (Miiller-Jacobs, Liechti and 
Suida, Lukianoff); the author considers it most probable that the 
action of sulphuric acid on oleic acid consists of a series of simal- 
taneous processes, partly yielding compounds of the two acids, not 
decomposed by water and dissolving therein, partly giving substances 
decomposed by water, which converts them into the insoluble sub- 
stances described in the present paper. A. T. 


Condensation of Members of the Carbamide-group with 
Ethyl Acetoacetate. By R. Benreno (Ber., 19, 219).—In con- 
tinuation of his work on the condensation of carbamide with ethyl 
acetoacetate (Abstr., 1885, 246), the author has experimented with 
other members of the carbamide-group. 

When pheny! carbamide is heated with ethyl acetoacetate and a little 
ether in closed tubes at 140—150°, it yields a yellow oil of the formula 
C,;HieN2O:, which cannot be distilled. On saponification with 
alkalis, it yields acetone, alcohol, carbonic anhydride, and aniline; 
with acids, the same products are formed together with ethyl phenyl- 
carbamate. lL. FT. F. 


Action of Thiocarbamide on Ethyl Acetoacetate. By R. 
List (Ber., 19, 219—220).—By treating a mixture of ethyl aceto- 
acetate and an alcoholic solution of thiocarbamide with a few drops of 
hydrochloric acid, an unstable ethereal salt is obtained, which on 
saponification yields the same compound, C,H,N,SO, which Nencki 
and Sieber prepared by dissolving thiocarbamide in ethyl aceto- 
acetate (Abstr., 1882, 501). The author considers this compound to 
be analogous to methyluranil and ascribes to it the formula 


NH-CMe 
CS<yH_co>CH: 


mh Hs Ze 


Action of Guanidine on Ethyl Acetoacetate. By A. Kouier 
(Ber., 19, 220—221).—By heating ethyl acetoacetate with an 
alcoholic solution of guanidine carbonate, a compound, C;H,N;9, is 
obtained, which crystallises in prismatic needles, sparingly soluble 
in alcohol and cold water, more easily in boiling water. This 
substance has the properties both of an acid and of a base. Its 


formula is probably NH :° C<NH CGD CH. LTT 


Influence of Ammonium Hydrogen Oxalate on the Solubility 
of the Normal Salt. By R. Encen (Compt. rend., 102, 365—368). 


—A solution of normal ammonium oxalate saturated at 0° contains 
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0°177 gram-molecule per litre, or 100 parts of water dissolve 2°215 
grams of the salt; sp. gr. of the solution 1°0105. 

The solubility of the acid oxalate cannot be accurately determined, 
because the salt partially dissociates in presence of water into the 
normal oxalate and the quadroxalate, part of the latter being pre- 
cipitated. Equilibrium is only established after at least 48 hours. 
100 grams of water at 0° dissolve at least 3°25 grams of acid ammo. 
nium oxalate, so that this salt is more soluble than the normal 
oxalate. 

If successively increasing quantities of acid ammonium oxalate or 
oxalic acid, are added to a saturated solution of normal ammonium 
oxalate, as the quantity of free oxalic acid in the liquid increases in 
one geometric progression, the quantity of ammonium in solution in 
the form of normal or acid oxalate increases in another geometric 
progression. The curve is represented by the equation m log y = 
log k + log a, in which y is the quantity of normal sulphuric acid, 
corresponding with the ammonia in LO c.c. of the solution, z the 
quantity of uormal potash solution required to neutralise the same 
quantity of liquid, and m and & are vonstants, with the values m = 274 
and log k = 1°517636. 

In four experiments the following numbers were obtained :— 


Experiment. Normal oxalate. Aeid oxalate. 
0 
1°45 
2°525 
2°9 


The quantity of one oxalate diminishes as the other increases, and 
the addition of oxalic acid to a saturated solation of normal ammo- 
nium oxalate precipitates the normal oxalate and not oxalic acid. 

If the saturated solution of both salts obtained in experiment 4 
is mixed with small quantities of oxalic acid, and allowed to remain 
until equilibrium is established, it is found that neither the ammo- 
nium nor the acid in the liquid increases so long as it remains in 
contact with solid normal oxalate. This condition corresponds with 
the conversion of the normal oxalate into the acid salt. If on the 
other hand no solid normal salt is present, but the latter is wholly in 
solution, further additions of oxalic acid determine a sudden diminu- 
tion in the proportion of ammonia, and the curve representing the 
phenomena is interrupted by a sudden fall which indicates the forma- 
tion of a definite compound. 

The above results indicate that when there is a great difference 
between the solubilities of the normal and acid salts, the less soluble 
should be almost insoluble in a saturated solution of the more soluble 
of the two. This is found to be the case with normal and acid potas- 
sium oxalates. C. H. 


Formation of Ethyl Succinate. By O. Davivorr (Ber., 19, 
406—408).—Diethy! succinate is produced by heating potassium 
succinate with ethylene bromide, and not ethylene succinate as 
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supposed by Richter. The formation of the ethyl succinate is con- 
firmed by a vapour-density determination, and quantitatively by its 
decomposition with hydriodic acid. 

The melting point of pure succinic acid is 185°, not 180°, as given 
in most text-books. V. & Y¥. 


Ethyl Succinosuccinate. By A. Banyzr (Ber., 19, 428—433).— 
The author confirms the accuracy of Geuther’s suggestion that the 
so-called ethyl quinonedihydrodicarboxylate, obtained by the action of 
bromine on ethyl succinosuccinate, is in reality ethyl paradihydroxy- 
phthalate. 

The compounds of ethyl succinosuccinate with phenylhydrazine 
have been described by Knorr. A hydroxylamine-derivative is ob- 
tained by the action of free hydroxylamine on ethyl succinosuccinate 
as a colourless crystalline mass, which was not further investigated. 
A diimido-compound, C;,HisN20,, is obtained by heating ethyl succino- 
succinate with dry ammonium acetate. It crystallises in yellow 
needles, melts at 181°, is sparingly soluble in alcohol and ether, the 
solutions showing green fluorescence, more readily soluble in chloro- 
form, and yields colourless salts with sulphuric and hydrochloric 
acids. Ethyl dihydroxyphthalate does not react with ammonia, 
phenylhydrazine, or hydroxylamine, even under most varied condi- 
tions; the difference in the behaviour of these two compounds is at 
once explicable on the assumption of the existence of hydroxyl-groups 
in the last-mentioned salt, and of ketone (CO) groups in the succino- 
succinate. 

Ethyl paradiamidoterephthalate, CsH,(NH:)(COOEt),, is prepared 
by dissolving the above-described diimido-compound in sulphuric acid 
and gradually adding bromine (1 mol.) to the solution. It crystallises 
in lustrous, golden-yellow needles, melts at 168°, is sparingly soluble 
in alcoho] and ether, to brown liquids showing a golden-yellow fluor- 
escence; has strongly basic properties, and is readily saponified 
with alkalis. It is converted into terephthalic acid by first forming 
the diazo-compound, warming this with a solution of cuprous chloride 
in hydrochloric acid, and treating the chlorinated acid so formed with 
sodium amalgam in the cold. 

When ethyl dihydroxyterephthalate is boiled with zinc and hydro- 
chloric acid, it is readily reconverted into ethyl succinosuccinate. 

It was incidentally noticed that terephthalic acid is converted into 
tetrahydroterephthalic acid by sodium amalgam at the temperature of 
the water-bath. A. J. G. 


Sodium Poiassium Racemates. By G. Wrrovunorr (Bull. Soc. 
Chim., 45, 52—61).— Pasteur has stated that the conversion of racem- 
ates into levo- and dextro-tartrates is due to the action of organic 
germs; this is, however, not correct, as perfectly stable racemates of 
the series C,H,O;NaM(M = Am, K, Rb) may be prepared, which are 
not altered on free exposure to the air; the true reason that racemates 
of this series cannot be crystallised from their solutions unaltered at 
the usual temperatures is, that at these temperatures the crystallised 
tartrates are less soluble than the racemates, and are consequently 
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deposited first; the curves of their solubilities are, however, not 
parallel in direction, and cut one another either above or below the 
normal temperatures, and at this point of section the solubilities 
alter in relation to one another, the tartrates becoming more soluble 
than the racemate, and the racemate may therefore be crystallised 
out unaltered from saturated solutions. The author has prepared 
sodium potassium racemate, C,H,O;NaK + 3H,0; at temperatures 
below 4°, it forms very fine colourless, monoclinic, rhombic crystals; 
it melts at 100°, and loses most of its water of crystallisation at 125°, 
and the remainder at 18v°, at which temperature it begins to decom- 
pose; its sp. gr. = 1°783. By adding either a small crystal of the 
tartrate or the racemate to a saturated solution of this salt at a tem- 
perature of + 4° or + 5°, the point of intersection of the curves of 
the solubility of the two salts, either the racemate or the tartrate may 
be crystallised out at will, whilst at temperatures below this point 
only the racemate will crystallise out, and above it only the tartrates. 
The sodium thallium racemate, C,H,O,NaTl + 2H,0, is never de- 
composed into the tartrates on crystallising from its aqueous solutions, 
and this is due to the very much greater solubility of the tartrates 
than the racemate; the difference between the two curves of solu- 
bility is so great that they do not intersect within the practical limits 
of temperature. Unsuccessful attempts were made to prepare sodium 
rubidium racemate. A. F. 


Resolution of Optically Inactive Compounds. By E. Bicuat 
(Compt. rend., 102, 428—431).—When saturated solutions of sodium 
or ammonium paratartrate, or the double salt, are allowed to cool in 
tubes protected from the air, crystals of the paratartrate are deposited, 
but if the solution cools in dishes with free exposure to air, crystals 
of the dextrotartrate and levotartrate separate. This resolution of 
the paratartrate is not due to living organic matter in the air, for if 
solutions are sterilised and then inoculated with a small quantity of 
the mother-liquor in which resolution has taken place, all the usual 
precautions being observed, there is no development of organisms 
and the solution deposits the paratartrate. The separation of the 
dextro- and levo-tartrates is therefore due to the introduction of 
inorganic particles from the air into the solutions, these inorganic 
particles being in all probability minute crystals of the dextro- and 
levo-tartrates. C. H. B. 


Bromopyromucice Acids. By H. B. Hit and C. R. Sancer 
(Annalen, 232, 42—102).—8-Monobromopyromucic acid, 


(COOH) 
CH<GH : CBr> 


is most conveniently prepared by the action of bromine-vapour at 100° 
on the acid. The properties of the substance have been previously 
described by the authors (Abstr., 1883, 912). The barium salt, 
(C,;H,BrO;),Ba + 4H,O, crystallises in plates, and the calcium salt, 
(C;H,BrO;),Ca + 3H,0, in prisms. They are sparingly soluble in cold 
water. The silver salt forms small, crystalline plates, which are 
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sparingly soluble in boiling water. The sodium and potassium salts 
are anhydrous ; the former crystallises in needles, the latter in plates. 

Ethyl monobrumopyromucate, prepared by the action of ethyl iodide 
on the silver salt, or by heating a mixture of the acid with alcohol and 
strong sulphuric acid, melts at 17° and boils at 235°. Its sp. gr. at 
20° is 1°528. It is decomposed by strong ammonia at 100°, yielding 
the amide C;H,BrO,,NH,. This compound crystallises in needles, 
melts at 144—145°, and dissolves freely in alcohol, ether, chloroform, 
and in hot water. The acid absorbs bromine vapour, forming 6-mono- 
bromopyromucic acid tetrabromide, C;H;BrO;Br,. This is soluble in 
ether, alcohol, or glacial acetic acid, but is decomposed by water. It 
decomposes at 173° without melting. 

The action of bromine vapour on monobromopyromucic acid sus- 
pended in water, has been previously described (loc. cit.). On oxida- 
tion with nitric acid, é-monobromopyromucic acid yields maleic and 
fumaric acids. 

The preparation of B-monobromopyromucic acid, 

C(COOH) 
CBr< cH :CH->? 


has been already described (Abstr., 1884, 1305). The acid melts 
at 128—129°, and the saturated aqueous solution at 18° contains 
125 per cent. of the acid. The barium salt, Ba(C,;H,BrO,;), + H,O, 
dissolves readily in hot water. The aqueous solution at 20° contains 
only 2°1 per cent. of the anhydrous salt. The calcium salt crystallises 
with 3 mols. H,O in needles. The saturated solution at 20° contains 
1:73 per cent. of Ca(C;H,BrO;),. The crystalline silver salt is soluble 
in hot water. The sodiwm and potassium salts are anhydrous. Ethyl 
B-monobromopyromucate crystallises in prisms. It melts at 28—29°, 
and boils at 235°. The amide, C;H,BrO,-NH., forms silky needles, 
soluble in alcohol, ether, and in boiling chloroform. It melts at 
155—156°. 

B-Monobromopyromucic acid does not form an additive product 
with bromine, but on exposure to bromine vapour it is converted into 
B-é-dibromopyromucic acid. The aqueous solution of the B-acid is 
readily attacked by bromine, yielding mucobromic acid, and on oxida- 
tion with dilute nitric acid it yields monobromofumaric acid. 

The authors failed to obtain the third monobromopyromucic acid, 
melting at 156°, described by Schiff and Tassinari (Abstr., 1879, 308). 
Many of the properties of B-é- and A-y-dibromopyromucic acids, and 
the preparation of these acids by the action of an excess of alcoholic 
soda on pyromucic acid tetrabromide, have been previously described 
by Tonnies (Abstr., 1878, 785), and by the authors (Abstr., 1884, 1305). 
Small quantities of é-monobromo- and tribromo-pyromucic acids, and 
di- and tri-bromofurfurane are also produced by this reaction. The 
p-i-acid, CBr<p\P OCH >0, melts at 167—168°. A saturated 
aqueous solution of the barium salt, Ba(C;HBr.O.). + 4H,0, contains 
0:1 per cent. of the anhydrous salt at 16°. The calcium salt crystallises 
in prisms containing 3 mols. H,O. At 17° the saturated solution con- 
tains 0°31 per cent. of the anhydrous salt. C,HBr,O,Ag is deposited 
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from hot water in prisms. Thepotassiwm and sodium salts crystallise 
in needles and are freely soluble in water; the former is anhydrous, 
the latter contains 2 mols. H,0.  Hthyl-@-6-dibromopyromucate, 
C;HBr,0,Et, melts at 57—58°, and boils at 271—272°. It crystallises 
in prisms which are soluble in ether, chloroform, benzene, and boiling 
alcohol. The amide, C;sHBr,0,"NH,, crystallises in silky needles. It 
melts at 175—176°, and dissolves freely in alcohol, ether, chloroform, 
and in boiling benzene. -é-Dibromopyromucyl bromide, C;HBr,0,Br, 
obtained by the action of dry bromine on pyromucic acid, melts at 
45—46°, and boils at 153—155° under 24 mm. pressure. It is soluble 
in alcohol, ether, chloroform, and benzene, and is converted into 
B-é-dibromopyromucic acid by boiling in water. 

oe C(COOH) 

B-y-Dibromopyromucic acid, CBr<GR, : CH>®: melts at 191— 
192°. The following salts were prepared :—Ba(C,;HBr,0,), + 3H,0, 
forms flat needles; the saturated solution at 20° contains 0°36 per 
cent. of the anhydrous salt. Ca(C;HBr,O;), + 5H,0 crystallises in 
needles ; at 20° the saturated aqueous solution contains 1°16 per cent. 
of anhydrous salt. AgC,HBr,O, crystallises in needles. C;HBr,0,Na 
+ 2H,0 forms silky needles, sparingly soluble in cold water. The 
anhydrous potassium salt, crystallising in prisms, is also sparingly 
soluble. The ethylic salt, CSHBr,O,Et, melts at 67-—68°, and dissolves 
freely in ether, chloroform, benzene, carbon bisulphide, light petro- 
leum, and hot alcohol. The amide, C;HBr,O0,°N H,, melts at 195—196°, 
and dissolves readily in alcohol. 

The aldehyde of dibromomaleic acid appears to be formed in small 
quantity by the action of bromine on f-y-dibromopyromucic acid in 
the presence of water. This substance melts at 89—90°, and is soluble 
in alcohol, chloroform, ether, and benzene. 

Tribromopyromucic acid, and the products of the action of bromine 
water and nitric acid on the acid, have already been described by the 
authors. An aqueous solution of the barium salt, (C;Br;0,),Ba +3H,0, 
at 20° contains U'2 per cent. of the anhydrous salt, and the aqueous 
solution of the calcium salt at the same temperature contains 0°55 
per cent. (C;Br,0;),Ca + 4H,0 crystallises in needles. The sodium 
and potassium salts contain 1 mol. H,O, and also crystallise in 
needles. Ethyl tribromopyromucate forms colourless prisms, soluble 
in ether, chloroform, benzene, and carbon bisulphide. It melts at 104°. 
The amide, C;Br,0,NH:, melts at 222—223°. It crystallises in 
needles which dissolve freely in warm alcohol. WwW. C. W. 


Amides and their Nitro-derivatives. By A. P. N. Francuimoyt 
(Rev. Trav. Chim., 4, 195—212).—Dinitrodimethylowamide, 


NO."NMe-CO-CO:NMe-NO., 


obtained together with carbonic anhydride, nitrous oxide, and car- 
bonic oxide, by dissolving dimethyloxamide in absolute nitric acid, 
crystallises in colourless needles which melt at 124°. Above its 
melting point, it decomposes rapidly into nitric acid, carbonic anhy- 
dride, and probably cyanogen and carbonic oxide. The formation of 
this dinitromethyloxamide is dependent upon the temperature. 
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Dinitrodimethylmalonamide, CH,(CO-NMe:NO,),, prepared in man- 
ner similar to the above compound, crystallises from alcohol in 
colourless prisms, which melt at 150°; it is readily soluble in ethyl 
acetate, sparingly soluble in chloroform, petroleum, and carbon 
bisulphide. 

Dimethylisosuccinamide, from isosuccinyl chloride, or from the ethyl 
salt of methylmalonic acid, crystallises in small needles, which melt 
at 154°; it is readily soluble in water and alcohol, sparingly soluble in 
ether and benzene. 

Tetramethylmalonamide, CMe.(CO-NHMe),, prepared from the 
methyl! salt of dimethylmalonic acid, or from its chloride, crystallises 
in long needles, melts at 123°, and is very soluble in water and 
alcohol, sparingly soluble in ether. 

Hexamethylmalonamide, CMe.(CO:NMe,)2, prepared from dimethyl- 
malonyl chloride and dimethylamine, forms long prisms, melts at 80°, 
and distils apparently with partial decomposition at 276°. It is very 
soluble in water, alcohol, and ether. On treatment with nitric acid, 
dimethylmalonic acid is regenerated. At the conclusion of the paper, 
some remarks are offered on ‘the action of mitric acid on different 


amides. V. H. V. 


Formation of Furfurane and Thiophen from the Dioxide 
C;H,O.. By S. Prareyrex (J. Russ. Chem. Soc., 1886, 123—124). 
—When the dioxide C,HsO,, obtained by the action of potash on 
erythroldichlorhydrin (Abstr., 1884, 979), is heated for three days at 


200—220° with anhydrous barium oxide, it is converted into furfurane ; 
when heated with phosphorus pentasulphide at 170—180°, it. yields 
thiophen. Both these reactions proceed slowly and in an incomplete 
manner, which is due, at least partly, to the formation of a solid 
polymeride of the dioxide. This amorphous, -colourless substance, in- 
soluble in water, is also formed by heating the dioxide at 170—180°, 
the transformation not being complete, and :apparently limited by a 
maximum; above 200°, the polymeride is again slowly decomposed 
into the original compound. The investigation is continued. 
A. T. 

Croconic Acid and Leuconic Acid. By R. Nierzxi and T. 
Bencxiser (Ber., 19, 293—309; comp. Abstr., 1885, 779, 1127).—The 
material for this investigation was obtained by treating diamidotetra- 
hydroxybenzene ‘hydrochloride with potassium earbonate, manganic 
oxide, and water, and boiling for half an hour. To the filtrate, after 
acidifying with ‘hydrochloric acid, barium chloride is added, when 
golden-yellow scales of barium croconate, C;0;Ba + 3H,O separate. 
The authors consider that the evidence is more in favour of the 
simple formula C;H,O; for creconic acid than the doubled formula 
CHO. They have failed to obtain the salt C\j.K;HO, described by 
Gmelin, although exactly following his directions; the brownish- 
yellow anhydrous needles obtained had the formula C;KHO;. A sodium 
potassium salt, C;NaKOs, was also obtained crystallising in sulphur- 
yellow rhombic tables. If the double formula is correct, three such 
double salts would be possible, but only the one could be obtained. 
The properties of croconic acid show clearly that it is a quinone. 
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Neither ethers nor acetyl-derivatives could be obtained. The anilides, 
of which several have been prepared and are under investigation, are 
red crystalline substances sparingly soluble in all solvents; as they 
have feebly acid properties, the hydroxyl groups are either not re. 
placed, or at most only partly so. 

When ammonium croconate is heated for some time with aqueous 
ammonia at 100°, a black powder of the formula C;H;N;0, is obtained, 
which is insoluble in all solvents; it is probably a derivative of leuconic 
acid. 

When croconic acid is reduced by stannous chloride, sulphurous 
acid, zinc-dust, &c., hydrocroconic acid is formed, and the liquid is 
decolorised ; on heating, however, croconic acid is again formed, even 
in presence of a large excess of the reducing agent. Hydrocroconie 
acid could not be isolated, but the amount of sulphurous anhydride 
reynired for its production points to the formula C,H,O,. 

The substance obtained by Lerch by the action of hydriodic acid 
on croconic acid, and termed by him hydrocroconic acid, would seem 
to have @ pinacone-like structure, and is termed by the authors 
croconic acid hydride. Its barium salt is best represented by the 
formula CywH,0 Bar + 4H.0. 

Thiocroconic acid is formed by the action of hydrogen sulphide on 
an acid solution of potassium croconate. The barium salt, C,SO,Ba 
+ 2H,0, crystallises in reddish-brown crystals of violet lustre. Lerch 
considered this substance to be a hydrothiocroconic acid. 

Leuconic acid can be obtained in the crystalline state by adding 
finely powdered pure croconic acid to 6 to 8 parts of nitric acid of 
sp. gr. 1°36 cooled with ice; it then separates in small colourless 
needles. It has a sweet taste, is very soluble in water, sparingly in 
alcohol, nearly insoluble in ether, and can only be crystallised from 
vitric acid. Reducing agents convert it into croconic or hydrocro- 
conic acids. The air-dried substance has the formula C;H,)0.; it 
loses half a mol. H,O over sulphuric acid, and when dried at 100° 
has the formula C;H,O, (=C;0; + 4H,0). The substances formerly 
described as its salts are decomposition-products. 

By the action of hydroxylamine on either leuconic or crovonic acids, 
two substances are formed, of which one, C;N;H;0;, forms a volu- 
minous, yellow precipitate, which by washing with water is changed 
into small globular aggregates of crystals; when heated to 172°, it 
decomposes with feeble explosion. It yields a potassium-derivative, 
C;H,K,0;N;, which is obtained in brownish-yellow flocks and is highly 
explosive. There is little doubt that this substance is derived from 
leuconic acid by substitution of five hydroxylamine residues for five 
oxygen-atoms; it therefore has the constitution C;(NOH)s, whilst 
anhydrous leuconic acid must have the formula C;0;. The second 
hydroxylamine derivative resembles the first in appearance, but could 
not be obtained in a pure state. 


In conclusion, the authors suggest the formula Cao ee for 


anhydrous leuconic acid, but the free acid contains water, which is 
probably not in the form of water of crystallisation, but in similar 
union to that in chloral hydrate, the free acid being probably 
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C;(OH)1. Croconic acid may provisionally be expressed by the formula 


<CCOH)-CO> CO but the position of the hydroxyl-groups has yet to 
be determined. er 


Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J. Scnramm (Ber., 19, 212—218).—Continuing his 
previous researches on this subject (Abstr., 1885, 518, 767, 888), the 
author has investigated the action of bromine on mesitylene and 
pseudocumene. 

Mesitylene.—Bromine (1 mol.) acts energetically in the dark at 
ordinary temperatures, producing the monobromomesitylene, already 
obtained by Fittig and Storer, melting at —1°, and boiling at 226:5— 
227°, corr. (Fittig and Storer give 225°). This, when treated again 
with bromine in the dark, yields Siissenguth’s dibromomesitylene 
melting at 64° (Abstr., 1883, 469), and finally tribromomesitylene. 
Thus, in the dark, the substitution takes place entirely in the benzene 
nucleus. Fittig and Hoogewerf (Annalen, 150, 323) have observed 
the same effect with chlorine. 

When bromine (1 mol.) is allowed to act on mesitylene in direct 
sunlight, a mixture of unaltered mesitylene and a monobromomesityl 
bromide, C,5H,BrMe,°CH,Br, is obtained. The latter compound cannot 
be distilled, and is still liquid at —19°. Treated with potassium 
acetate, it yields an acetate which partially decomposes when distilled. 
It was therefore at once saponified, and gave a monobromomesityl 
alcohol, C5H,BrMe,,CH,OH [= 4:3:5:1]. This substance crystal- 
lises in short broad needles, melts at 66—66°5°, and is soluble in 
alcohol, benzene, ether, chloroform, and light petroleum. It is easily 
oxidised to parabromomesitylic acid. When distilled, the alcohol is 
decomposed into water, monobromomesitaldehyde, and monobromo- 
mesitylene. Other decompositions take place simultaneously. When 
the above monobromomesity! bromide is treated in direct sunlight with 
bromine (1 mol.), another side group is attacked, a compound of the 
formula C,H,BrMe(CH,Br), being formed. It was obtained in too 
small quantity for the determination of its constitution, but is 
different from that obtained by Colson (Abstr., 1884, 57). It thus 
appears that mesitylene is indifferent to sunlight, bromination taking 
place in the nucleus both in the light and the dark, but that as soon 
as a monobromo-derivative has been formed the influence of light is 
felt, and substitution proceeds in the side groups. The author believes 
that this inactivity of sunlight is due to the meta-position of the 
side groups rendering the attavk of the nucleus easy, a view sup- 
ported by his observation that metaxylene is much more readily 
attacked in the dark than either ortho- or para-xylene. 

Pseudocumene.—In the dark, bromination takes place entirely in the 
benzene nucleus, Beilstein and Kégler’s monobromopseudocumene 
[Me : Me: Me: Bry = 1:2:4:5], a dibromopseudocumene, crystal- 
lising in long, flat, and very pliant needles melting at 61°3°, and 
soluble in alcohol, benzene, and chloroform, and Fittig and Laubin- 
ger’s tribromopseudocumene being formed. 

In sunlight, the substitution readily takes place in the side groups. 
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Pseudocumyl bromide remains liquid at —17° and decomposes com- 
pletely on distillation. When treated with bromine (1 mol.), a com. 
pound, C,H,Me(CH,Br), is formed, which crystallises in thin, silky 
neelles, melting at 97—97°5°, and is soluble in benzene, toluene, 
alc »hol, and petroleum. m F. F. 


Dichlorotoluenes and Dichlorobenzoic Acids. By E. Let. 
mann and C. Kuorz (Annalen, 231, 308—326).—Unsymmetrical 
Orthodichlorotoluene, CsH;MeCl, [1: 3:4], and Dichlorobenzoic Acid, 
—In order to prepare metachloroparacetotoluide, chlorine is passed 
into a solution of paracetotoluide in glacial acetic acid until the mix- 
ture begins to crystallise. The flask in which the operation takes 
place must be surrounded by ice-cold water. The crystalline mass is 
rapidly filtered by means of a filter-pump, and the crude product 
may be purified by recrystallisation from alcohol. The pure meta- 
chloroparacetotoluide melts at 114—115°, not at 99° as stated by Wrob- 
levski (this Journal, 1874, 54). The crude product is converted into 
metachloroparatoluidine by boiling with hydrochloric acid. The free 
base is liberated from the hydrochloride by an alkali, and is purified 
by distillation in a current of steam. It melts at 7°, and boils at 
218—219° under 732 mm. pressure. The hydrochloride is converted 
into dichlorotoluene by Sandmeyer’s process (Abstr., 1884, 1311; 
and 1885, 149). The pure product boils at 200°5° under 741 mm. 
pressure. Its sp. gr. is 1°2512 at 20° compared with water at the same 


temperature. It is easily oxidised to orthodichlorobenzoic acid (m.p. 


201°) by the action of nitric acid (4 vols. concentrated acid to 9 of 
water) in sealed tubes at 130°. 

Unsymmetrical metadichlorotoluene, CsH;MeCl, [= 1 : 2: 4], is ob- 
tained from orthochloroparatoluidine hydrochloride by a process 
similar to the above (the chlorotoluidine is prepared by reducing 
orthochloreparanitrotoluene with tin and hydrochloric acid). The 
dichlorotoluene is a colourless refractive liquid of sp. gr. 1-24597 at 20°. 
It boils at 194° under a pressure of 745 mm. It is less easily oxidised 
by nitric acid than the orthodichloroto!luene. Metadichlorobenzoic acid 
melts at 158°. It forms long needles which are freely soluble in 
aleohol. The barium salt, Ba(C,H;Cl,0,), + 34 H,O, crystallises in 
needles. 

Paradichlorotolwene, C,5H;MeCl, [1: 2:5], is obtained from orth- 
acetotoluide by the same process as that employed for preparing 
orthodichlorotoluenefrom paracetotoluide. Chlororthacetotoluide melts 
at 140°. It is decomposed by boiling with strong hydrochloric acid, 
yielding metachlororthotoluidine hydrochloride, which crystallises in red 
plates, soluble in alcohol and in hot water. The free base melts at 29— 
30°, and boils at 236—238° under 730 mm. pressure. Paradichloro- 
toluene is a refractive liquid, which solidifies at 4°, and boils at 194° 
under 745 mm. pressure. On oxidation with nitric acid, it yields para- 
dichlorobenzoic acid, melting at 153°5°. The barium salt crystallises 
in needles, containing 34 mols. H,O. This acid seems to be 
ideutical with that which Beilstein (this Journal, 1876, i, 587) 
obtained by the action of chlorine on orthochlorobenzoic acid, 
and Claus (this Journal, 1877, ii, 782) obtained by the chlorina- 
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tion of benzoic acid. It is perhaps identical with the acid melting at 
156° which Schultz prepared from dichlorobenzotrichloride. 

Symmetrical Metadichlorotoluene, CgH;MeCl, [= 1 : 3 : 5].—Meta- 
chloroparacetotoluide, prepared from metachloroparatoluidine, melts at 
115°. On chlorination, it yields unsymmetrical metadichloroparaceto- 
tuluide, which is deposited from alcohol or ether in long needle-shaped 
crystals. It is insoluble in water and melts at 201°. It is converted 
into unsymmetrical metadichloroparatoluidine, 


C,H,MeCl,-NH, [Me : Cl: NH,: Cl = 1: 3:4: 5], 


by the action of strong hydrochloric acid at 120°. This substance is 
freely soluble in alcohol and ether. It crystallises in needles melting 
at 60°. It does not combine with hydrochloric acid. Symmetrical 
metadichlorotolnene is prepared by the action of ethyl nitrite on a 
solution of the base in strong sulphuric acid. 

Dichlorotoluene melts at 26°, and boils at 195° under 729 mm. pres- 
sure. It yields symmetrical metadichlorobenzoic acid on oxidation. 
This acid dissolves freely in alcohol and melts at 182—182°5°. Ata 
higher temperature, it sublimes in long, flexible needles. The barium 
salt crystallises in white plates. 

The dichlorobenzoic acid melting at 126°5°, described by Schultz, 
appears to be a mixture of two isomerides. W. C. W. 


The Propyl-group in the Cumyl and Cymene Series. By 
O. Wipman (Ber., 19, 251—255).—From a consideration of all the 
known intermolecular changes of the propyl-group into the isopropyl- 
group, or vice versd, in these series, the author deduces the rule that 
where a methylgroup occupies the para-position relatively to a 
propyl-group, it exerts a predisposing influence towards the formation 
of normal propyl; on the other hand, with a carboxyl-group in the 
same position, the influence tends to the formation of ae a . 
. J. G, 
Nitrosophenol Hypochlorite. By R. Méxntavu (Ber., 19, 280— 
283).—This compound is prepared by dissolving 1 gram of nitroso- 
phenol in 500 c.c. of water, adding 5 c.c. of hydrochloric acid, and 
then running in a solution of bleaching powder until a distinct odour 
of hypochlorous acid is observed. It crystallises in slender, yellow 
needles of the formula C,H,NO,Cl, explodes when quickly heated to 
about 70°, or when touched with a drop of strong sulphuric or nitric 
acid, and gives Liebermann’s reaction. It reacts energetically with 
amines and phenols, is resolved into nitrosophenol and hypochlorous 
acid by alkalis, and when heated with dilute sulphuric acid is decom- 
posed into quinone, hydroxylamine, and hypochlorous acid. Aceto- 
phenonoxime also unites with hypochlorous acid. A. J. G. 


New Picrates. By A. Smotka (Monatsh. Chem., 6, 915—926). 
—Lthylamine picrate forms yellow crystals, melts at 165°, and is 
soluble in alcohol. Asparagine picrate, C,HsN.0;,CsH;N;0,, crystallises 
in yellow, lustrous prisms, sparingly soluble in alcohol. When 
heated at 180°, it decomposes without melting. Urea picrate, 
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CO(NH,)2,C;H;N;0;, crystallises in slender, yellow needles, having a 
silky lustre, readily soluble in alcohol, sparingly in water; it melts at 
142° with decomposition. Aniline picrate forms transparent crystals, 
yellow by transmitted, and brownish-yellow by reflected light. It is 
decomposed by boiling water ; when heated to 165° it blackens. Para- 
toluidine picrate crystallises from alcohol, in which it is readily soluble, 
in long flat prisms; it melts at 169° with decomposition. a-Naphthyl- 
amine picrate forms groups of greenish-yellow, very lustrous prisms, 
soluble in alcohol, sparingly soluble in water. Prolonged boiling 


with water decomposes it slightly. It melts with decomposition at 
161°, N. H. M. 


Derivatives of Methyl Ethyl Quinol. By F. Frata (Monatsh. 
Chem., 6, 912—914).—Methyl ethyl tetrachloro-quinol, OMe-C,Cl,-ORt, 
is obtained by saturating a well-cooled solution of methyl ethyl quinol 
in glacial acetic acid with chlorine, and keeping the product in a vacuum 
over lime; the whole solidifies to a mass of matted, yellowish-white 
needles. It crystallises from alcohol in colourless, lustrous needles 
melting at 101° (uncorr.); when heated above its melting point, it 
sublimes in long, hair-like crystals. It is very electric. It dissolves 
readily in benzene, light petroleum, and ether, sparingly in alcohol 
and glacial acetic acid. 

Methyl ethyl dibromo-quinol, OMe’C,H.Br.-OEt, is obtained by the 
action of bromine on methyl! ethyl quinol dissolved in glacial acetic 
acid. The product is treated with a small quantity of water and 
placed in a vacuum over sulphuric acid; the crystals which separate 
are pressed in a calico filter and crystallised from glacial acetic acid 
and alcohol. It forms colourless crystals with a fatty lustre, melting 
at 88°, and is readily soluble in ether, glacial acetic acid, benzene, &c., 
sparingly in alcohol. 

Methyl ethyl dinitro-quinol, OMe-C,H.(NO,),-OEt, is prepared by 
treating a cooled solution of the ether in glacial acetic acid with 
an equal volume of nitric acid. It crystallises in sulphur-coloured 
needles, melting at 144° (uncorr.). When exposed to air, it becomes 
red. It dissolves readily in glacial acetic acid and in alcohol, more 
sparingly in ether, benzene, and light petroleum. N. H. M. 


Mixed Ethers of Quinol. By F. Fiata (Monatsh. Chem., 6, 
909—911; compare Abstr., 1884, 1138)—Methyl isoamyl quinol, 
OMe’C,HyOC;Hu, is a clear oil, boiling at 234—237° (uncorr.). 
Ethyl propyl quinol, OEt‘C,H,OPr, crystallises from glacial acetic 
acid in lustrous, colourless plates which melt at 36° (uncorr.). Ethyl 
isobutyl quinol, OEt-C,H,OC,H., forms colourless plates, melting at 
39° (uncorr.). Ethyl isoamyl quinol, OEt‘C,HyOC;Hu, is a colourless, 
oily substance, boiling at 251—252° with partial decomposition. 
When kept long, it becomes reddish-brown. Propyl isobutyl quinol, 
OPr°C,H,OC,H,, forms a colourless oil, which becomes brown when 
kept; it boils at 244—245° (uncorr.). 

These compounds are prepared as already described (Joc. cit.) at a 
temperature not above 150°; the yield is then 40—50 per cent. of the 
theoretical. They all dissolve readily in benzene, light petroleum, 
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chloroform, &c., and have an agreeable, aromatic odour. They reduce 
ammoniacal silver solution at the ordinary temperature. 
N. H. M. 


Oxidation of Phthalic Alcohol. By E. Hsetr (Ber., 19, 411— 
412).—By the oxidation of phthalic alcohol with chromic mixture, a 
thick, viscid oil is obtained containing phthalaldehyde, phthalide, and 
unaltered phthalic alcohol. All attempts to isolate phthalaldehyde 
from this mixture were fruitless. The aldehyde is sparingly soluble 
in water, volatilises with difficulty in steam, and reduces ammo- 
niacal silver solutions ; under certain conditions, it is readily converted 
into its isomeride, phthalide. The preparation of the aldehyde was 
attempted by several other methods, but in all cases without success. 


A. J. G. 


Reaction of Primary and Secondary Amines. By P. v. 
RomboreH (Rec. Trav. Chim., 4, 189—195).—Di- and tri-nitro-halogen- 
derivatives of benzene react with primary and secondary amines to 
form crystalline products derived from the benzene-compound by the 
replacement of the halogen by the residue of the amine. The com- 
pounds thus obtained yield nitramines when treated with fuming 
nitric acid. 

Thus, with dinitrobromobenzene, propylamine forms dinitrophenyl- 
propylamine, CsH;(NO,.)2*NHPr, crystallising in yellow needles which 
melt at 95°; with trinitrochlorobenzene, (NO,: NO, : NO,:Cl = 
1:2:4:6), a trinitrophenylpropylamine, CsH,(NO.);;NHPr, in yellow 
needles, melting at 59°. Both these substances on treatment with 
fuming nitric acid form trinitrophenylpropylnitramine, 


C,H,(NO,);NPr-NO;, 


crystallising in yellow plates which melt at 97°. Such reactions are 
characteristic of the primary and secondary amines, and in the 
following table the melting points of such crystalline derivatives are 
given :— 
Dinitrophenyl- Trinitrophenyl- 
Amines. derivatives. derivatives. Nitramines. 
Methylamine .. 178° 111—112° 127° 
Dimethylamine. 87 138 } 


Ethylamine.... 113 84 96 

Diethylamine. . . 164 } 

Allylamine 80 ? 

Isobutylamime. . 95 110 
V. H. V. 


Action of Paratoluidine on Resorcinol and Quinol. By A. 
Hatscuek and A. Zeca (J. pr. Chem. [2], 33, 209—241).—Meta- 
hydroxyphenylparatolylamine, OH*C;HyNH-C;H;, is obtained by heat- 
ing resorcinol with paratoluidine and anhydrous calcium chloride, in 
the proportions 1:2: 2, for eight hours at 200°. The oily product so 
obtained solidifies after some time to a crystalline mass, and is dis- 
tilled. The fraction boiling at 330—370° is decolorised by distilling 
in superheated steam or by repeated distillation in hydrogen. It crys- 
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tallises from benzene and light petroleum (mixed) in small, lustrous 
needles melting at 91° and boils at 350°. It is readily soluble in 
alcohol, ether, and benzene, &c.; sparingly soluble in light petroleum 
and boiling water. The sodium salt forms groups of long, white 
needles which soon decompose when exposed to air. The hydro- 
chloride, C,3H,;NO,HCI, is very unstable ; it is completely decomposed 
by water. 

"Meuhocts hydroxyphenylparatolylamine, OH-C,H¢N(C,H;)-CHO, is 
obtained by warming the base with an excess of formic acid in a 
reflux apparatus for two hours; it dissolves readily in ether, acetone, 
&c., and melts at 146°. The dibenzoyl-derivatwe, BxO-C,H,NBz:C,H,, 
is formed when the base is heated with benzoyl chloride for tol 
hour at 120—130°. It melts at about 105°. When dissolved in 
fuming nitric acid, and the solution after 12 hours poured into water, 
dibenzoyldinitrometahydroxyphenylparatolylamme, C.;H,(NO,.).0;, is 
formed. This crystallises from alcohol in slender, yellow needles and 
melts at 110°. 

Nitrosometahydroxyphenylparatolylamine, OH-C;HyN(NO):-C,H;, is 
prepared by treating an alcoholic solution of the hydroxy-base with 
the theoretical amount of sodium nitrite dissolved in a little water, 
and then adding hydrochloric acid. The intense reddish-brown 
solution thus obtained gradually deposits thick, black prisms, which 
crystallise from dilute alcohol in long, yellow needles melting at 105°, 
and are readily soluble in hot alcohol, ether, benzene, &c. Hthyl ethozy- 
phenylparatolylamine, OEt-C,HyNEt-C,H;, is obtained by the action 
of ethyl iodide and potash on the hydroxy-base; it is an orange- 
coloured liquid, which gradually becomes dark-coloured. 

When metahydroxyphenylparatolylamine is distilled with zinc- 
dust, it yields phenylparatolylamine. 

Diparatolylmetaphenylenediamine, C§H,(NH-C,H,;)2, is formed in the 
preparation of hydroxyphenylparatolylamine, but is best obtained by 
heating 1 part of resorcinol with 4 parts of paratoluidine and 2 parts 
of a mixture of calcium and zinc chlorides (1 : 5) for 20 to 24 hours at 
240°. It forms groups of white, lustrous needles, melts at 137°, and is 
readily soluble in hot alcohol, ether, benzene, and glacial acetic acid. 
It distils with decomposition at a high temperature. The hydrochloride 
forms a white, crystalline powder and is readily decomposed by water. 
The diacetyl-derivative, CsH,(NAc’C,;H;,),, forms small lustrous grains, 
readily soluble in warm benzene and alcohol; it melts at 176°. The 
dibenzoyl-compound, C,H,(NBz-C;H,)2, crystallises from alcohol in 
pale yellow, short needles melting at 152°; it dissolves readily in 
benzene, sparingly in ether. 

Dinitrosodiparatolylmetaphenylenediamine, CsH,[N(NO)C;H;], is 
obtained by adding powdered sodium nitrite to a solution of the diamine 
in benzene in presence of glacial acetic acid and shaking well. It 
crystallises from a mixture of benzene and alcohol in slender, yellow 
needles which decompose when heated to 150°. It is readily soluble 
in warm alcohol and benzene. 

Dimethyldiparatoly!metaphenylenediamine, C,H,(NMe:C;H,):, is ob- 
tained by heating the diamine (1 mol.) with methyl iodide and 
potash (each 2 mols.) at 150°. It forms a reddish-brown oil 
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boiling at 400°; when exposed to air, it becomes dark and acquires 
a green fluorescence. It has the odour of geranium. 

Parahydroxyphenylparatolylamine, OH-C,HyNH-C,H;, is formed 
when quinol is heated with twice its weight of paratoluidine and 
calcium chloride for eight hours at 260°. The solid product is then 
warmed and the portion thus liquefied poured from the solid calcium 
chloride; it is then distilled, and the fraction boiling at 330—370° 
redistilled in a current of hydrogen. It crystallises in white plates 
melting at 122°; is readily soluble in benzene, alcohol, and hot glacial 
acetic acid, and boils at 350—360°. It yields readily soluble unstable 
compounds with alkalis. The hydrochloride forms white flakes which 
are completely decomposed by water. The diacetyl-derivative, 
OAc*C,Hy-N AcC;H, forms large, transparent plates readily soluble in 
warm alcohol ; it melts at 101°. The dibenzoyl-compound, 


OBz-C,H,-N BzC,H,, 


erystallises in small, short, colourless prisms melting at 169°, and 
readily soluble in boiling alcohol and warm benzene. Niétrosopara- 
hydroxyphenylparatolylamine, OH-C,H,N(NO)C;H,, melts with decom- 
position at 130° ; it could not be obtained in the pure state. 

Ethylparethoxyphenylparatolylamine, OEt-C,HyNEtC,H;, is pre- 
pared in @ manner similar to the ethylmetethoxy-compound, and is 
purified by distilling in hydrogen. It forms bright yellowish-brown 
globular aggregates, readily soluble in alcohol, ether, and benzene; it 
boils at 340°. The methyl-derivative boils at 330° ; it does not solidify 
completely. 

When parahydroxyphenylparatolylamine is distilled with zinc-dust 
it yields phenylparatolylamine. 

Diparatolylparaphenylenediamine, C§H,(NH-C;H;):, is prepared simi- 
larly to diparatolylmetaphenylenediamine, and forms very lustrous 
plates melting at 182°. It is sparingly soluble in boiling alcohol, 
rather more so in boiling benzene and glacial acetie avid. It dissolves 
in sulphuric acid, forming @ colourless solution, but a trace of nitric 
acid or of a nitrite causes a splendid deep blue coloration, very 
characteristic of the para-compound. The hydrochloride forms a white 
crystalline unstable compound. The diacetyl-derwwative, 

C.H,(NAc’C,H,;)., 
crystallises in yellowish rhombohedra melting at 172—173°, readily 
soluble in boiling glacial acetic acid, alcohol, and benzene. The 
dibenzoyl-derivative, CsH,(NBzC;H;),, forms small, slightly brown 
scales which melt at 222°; it dissolves readily in hot alcohol and 
benzene. The dinitroso-derivative, CsH,[N(NO)C;H;]., crystallises in 
lemon-coloured plates, soluble in alcohol and benzene ; it melts at 152°. 
Dimethyldiparatolylparaphenylenediamine, C;H,(NMeC;H;),, is pre- 
pared in a manner similar to its isomeride obtained from diparatoly]- 
metaphenylenediamine, and forms colourless needles melting at 153°. 

Aniline and orthotoluidine react with parahydroxyphenylparatolyl- 
amine in presence of zinc or calcium chloride, with formation, on 
the one hand, of diphenyl- and diparatolyl-paraphenylenediamine, 


and on the other, of dipara- and diortho-tolylparaphenylenediamine. 
N. H. M. 
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Condensation of Chloral Hydrate with Tertiary Amines. 
By P. Borssneck (Ber., 19, 365—369).—The former observations on 
the production of dimethamidobenzaldehyde (Abstr., 1885, 976) by 
heating dimethylaniline with chloral hydrate in presence of zinc 
chloride are confirmed. This substance when treated with a further 
quantity of dimethylaniline in presence of zinc chloride, or preferably 
by passing in dry hydrogen chloride, at a temperature of 170°, yields 
hexamethy]paraleucaniline. 

Diethylaniline when treated with chloral hydrate and zinc chloride 
at a temperature of 100°, yields a substance of the composition 
C.H(C,HyNEt,);. This is a white solid mass melting at 158°, and 
yielding a bluish-green dye when oxidised. If the reaction is effected 
at a temperature of 40°, diethamidohydroxyphenyltrichlorethane hydro- 
chloride, NEt,"-Cs;HyCH(OH)-CCl;,HCI, is produced, which crystallises 
in cubes and is decomposed by alkalis to form paradiethamidobenz- 
aldehyde, N Et,*C;H,CHO, which crystallises in needles melting at 41°, 
and is soluble in the ordinary menstrua. Vv. &. Y. 


Compounds of Perchloromethylmercaptan with Aromatic 
Amines. By B. Raruke (Ber.,19, 395—396).—In an examination of 
the properties of perchloromethylmercaptan, the author has shown 
that it reacts with aniline thus: CCl],SCl + NH,Ph : CCl,-"S‘-NHPh 
+ HCl; on adding alcoholic potash or ammonia to a concentrated 
ethereal solution of the product, prismatic crystals separate to which 
the formula CHC],,"SOPh was formerly ascribed. It is now found that 
this compound contains nitrogen, and the analytical results given point 
to a composition C;H;NSCl;. The compound assumes a red colour 
at 136°, and melts at 140°; when quickly heated, it evolves red fumes, 
probably of azobenzene, with slight explosion. To it is ascribed the 
constitution scCChy, or more probabl so CClrNPh. s 
n NPh~’ P ¥ °SNPhCCh 7” 

Paratoluidine forms a similar compound crystallising in white 
needles which melt at 138°; it is far more stable than the aniline- 
derivative. The compound from orthotoluidine is crystalline, and 


melts about 134° with incipient carbonisation, and evolution of 
gas. V. H. V. 


Azocumene. By V. Posprexnorr (J. Russ. Chem. Soc., 1886, 
49—55).—Isopropylbenzene was obtained by the action of isopropyl 
bromide on benzene in the presence of aluminium bromide 
(Gustavson, Abstr., 1878, 972). This synthetical cumene, boiling at 
151—153°, was converted into nitrocwmene, a slightly yellowish 
liquid, rapidly becoming yellow under the influence of air and light; 
at 165—170°, it grows more and more viscous, its colour darkens, and 
ut higher temperatures it apparently decomposes entirely. In a 
mixture of solid carbonic anhydride and ether, it solidifies to a wax- 
like mass, which melts at — 35°. This nitrocumene was reduced in 
alcoholic solution with sodium amalgam, and on pouring the product 
of the reaction into water, a dark-red almost brown mass is obtained, 
consisting of solid azocumene and a certain quantity of a red oil, not 
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yet investigated; the quantity of this oil is diminished by using dilate 
solutions of nitrocumene. 

Azocumene, after repeated recrystallisation from alcohol, is obtained in 
the form of thin leaflets of light yellow colour, melting at 107°5°, easily 
soluble in ether, benzene, and hot alcohol, sparingly in cold alcohol. 
100 parts of alcohol (sp. gr. 0°796 at 17°) at 19° dissolve 1°7486 parts, and 
at 19°2°, 2°0456 parts of azocumene ; 100 parts of ether at 16°4° dissolve 
28'9932, and at 15°2°, 19°6612 parts of azocumene. Azocumene, like 
azobenzene and unsymmetrical azotoluene, absorbs benzene vapour, 
forming a red liquid which, on exposure to air, gives off benzene and 
leaves an amorphous mass of the azo-compound. 

By reducing nitrocumene in alcoholic alkaline solution with excess 
of zinc-dust, hydrazocwmene is formed ; this compound, when subjected 
to crystallisation from alcohol or benzene, was entirely oxidised to 


azocumene. A. T. 


Diazo-compounds. By P. Grisss (Ber., 19, 313—320).—When 
triazobenzene, N;Ph (diazobenzenimide azophenylenediamine), is 
heated with strong hydrochloric acid, it is completely converted into a 
mixture of ortho- and para-chloraniline, and when heated with 
moderately concentrated sulphuric acid (1:1) it yields paramido- 
henol. 

‘ Triazobenzoic acid, N,-C;,HyCOOH (metadiazobenzoic acid imide), 
when boiled with hydrochloric acid yields parachlorometamidobenzoic 
acid and a new isomeride thereof. This acid [COOH : Cl: NH, = 
1:2: 3] crystallises in white tables or small prisms, melts at 185°, is 
readily soluble in alcohol and ether, and has strongly marked acid 
properties. 

In a previous paper (Abstr., 1884, 1148), the author has stated that 
diamido-compounds in which the amido-groups are in the meta- 
position relatively to one another, are not converted into diazo- 
compounds by the action of nitrous acid, but into substances of the 
triamidoazobenzene type. He now finds, however, that diazo-com- 
pounds are formed if a very large excess of nitrous acid is used in 
presence of much free hydrochloric acid. 

Metabidiazobenzene Compounds.—The chloride could not be obtained 
in the solid form owing to its instability; the platinochloride, 
CsH,(N.Cl).,PtCl, crystallises in very small, roundish, yellow plates, 
nearly insoluble in cold water and alcohol, but decomposed with 
evolution of nitrogen when heated with these liquids. The dry salt 
explodes violently when heated. The awrochloride, 


C.H,(N,Cl ),2AuCl,, 


is obtained as an explosive precipitate consisting of microscopic, yellow 
needles. These salts resemble those of other diazo-compounds in their 
reactions: thus they yield metadichlorobenzene when heated with soda. 
When the platinochloride is treated with an aqueous solution of 
phenylenediamine hydrochloride, a blackish-brown, scarcely crystalline 
substance, probably of the formula C,H,(N.°C,HyNH:,),, is obtained, 
whilst with A-naphtholdisulphonic acid it yields a readily soluble 
yellowish-red dye of the formula C.H,[ N2°C,.H,(SO,H)."OH };. 
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Similar bidiazo-compounds have been prepared from other meta- 
compounds, such as metadiamidotoluene, and metadiamidonitrophenol, 
of which only the platinochloride of the last-named substance, 


[ <P >0.H,(NO,)-N,C1],,PECh, 


is described ; it crystallises in well-formed, six-sided, yellow tables or 
prisms. 

Paraphenylenediamine is completely converted into the bidiazo- 
compound if diazotised under the conditions above-mentioned. The 
platinochloride, C,H,(N,Cl).,PtCl, is obtained as a yellow, crystalline, 
explosive precipitate. A. J. G. 


Preparation of Methyl-violet. By B. Raruxe (Ber., 19, 397— 
400).—In this paper, the patented process for the preparation of 
methyl-violet from dimethylaniline and perchloromethylmercaptan is 
more minutely examined. On boiling the crude product with water, 
tarry masses separate which can be redissolved in: acid ; the liquid on 
evaporation or addition ef a solution of salt yields crystals of 
hexamethylparaleucaniline. In the mother-liquor from this substance, 
as also in the tar, the subsidiary products dimethylaniline sulphide and 
leuco-violet are present. The author explains the reactions which lead 
to the formation of these substances as follows: the perchloromethyl- 
mercaptan is decomposed into: earbon tetrachloride and sulphur, of 
which the former reacts with dimethylaniline to. form methyl-violet 
thus: CCl, + 3NMe,Ph = 3HCl + C(C,HyNMe,),Cl, whilst the latter 
yields dimethylaniline sulphide, S + 2NMe,°C,H; = S(C,H,N Me), 
+ H;, the hydrogen serving to reduce the methyl-violet in part to the 
leuco-derivative. V. H. V. 


Reduction Products of Aromatic Aldehydes. By F. Tiemany 
( Ber., 19, 354—359).—When benzaldehyde is heated with zinc-dust 
and acetic acid:for twelve hours in a reflux apparatus, benzyl acetate is 
formed. With parahydroxybenzaldehyde, the reaction proceeds 
rather differently, dipara-acetoxyisohydrobenzoin,. 


4 1 lL 4 
OAc-C,H,-CH(OH)-CH(OH)-C,H,-OAc, 


being formed ;. this crystallises in small white needles, melts at 192°, 
cannot be distilled unchanged, is sparingly soluble in water, readily in 
alcohol, ether, benzene,. and chloroform,.and is insoluble in alkalis in 
the cold. Diparahydroxyisohydrobenzoin,. 


OH-C,H,-CH(OH)-CH(OH)-C,H,-OH, 


is obtained from the acetoxy-compound by heating it with aqueous 
potash and alcohol. It melts at 197—198°, and is identical with the 
substance obtained by Herzfeld as one of the products of the action of 
sodium amalgam on parahydroxybenzaldehyde, and erroneously 
considered by him to be parahydroxybenzy] alcohol (Abstr., 1878, 65). 

When salicylaldehyde is treated in similar manner, a substance of 
the formula C,H,» O., is obtained; it crystallises in slender, white 
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needles, melts at 82°, boils without decomposition at 215—220° under 
30—40 mm. pressure, and is sparingly soluble in water, readily in 
alcohol, ether, chloroform, and light petroleum. It must be regarded 
as the inner anhydride of diorthohydroxyhydrobenzoin. 

Parahydroxybenzyl alcohol seems to be formed by the action of 
sodium on an alcoholic solution of parahydroxybenzaldehyde; it is 
being examined. A. J 


Terephthaldehyde. By W. Léw (Annalen, 231, 361—384).— 
Terephthaldehyde and the products of its oxidation and nitration 
have been previously deseribed by the author (Abstr., 1885, 799). 
A concentrated solution of sodium hydroxide decomposes terephth- 
aldehyde, forming paraxylylene alcohol, and parahydroxybenzoic and 
terephthalic acids. On the addition of ammonia to an alcoholic 
solution of terephthaldehyde, the hydrobenzamide is deposited as a 
white precipitate, insoluble in aleohol and ether. It is decomposed 
by boiling with water or dilute acids into ammonia and terephth- 
aldehyde. 

Paraldehydocinnamic acid, COH-C,H,-C,H,-COOH, is formed by the 
action of sodium acetate and acetic anhydride on terephthaldehyde at 
160°. It crystallises in prisms, soluble in hot acetic acid. It melts 
at 247°, and sublimes in large plates. The acid reduces silver salts 
with difficulty, but its ethylic salt easily reduces them. The 
dibromide, CyH,O;Br,, is soluble in ether, alcohol, and chloroform. 
lt melts at 176° with decomposition. 

Nitroaldehydecinnamic acid is freely soluble in hot water, acetone, 
and acetic acid. It is deposited from these solvents in prisms, melt- 
ing at 194°. The ethylic salt crystallises in prisms, and melts at 80°. 

Paraphenylenediacrylie acid, CsH,(€H: CH-COOH),, is obtained by 
the action of sodium acetate and acetic anhydride on ethyl aldehydo- 
cinnamate. It is insoluble in the usual solvents, and does not melt at 
310°. It forms a crystalline tetrabromide. 

In the presence of sodium hydroxide, terephthaldehyde forms a 
condensation product with acetone, namely, paraphenylenediacryl methyl 
ketone, C§H,(CH : CH-COMe),. Paraphenylene dilactic: methyl ketone 
is probably formed as an intermediate product. 

Leucomalachite green aldehyde, C4HN.0, is formed by heating an 
alcoholic solution of dimethylaniline and terephthaldehyde with zinc 
chloride for 10 hours. It melts at 143°, and yields a phenylhydrazine 
compound, which melts at 225°. W. C. W. 


Aromatic Ketones. By K. Exss (J. pr. Chem. [2], 33, 180— 
188).—The following is a general method for the preparation of 
homologues of benzophenone :—A mixture of equivalent amounts of 
hydrocarbon and acid chloride is dissolved in carbon bisulphide, and 
the solution gradually run into a large reflux apparatus containing an 
equal volume of carbon bisalphide, and a weight of aluminium chlo- 
ride equal to that of the acid chloride. The whole is warmed on a 
water-bath until the evolution of hydrogen chloride almost ceases ; 
when cold it is gradually treated with water. It is then steam-dis- 
tilled, the residue treated with very dilute hydrochloric acid, and 
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again steam-distilled. This is repeated, using very dilute solution of 
caustic soda. The ketone is then fractionally distilled. The yield of 
pure ketone is 50—80 per cent. of the theoretical amount. All 
substances and vessels employed must be free from moisture. The 
method works very well in the case of benzene and its homologues, but 
not so well with complex aromatic hydrocarbons. Those substitution 
products of hydrocarbons which contain halogens in the nuclens 
react with difficulty, and nitro-compounds do not react at all. 

To reduce the ketones to secondary alcohols, 1 part of the ketone 
dissolved in 10—20 parts of alcohol is treated with 5—10 parts of 
zinc-dust and some c.c. of very concentrated potash solution, and the 
whole kept for some days in a warm place. The clear solution is 
then poured from the zinc-dust, treated with water, and the carbinol 
thus precipitated distilled or recrystallised. In the case of carbinols 
soluble in water, the alcoholic solution is treated with carbonic 
anhydride to precipitate the zinc and potassium as carbonates, and 
filtered ; the carbinol is then purified by crystallisation or is distilled. 

The author is investigating the action of heat or dehydrating 
agents on homologues of benzophenone, containing methyl in the 
ortho-position to the carboxyl-group, with a view to obtaining homo- 
logous anthracenes. N. H. M. 


Aromatic Methyl Ketones and their Oxidation to «-Ketonic 
Acids. By A. Craus (Ber., 19, 230—235).—The author has pre- 
viously shown (Abstr., 1885, 1136) that methyl paraxylyl ketone 
may be oxidised to the corresponding a-ketonic acid, paraxylyl- 
glyoxylic acid, C,H;Me,,CO-COOH. He has now, in conjunction 
with his pupils, examined the effect of oxidation on other aromatic 
methyl ketones (see following abstracts). 

From the results obtained he concludes: 1. That the acetyl and 
probably other acid nuclei when entering a conjugated hydrocarbon 
take, if possible, primarily the para-position to one side-group, and, 
secondly, the ortho-position to the smallest side-group. 2. Only 
those aromatic methyl ketones can be oxidised to a-ketonic acids 
which contain a side-group in the ortho-position to the ketone-group. 

L. T 


Oxidation of Acetophenone. By W. Srrommencer (Ber., 19, 
230).—All attempts to obtain an a-ketonic acid by the oxidation 
of acetophenone were unsuccessful, benzoic acid being invariably 
formed. 


Paratolyl Methyl Ketone. By A. Cravs and Riepet (Ber., 19, 
234).—On acetylising toluene, paratolyl methyl ketone is obtained, 
together with small quantities of a compound of high boiling point, 
probably a condensation-product. The ketone is a colourless liquid, 
boiling at 220°, soluble in alcohol, ether, and benzene, almost in- 
soluble in water. When oxidised with permanganate in the cold, 
it is at once converted into terephthalic acid; no a-ketonic acid 
could be obtained. Hydrochloric and sulphuric acids and phosphoric 
anhydride all cause condensation to crystalline products. = 

L. T. T. 
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Metaxylyl Methyl Ketone. By A. Ciaus and Gartner (Ber., 19, 
230—232). Methyl metaxylyl ketone is prepared in a way similar to 
that described (Abstr., 1885, 1136) for the preparation of the para- 
compound. It is a colourless oil, boiling at 227—228°, and having a 
pleasant odour resembling peppermint. When oxidised with pctas- 
sium permaganate in the cold, it yields dimethylphenyl-glyorylic acid, 
C;H,;Me.,CO-COOH [CO : Me: Me = 1:2: 4] a crystalline acid, 
which melts at 85° to a colourless oily liquid, insoluble in water, 
readily soluble in alcohol, ether, benzene, &c. At about 200° this 
acid decomposes into carbonic anhydride and xylylaldehyde. Its salts 
undergo the same decomposition when boiled with bases. When 
boiled with dilute nitric acid, carbonic anhydride is evolved and 
dimethylbenzoic acid (m. p. 126°) is formed. No condensation-deriva- 
tives of the ketone could be obtained, resinous products being alone 
formed in all attempts. Lb. T. TF. 


Metaparadimethylphenyl Methyl Ketone. By A. Craus and 
Ciaussen (Ber., 19, 232).—Dimethylpheny! methyl ketone, 


C,H;,;Me,-COMe [Ac : Me : Me — 1 : 3 : 4), 


is a colourless, oily liquid, boiling at 243° (uncorr.). No a-ketonic 
acid could be obtained from this ketone; even a limited quantity of 
dilate cold permanganate solution oxidised it at once to dimethyl- 
benzoic acid (m. p. 163°). On the other hand, by the action of 
hydrochloric acid, a crystalline condensation product of the formula 
C»oH2.O0, melting at 113—114° (uncorr.), is easily formed. Phos- 
phoric anhydride produces a second condensation product, which 
melts at 165°, and is now being investigated. > ? 


Methylpropylphenyl Methyl Ketone. By A. Cravs and Cropp 
(Ber., 19, 232—234).—Orthomethylmetapropylphenyl methyl ketone, 
CsH;MePr-COMe [Ac : Me: Pr=1: 2: 4], is prepared by acting on 
cymene with acetic chloride and aluminium chloride. It is an oil 
boiling at 245—250°. When oxidised in the cold with permanganate, 
it yields the corresponding a-ketonic acid, which forms a thick oil, 
gradually solidifying if kept in a desiccator. When oxidised with 
dilute nitric acid, it is partly oxidised to cymylcarborylic ( parapropyl- 
orthomethylbenzoic) acid, but principally to the same methyliso- 
phthalic acid, C;H,;Me(COOH), [Me : COOH : COOH =1: 2: 4], 
(Abstr., 1885, 1136), as was obtained by the oxidation of methyl 
paraxylyl ketone. The latter acid is sparingly soluble in water, and 
is still solid at 330°. On continued heating, partial decomposition sets 
in, and part of the acid sublimes. i SF. Ze 


Diparaxylyl Ketone. By K. Exss and G. Opera (Ber., 19, 
408—410).—Diparaxylyl ketone, CO(C,H;Me2)2, is formed from 
paraxylene and carbonyl chloride in presence of aluminium chloride ; 
it is a pale-golden viscid liquid, boiling at 325—327°, soluble in 
alcohol, ether, and benzene. On reduction with zinc-dust and 
alcoholic potash, it yields diparazylyl carbinol, CH(C,H;Me,),OH, 
which crystallises in colourless needles, melts at 132°, and is insoluble 
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in water, soluble in alcohol. The ketone yields on condensation 
2:1': 4’ trimethylanthracene. V. H. V. 


Intermolecular Changes in the Propyl-group. By 0. 
Woman (Ber., 19, 273—280).—It has been shown (p. 465), that in the 
nitration of cumenylacrylic acid, orthonitroparapropylcinnamic acid, 
NO,-C,H;Pr*C,H,COOH, is formed, the isopropyl-group of cumeny)- 
acrylic acid being in part transformed into the normal propyl-group. 
This shows that the acrylic acid-group, CH : CH-COOH, resembles 
the methyl-group (comp. p.453) in exerting an influence on a propyl- 
group standing relatively in the para-position to it, such as tends to 
the formation of normal propyl. 

Orthonitroparapropyleinnamic acid crystallises im globular aggregates 
of small needles, melts at 122—123°, and is readily soluble in alcohol 
and hot benzene. The results obtained on oxidation, detailed below, 
show that the author’s first assumption that this substance was a 
cumenylnitroacrylic acid, was incorrect. 

When oxidised with potassium permanganate in strongly alkaline 
solution, it yields an acid melting at about 153°, and orthonitropara- 
hydroxypropylbenzvic acid, whilst with permanganate in weak alkaline 
solution or chromic acid in acetic acid solution, it yields the acid 
melting at 153°, and orthonitrocumic acid. When orthonitroparapro- 
pylbenzoic acid, NO,C,H,Pr~COOH, the acid melting about 153°, 
mentioned above, is purified by recrystallisation it forms nearly 
colourless, rhombic tables, and when quite pure melts at 156— 
157°5°. 

Orthamidoparapropylcinnamie acid, NH,°C,H;P:“C,H,.COOH, is 
prepared by reducing the corresponding nitro-acid with ferrous 
sulphate and ammonia; it crystallises in lustrous, yellow needles, melts 
at 154—155°, is readily soluble in hot alcohol, and gives salts with 
strong acids. By long-continued boiling with dilute hydrochloric 
acid, it is converted into a substance crystallising in long, slender, 
white needles, and melting at 161—162°; this is most probably 
normal propylcarbostyril, but the quantity obtained was too small for 
further investigation. 

The paper concludes with a discussion of the nature of the 
rearrangement of the atoms by which the change from iso to normal 
propyl is effected. A. J. G. 


Ortho-derivatives of Cumenylacrylic Acid, and Quinoline- 
derivatives obtained therefrom. By O. Wipman (Ber., 19, 255— 
268).—The author has repeated and confirmed many of the observa- 
tions of Einhorn and Hess (Abstr., 1884, 1351) on the derivatives of 
this acid. Diacetyl-hydrocuminoin (Roab, this Journal, 1877, ii, 84) 
is always formed as a bye-product in the preparation of cumenyl- 
acrylic acid by heating cumenaldehyde with sodium acetate and acetic 
anhydride. Cumenylacrylic acid dibromide, 


C.H,Pr*-CHBr-CHBr-COOH, 


prepared by the action of bromine vapour on the acid, forms small, 
white balls, melts at 190°, and is sparingly soluble in boiling benzene 
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By the nitration of cumenylacrylic acid, in addition to paranitro- 
cinnamic acid and orthonitrocumenylacrylic acid, the author has 
observed the formation of an acid which he first described as 
cumenylnitroacrylic acid (Abstr., 1885, 56), but has since found to be 
orthonitroparapropylcinnamic acid (see p. 464). 

Orthonitrocumenylacrylic acid dibromide, 


NO,C,H;Pr*-CHBr-CHBr-COOH, 


crystallises in colourless, rhomboidal tables or monoclinic pyramids, 
melts at 171° with decomposition, and is sparingly soluble in cold, 
but very readily soluble in hot benzene. The sodium salt crystallises 
in lustrous, white needles. When the acid is dissolved in excess of 
alkali, the solution allowed to remain for 24 hours and then acidified, 
an oil separates, which can only be solidified with great difficulty, and 
on analysis gives numbers agreeing with the formula C,,.H),.BrNOQ,; as 
the melting point is not constant (70—75°), this is probably a mixture 
of the isomerie a- and B-monobromo-acids. All attempts to prepare an 
orthonitrocumenylpropiolic acid were unsuccessful. When the di- 
bromide is dissolved in dilute alkali, the solution heated to boiling and 
grape-sugar added, the diisopropylindigo of Einhorn and Hess (loc. 
cit.) is formed. 

Orthamidocumenylacrylie acid, NH;C,H;Pr*C,H,-COOH, is pre- 
pared by the action of ammoniacal ferrous sulphate on the nitro-acid. 
It crystallises in long, flat, lustrous, yellow prisms, melts at 165° with 
decomposition, and forms salts with strong acids. The hydrochloride, 
C»Hi;-NC1O, + 3H,0, forms long, slender, colourless needles. The 
acetyl compound, NHAc*C,,H,COOH, crystallises in interlaced, 
slender needles, and melts at 220° with decomposition. 

Hydroxyisopropylquinoline (cwmostyril), 


C.NH;Pr*-OH [Pr* : OH = 2: 2’], 


is prepared by dissolving the above hydrochloride in water containing 
a few drops of hydrochloric acid, and gently boiling for 4 to 5 hours. 
It crystallises in long, slender, colourless needles, melts at 168—169°, 
is readily soluble in hot alcohol, sparingly in hot water, insoluble in 
boiling hydrochloric acid, but dissolves on gently warming with an 
alkali. Ether extracts the free base from the alkaline solution. 
a-Chloroisopropylquinoline, CN H,Pr®Cl [ Pr® : Cl = 2 : 2’], is obtained 
by heating the hydroxy-compound with phosphoric chloride and oxy- 
chloride at 130—140°. It is a yellow oil heavier than water, of smoke- 
like odour, and can be distilled with steam, although with difficulty ; it 
shows great indifference towards most reagents. It is nearly insoluble 
in water, readily soluble in ether, alcohol, and benzene. It has feeble 
basic properties. The platinochloride, (Cy.H,,CIN),,H,PtCk, crystal- 
lises in well-formed monoclinic prisms, and melts at 138°. 
Isopropylquinoline, CNNH,Pr* | Pr? = 2], is obtained by heating the 
chloro-compound with excess of an acetic acid solution of hydriodic 
acid. It isa colourless oil, heavier than water, and of odour some- 
what recalling that of quinoline. It volatilises readily with steam. 


The platinochloride, (C,,H\:N)2,H:PtCl, + 2H,0, crystallises in yellow 
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needles or microscopic prisms, and melts at 219—230°. The picrate 
crystallises in slender, yellow needles, and melts at 205—206°. The 
chromate forms large, well-formed, deep red prisms, and melts at about 
92°. The methiodide crystallises in slender, yellow needles, and melts 
at 200°. 

Orthhydroxyeumenylacrylic acid, OH-C,H;Pr*-C,H,COOH, is pre- 
pared by the diazo-reaction from the corresponding amido-acid ; it 
erystallises in colourless, oblique tables, melts at 176°, and is very 
readily soluble in alcohol. A. J. G. 


Oxidation-product of Orthonitrocumenylacrylic Acid. By 
O. Wipman (Ber., 19, 269—273).—Orthonitrocumic acid, 


NO,C,H;Pr*-COOH [COOH : NO, : Pr = 1: 2: 4], 


is obtained by oxidising orthonitrocumenylacrylic acid with twice the 
calculated quantity of a solution of chromic acid in glacial acetic 
acid. It crystallises in colourless, lustrous, slightly oblique tables, 
or in monoclinic (?) prisms, melts at 99°, and is sparingly soluble in 
light petroleum, readily soluble in alcohol, ether, and benzene. 
Potassium permanganate in the cold can also be used as the oxidising 
agent, but the solution must be only feebly alkaline, otherwise ortho- 
nitrohydroxypropylbenzoic acid is formed. 

Orthamidocumic acid, NH,C,HsPr*-COOH, prepared by reducing 
the nitro-acid in ammoniacal solution with ferrous sulphate, crystal- 
lises in quadratic plates or long tables, and melts at 114—115°. When 
diazotised and boiled with water, it yields an orthohydroxycumic acid 
(m. p. 93—94°), undoubtedly identical with that obtained by Jacobsen 
by fusing carvacrol with potash, and in all probability also with that 
obtained by the same author by fusing sodium isocymenesulphonate 
with potash. 

Orthonitroparuhydroxypropylbenzoic acid, 


NO,-C;H,(CMe;-OH)-COOH, 


is prepared by dissolving orthonitrocumenylacrylic acid (1 part) in 
aqueous soda of sp. gr. 1°25 (2U parts), and gradually adding concen- 
trated aqueous potassium permanganate, the mixture being constantly 
agitated. It crystallises in long tables, melts at 168°, and is mode- 
rately soluble in boiling water, readily soluble in ether. When reduced 
with ferrous sulphate in ammoniacal solution, it is converted into the 
amido-acid, NH.*C,;H;(CMe.,OH)-COOH; this crystallises in colour- 
less prisms, and melts at 158°. The ethereal solution shows a strong 
blue fluorescence. The acetamido-acid, NHAc*C,H;(CMe,-OH)-COOH, 
erystallises in slightly oblique rhombic prisms and melts at 174°. 
Orthamidopropenylbenzoic acid, NH,C,H;(CMe : CH,)COOH = 
[2: 4:1], is obtained by heating orthamidoparahydroxypropylbenzoic 
acid with dilute hydrochloric acid, and evaporating to dryness several 
times with fresh quantities of dilute acid. It crystallises in golden- 


yellow plates, and melts at 165°. The acetyl-derivative melts at 122°. 
A. J. G. 
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Metanitrocumenylacrylic Acid and its Derivatives. By O. 
Wipman (Ber., 19, 413—415).—Metanitrocumenylacrylic acid, 


NO.-C,H;Pr*-C,H,,COOH [C,H,-COOH : NO,: Pr= 1:3: 4], 


is prepared by heating metanitrocumenaldehyde with acetic anhydride 
and sodium acetate for four hours at 170—175°. It crystallises in 
long, transparent, acute-angled tables, melts at 141°, is very readily 
soluble in alcohol and ether, and readily soluble in hot benzene. The 
ethyl salt crystallises in colourless, transparent, lustrous, rhombic 
tables, and melts at 58—59°. The potassium salt, the sodium salt 
with 3 mols. H,O, the barium salt with 11 mols. H,O, and the calcium 
salt with 3 mols. H,O, are described. 

Metamidocumenylacrylic acid, NH,°C,H,,,COOH, prepared by re- 
ducing the nitro-acid with ferrous sulphate in ammoniacal solution, 
crystallises in colourless, transparent, lustrous, six-sided tables, melts 
at 165°, is sparingly soluble in benzene and ether, and moderately 
soluble in hot alcohol ; a solution in sulphuric acid becomes magenta- 
coloured when heated. The potassium, barium, and ammonium salts 
are described. The hydrochloride, Cy.H,;sNO,,HCl, crystallises in 
colourless, flat needles; the platinochloride, (C,,.H:;NO,),,H,PtCl, 
+ 2H,0, forms yellow prisms or flat needles; the sulphate, 


(CyHisNO2)2,H,SO, + 5H,0, 


crystallises in globular aggregates of plates. The acetamido-acid, 
NHAc’C,,H,»*COOH, crystallises in long needles and melts at 240°. 
The diacetamido-acid, N Ac,*C,,H,,,COOH, crystallises in microscopic 
needles, and melts at 236°. 

Metahydroxycumenylacrylic acid, OH-C,,H,.,COOH, prepared by the 
diazo-reaction from the amido-acid, crystallises in colourless, concen- 
trically grouped needles or plates, melts at 205—206°, and is nearly 
insoluble in water, readily soluble in alcohol. 

Metanitrocumenylacrylic acid dibromide, 


NO,C,H;Pr-CHBr-CHBr-COOH, 


obtained by the action of bromine on the nitro-acid, crystallises in 
thin, colourless, rhomboidal tables, melts at 183—184°, and is 
sparingly soluble in boiling benzene. 

Metamidocumenylpropionic acid, NH.°C,H;Pr-CH,-CH,-COOH, is 
prepared by the action of sodium amalgam on metamidocumeny]- 
acrylic acid ; it crystallises in long, rectangular tables, melts at 103— 
105°, and is readily soluble in ether, sparingly in water. The acetyl- 
derivative, NH Ac-C,,H,COOH, crystallises in short prisms, and melts 
at 168°. The nature of the propyl-group in this acid is being 
investigated ; in the cumenylacrylic acids, it is undoubtedly isopropyl. 

A. J. G. 


Isopropylphenylecinnamic and Paramethylcoumaric Acids. 
By O. Magnani (Gazzetta, 15, 509—513).—In this paper, a descrip- 
tion is given of the preparation of isopropylphenylcinnamic and para- 
methylcoumaric acids, from isopropylphenylacetic acid with benz- 
aldehyde and anisaldehyde respectively, by means of Perkin’s reaction. 
The former acid crystallises in small, white needles, melting at 183°, 


468 ABSTRACTS OF CHEMICAL PAPERS. 


insoluble in cold water, very soluble in alcohol and chloroform. Its 
silver salt is a white precipitate slowly altered by exposure to light, 
The reaction which leads to its formation is as follows :— 


C.H,P*-CH,COOH + CHPhO = H,0 + CHPh?C(C,H,Pr*)COOH. 


The second acid crystallises in minute prisms, which melt at 198°; 
it is insoluble in water, but soluble in alcohol and chloroform. The 
_reaction which leads to its formation is analogous to that written 
above. The acid when heated above its point of fusion yields car. 
bonic anhydride and isopropylmethozystilbene, 


OMe-C,HyCH : CH-C,H,Pr*, 


which crystallises in micaceous scales, and melts at 151—152°. 


V. H. V. 


Methylatropie Acid. By A. Ocmatoro (Gazzetta, 15, 514—516). 
—The methylatropic acid described im this paper is prepared from 
sodium a-toluate, paraldehyde, and acetic anhydride by heating the 
mixture in a flask with reflux condenser for about 50 hours. Its pro- 
duction is probably due to the transformation of the paraldehyde 
into aldehyde, which reacts thus: MeCHO + CH,PhrCOOH = H,0 
+ CHMe:CPirCOOH. The acid crystallises in minute prisms, melt- 
ing at 135°, sparingly soluble in cold, but more soluble in hot water, 
soluble in alcohol and ether. V. & VY. 


Preparation of Substituted Salicylic Acids. By F. W. 
y. Heypen (Dingl. polyt. J., 258, 380).—It is found that Schmitt’s 
process for preparing salicylic acid (Abstr., 1885, 709) is applicable 
also to the preparation of substituted salicylic acids. The substi- 
tuted phenates of the alkalis and alkaline earths, and more especially 
their halogen-derivatives, are saturated with carbonic anhydride and 
heated in high-pressure cylinders at 120—140° 


Azc-opianic Acid and a new Indigo-derivative. By C. Lizser- 
MANN (Ber., 19, 351—354).— By the reduction of nitro-opianic acid, 
Prinz obtained an acid of the formula of C.H,sN,O., which he termed 
azo-opianic acid, although at the same time he admitted that its 
properties were scarcely those of an azo-compound. The author 
points out that in the most probable constitutions suggested for 
opianic acid [COOH : COOH: OMe = 1: 2:5:6o0rl:2:4: 5], the 
entering nitro-group may occupy the ortho-position relatively to the 
aldehyde-group ; in this case, the nitro-acid would yield an anthranil 
compound by reduction, in the same way that orthonitrobenzaldebyde 
yields anthranil. It is therefore proposed to halve the formula given 
above, and regard the substance as dimethoryanthranilcarbozylic acid, 


COOH-C.H(OMe):<\y,>- This assumption of the constitution of 


nitro-opianic acid is proved by its yielding an indigo-derivative when 
condensed with acetone. 

Tetramethoxyindigodicarborylic acid, C\.H,(OMe),N.0.(COOH)., is 
obtained as a sodium salt by heating nitro-opianic acid at 40—50° with 
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acetone and dilute aqueous soda. It forms a bluish-green mass, which 
when heated gives indigo-like vapours, and is at the same time decom- 

sed. It is insoluble in alcohol, benzene, chloroform, and acetone, 
slightly soluble in acetic acid, aniline, and phenol. It is sparingly soluble 
in boiling water, but on addition of ammonia dissolves readily (as the 
ammonium salt) to a blue liquid, which gives a similar absorption 
spectrum to indigo-carmine. An acetic acid solution dyes wool a fine 
blue. Treated with zinc-dust and alkali, a yellow liquid is obtained, 
from which, on exposure to air, blue flocks (of the zinc salt ?) separate. 
It dissolves in sulphuric acid to a violet-blue liquid, whose spectrum 
shows a sharp absorption-band from D to F; on dilution with water, 
it is precipitated unchanged. A. J. G. 


Phthalide from Orthotoluic Acid. By E. Hsetr (Ber., 19, 412). 
—Phthalide is formed by the action of bromine vapour on orthotoluic 
acid heated at 140°. 


Orthophenylenediacrylic Acid. By W. H. Perkin, Jun. (Ber., 
19, 435 —438).—Orthophenylenediacrylic acid, C:H,4(CH : CH-COOH),, 
is obtained by heating ethyl ortho-xylyldichlorodimalonate (Abstr., 
1884, 908) with alcoholic potash for four hours on the water-bath, acidi- 
fying with sulphuric acid, &c. It forms nearly colourless flocks, does 
not melt at 280°, is very sparingly soluble in toluene, benzene, alcohol, 
carbon bisulphide, and chloroform, somewhat more soluble in acetone 
and water, and can be sublimed in part when heated in small quantity. 
The silver salt, C,,H,O,Ag», is obtained as a pale yellow, amorphous 
precipitate. When treated in alkaline solution with benzene and 
potassium permanganate, it yields an oil of aldehyde-like odour, 
possibly phthalaldehyde, as it gives phthalic acid on further oxidation. 
The tetrabromide, CyH»BrO,, is obtained by the action of bromine 
vapour on the finely divided solid acid, as a powder sparingly soluble 
in benzene, light petroleum, carbon bisulphide, and chloroform. 

Orthophenylenedipropionic acid, CsH,(C.HyCOOH),., is prepared 
by boiling ethyl ortho-xylyldimalonate with concentrated alcoholic 
potash for some hours in a reflux apparatus, acidifying with sulphuric 
acid, &c., or by reducing orthophenylenediacrylic acid in alkaline 
solution with sodium amalgam. It crystallises in colourless, micro- 
scopic needles, and melts at 160—162”. A. J. G. 


Incomplete Oxidation of Mellogen. By A. Barrou and G. 
PapasoGii (Gazzetta, 15, 461—475).—The authors, in continuation of 
their investigations on mellogen (Abstr., 1883, 397) have studied the 
products of its oxidation intermediate between it and mellitic acid and 
the other benzenecarboxylic acids produced on its complete oxidation. 
Three substances were obtained by the electrolysis of nitric acid (sp. 
gr. = 136) with carbon poles, or by the direct oxidation of mellogen 
by nitric acid or alkaline hypochlorites; their formation is always 
accompanied by a development of heat. Amongst the products 
obtained were a black solid, soluble in water and alcohols, but in- 
soluble in ether ; a compound of the formula C,,H,O, of acid properties, 
soluble in water, alcohol, and ether; and another, C,,H,O,, resembling 
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shellac in appearance, of acid properties, fusible, soluble in water, 
alcohol, and ether, and forming silver and barium salts of the general 
formula C,,H;M;0;. All these substances are comparatively unstable, 
being readily oxidised to the benzenecarboxylic acids. Vv. BV. 


The Propyl-group in Thymol. By O. Wipman (Ber., 19, 245— 
250).—W hether thymol contains a normal or isopropyl group is stil] 
an open question, inasmuch as by some reactions it yields compounds 
known to be normal propyl-derivatives, by others isopropy]-derivatives, 
The author has shown that cymidine when diazotised and boiled with 
water, yields thymol (Abstr., 1882, 727) ; it was expected that when 
decomposed with alcohol the diazo-compound would yield either 
cymene or isocymene, and thus show the nature of the propyl-group, 
but only resinous products could be obtained. It was then thought 
possible that a cymidinesulphonic acid when diazotised and boiled 
with alcohol might give a better result, but in this case an ethyl- 
thymolsulphonic acid was formed. 

Cymidinesulphonic acid, NH,"C;H,MePr-SO,H [Me : Pr: NH, : SO,H 

_=1:4:3: 6], prepared by treating cymidine sulphate with Nord- 
hausen sulphuric acid at 160—165°, crystallises in thick, lustrous 
prisms, or in thin three-sided plates, or in needles. It does not melt 
at 260°, is sparingly soluble even in hot water, and nearly insoluble 
in alcohol. When suspended in alcohol and treated with nitrous acid, 
it is converted into the diazo-compound; this crystallises in very 
slender needles, explodes feebly when heated, and is readily soluble in 
water, sparingly soluble in alcohol, and insoluble in ether. 

Ethylthymolsulphonic acid, OEt*C,Hi"SO 3H, is obtained by boiling 
the diazo-compound with absolute alcohol as a red oil very soluble in 
water and alcohol. The barium salt, (C,.H,,SO,).Ba + 3H,0, crystal- 
lises in indistinct, white plates. As a cymenesulphonic acid could not 
be obtained in this way, the diazo-compound was next treated with 
warm hydrobromic acid, whereby it was converted into bromocymene- 
sulphonic acid, whose barium salt, (CjH,.Br*SO;),Ba + 24H,0, erystal- 
lises in very thin scales. When treated with sodium amalgam, this is 
converted into barium normal cymenesulphonate. From this it follows 
that thymol is a normal propyl-derivative, and that in its formation 
from cumaldehyde (loc. cit.), an intermolecular change of isopropyl 
into normal propyl must have occurred. Paterno and Spica have 
noticed that this change also occurs in the similar reaction by which 
cumy] chloride is converted into cymene. A. J. G. 


Preparation of Benzidinesulphone. (Dingl. polyt. J., 259, 50.) 
—It has been found by the Farbenfabriken, vormals F. Bay2r und Co., 
that on heating benzidine or its salts with fuming sulphuric acid to a 
temperature not exceeding 120°, a new compound, benzidinesulphone, 
is obtained. On heating the latter with sulphuric acid above 120° 
and not exceeding 150°, it is converted into a sulphonic acid. Benzidine- 
sulphone, (CsH;NH;),SO,, is a yellow, amorphous substance sparingly 
soluble in hot water. It melts above 300° without decomposition and 
has basic properties, forming salts with acids. The sulphate differs 
from the corresponding benzidine salt by its solubility in hot acidified 
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water, from which it crystallises on cooling in long, silky, necdles. 
The disulphonic acid is most suitable for the preparation of dyes. To 
obtain this acid in one process, benzidine (1 part) is heated in a closed 
vessel with fuming sulphuric acid (containing 40 per cent. of sulphuric 
anhydride) at 100° for one hour, after which the temperature is 
gradually raised to 150°. 

The tetrazo-compound of benzidinesulphone, similar to the cor- 
responding derivative of benzidinedisulphonic acid, forms dyes with 
phenols, amines, and their sulphonic acids, which are more permanent 
and bluer in shade than the respective benzidine colours. Phenol, 
resorcinol, a- and #-naphthol, and their sulphonic acids, yield red 
dyes; a- and #-naphthylamine violet dyes, insoluble im water, but 
soluble in alcohol; a- and 6-napthylaminesulphonic acid, bluish-violet 
dyes; whilst aniline, toluidine, xylidine, and their salphonic acids, as 
well as salicylic acid, produce yellow dyes. D. B. 


Base Isomeric with Benzidine obtained by passing Aniline 
Vapour through a red-hot Tube. By A. Bernrusen (Ber., 19, 
420—425).—The products obtained in this reaction were investigated 
by Hofmann (Proc. Roy. Soc. 12, 383), and by Graebe, who 
isolated benzene, hydrocyanic acid, ammonia, benzonitrile, and car- 
bazole ; they both noticed the formation of a basic oil, but did not 
determine its nature. The author has reinvestigated the reaction, 
working on a much larger scale, and finds the basic oil to be a 
mixture of isobenzidine, quinoline, a colourless, oily base distilling 
between 300° and 360°, and giving @ hydrochloride crystallising in 
colourless tables, and other substances. 

Tsobenzidine, C»H,,N2, crystallises in snow-white, iridescent plates, 
melts at 125°, and in general closely resembles its isomeride benzidine, 
from which, however, it is distinguished by the following reactions : 
Its aqueous solution does not react with potassium ferricyanide in the 
cold; it gives a grey or greyish-brown coloration, followed by a brown 
precipitate with chlorine-water, and its solution in carbon bisulphide 
gives only a slight red coloration with bromine-water. The hydro- 
chloride, C,,H,,N2,2HCl, crystallises in greyish-white plates. 

Diorthamidodiphenylamine can be prepared by the action of stannous 
chloride and hydrochloric acid on an alcoholic solution of the corre- 
sponding nitro-compound. The hydrochloride, C,;H,;N;,2HCl, crystal- 
lises in lustrous prisms. Attempts to convert. this base into a 


compound of the constitution NH< GDN H, were unsuccessful. 


A. J. G. 


Crystallography of Acridine-derivatives. By A. BrrntusEn 
and A. Osann (Ber., 19, 425—427).—Methylphenylacridinium iodide 
forms large, lustrous, monoclinic prisms; a:b: c = 1°872 : 1: 0°79235; 
B = 76° 31' 20”. The corresponding hydroxide forms triclinic 
crystals. Methylacridine crystallises in the quadratic system. a:c = 
1: 023977; usual form coPco, coP, P. A. J. G. 


8-Nitronaphthalene. By E. Letumann and A. Remy (Ber., 19, 
236—237).—The compound formerly described by Lellmann as 
272 
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q-nitronaphthylamine (A bstr., 1864, 752), appears to be orthonitro-z- 
naphthylamine, [NH,: NO, = 1:2]. When diazotised at 0°, and 
the temperature subsequently allowed to rise, A-nitronaphthalene is 
obtained. ‘This forms small, yellow meedles soluble in alcohol, acetic 
acid, ether, chloroform, &c.; it melts at 79°. When reduced with 
zinc and acetic acid, it yields the characteristic silvery scales of 
f-naphthylamine, melting at 112°. a SS 


Dinitrosonaphthalene. By M. Iimnsxt-(Ber., 19, 349—351).— 
Dinitrosonaphthalene, CyHe(NO)2, is obtained by oxidising ortho- 
naphthalenedioxime in alkaline solution -with bromine ; it crystallises 
in long, colourless needles, melts at 127°, volatilises with steam, is 
insoluble in water, sparingly soluble in cold alcohol, hot light petroleum 
and ether, and:readily in benzene. It is doubtful if this substance has 
an analogous constitution to Baeyer’s nitrosonaphthalene, inasmuch as 
it shows great difference in its reactions, and is far more stable. All 
attempts ‘to oxidise it further have, so far, been unsuccessful. Its 
investigation is being continued. A. J. G. 


Action of Alkalis on Nitracetanilides and Nitraceto. 
naphthalides. By S. Kisemann (Ber., 19, 334—340).—Diaceto-a- 
naphthylenediamine, CyH,(NHAc),, is obtained by heating a-amid- 
acetonaphthalide hydrochloride with dehydrated sodium acetate 
(1 part) and acetic anhydride (4 parts). It crystallises in colourless, 
microscopic, double pyramids, melts at 303—304°, and is ~sparingly 
soluble in alcohol, nearly insoluble in water and ether. 

Nitrodiaceto-a-naphthylenediamine, CyH,(NHAc)"NO, [= 1: 4: 2], 
is prepared by rubbing the diaceto-compound into a thin paste with 
glacial acetic acid, and. adding nitric acid (sp. gr. 1°48) until.a deep 
brown, clear solution is obtained, which is then poured into ice-water. 
It crystallises in-sheaf-like tufts of very:slender, yeHow needles, melts 
at 295° with slight decomposition, is insoluble in water, sparingly 
soluble in cold alcohol and glacial acetic acid. When oxidised with 
dilute nitric acid,;it yields phthalic acid. It was not found possible to 
eliminate the acetyl-group without at the same time the amido-groups 
being at least in part replaced by-hydroxyl. When treated with 
alcoholic or aqueous potash, it dissolves to an intensely brownish-red 
liquid, from which nothing separates on keeping; on acidifying or 
treating with carbonic anhydride, the original substance separates. 

Experiments with other nitracetamines show that they nearly all 
dissolve in alkalis, at “first withont alteration; they are more readily 
saponified than has generally been assumed, and both the solubility and 
the readiness of saponification depend:on the relative positions of the 
nitro- and acetamido-groups; the greatest solubility and most ready 
saponification occurring where these groups are in the ortho-position ; 
the decomposition is far less rapid with para-compounds, whilst the 
meta-compounds are nearly insoluble in alkalis and the decomposition 
takes weeks to effect. A. J. G. 


a-Naphthylphthalimide. By A. Prorm (Gazzetta, 15, 479— 
480).—The substance produced on heating phthalic anhydride with 
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a-naphthylamine is not, as Vanni (this-vol., p. 68) supposed; a-naph- 
thylaminephthalein but a-naphthylphthalimide, CsSHi< Co>N CwH:; 


it is obtained almost in the proportion required by theory. It 
crystallises in prisms or rectangular lamine which melt at 180°, 
and is readily converted by potash into a-naphthylphthalamic acid, 
COOH-C,H,CO-NH-C,.H;, which crystallises in pale violet-coloured 
prisms ; these melt at 183—185°, and are at the same time reconverted 
into the phthalimide. ¥. Oe Ve 


The Eurhedines, a New Class of Dyes. By Oi.N. Wirt (Ber., 
19, 441—448).—The eurhodines are a class of dyes formed by the 
action of orthamido-azoe-compounds on a-naphthylamine hydrochloride 
and allied substances, in the same manner that paramido-azo- 
compounds under like conditions give indulines. When orthopara- 
diamido-azo-compounds (chrysoidines) are employed, eurhodines are 
alone formed. to the exclusion of indulimes. As a type of these com- 
pounds, eurhodine, the substance obtained by the action of orthamido- 
azotoluene on a-naphthylamine hydrochloride, has already been 
described (compare Abstr.,. 1885, 945)... It has the formula C,,H,;,Ns, 
not C.sH,gN,, as previously stated ;:its constitution is best expressed by 


the symbol CH.Me<NS>OHyNH; [= 4:2:1:1:2: 4). The 


hydrochloride, C,;;H,,;N;,HCl + H,O,.crystallises in lustrous, garnet- 
red needles. The nitrate is nearly insoluble in boiling water. 

Eurhodol, Cy,H»N,O, is prepared by heating eurhodine with 
moderately dilute sulphuric or hydrochloric acid in sealed tubes for 
three hours at 180%, It shows phenolic properties, forms a glittering 
yellow powder consisting of minute, dichroic crystals, can be sublimed, 
&c., and is very sparingly soluble:in all. solvents except aniline and 
phenol. 

When eurhodine hydrochloride: dissolved in:absolute alcohol is 
heated on the water-bath, nitrogen is evolved, and a substance 
obtained which: is probably identical with the. naphthylenetoluquin- 
oxaline prepared by Hinsberg from f-naphthaquinone and ortho- 
tolylenediamine (Abstr., 1885, 909). 

To confirm this view-as to the close relation of the eurhodines with 
the quinoxalines, the author has investigated the action of 1, 2, 4 
triamidobenzene on phenanthraquinone, and finds that the amido- 
1,2 N ; C-©,H, 
Hs< | |, so obtained shows all the pro- 

ee C-C,H,. 
perties of aeurhodine. It is a brown glittering powder, sublimes in 
woolly, crystalline aggregates, and dissolves in concentrated sulphuric 
acid to a crimson liquid, changing to yellowish-green and again to red 
on dilution; the ethereal solution shows the yellow colour.and.green 
fluorescence characteristic of the eurhodines. 

Eurbodines are also formed by the action of 1, 2, 4 triamidobenzene 
on B-naphthaquinone, benzil, isatin, diketones of the fatty series, and 
from polyketones such as leuconic acid. A. J. G. 


ry 
quinoxaline, NH,°C, 
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Nitrosonaphthols and their Derivatives. By M. Itinsxt (Ber, 
19, 340—348).—a-Nitroso-B-naphthol ethyl ether, OCiHe : NOEt, is 
obtained by the action of ethyl iodide on the silver-derivative of 
nitroso-8-naphthol; it crystallises in silky, yellow needles, melts at 
50—60°, and is but little volatile with steam. When treated with 
alkalis, it is converted into an amorphous, grey, isomeric compound, 
probably a polymeride. 

Orthonaphthalenedioxime-a-ethyl ether, NOH : CH, : NOEt, is 
prepared by boiling the preceding compound with hydroxylamine 
hydrochloride and alchohol in a reflux apparatus for half an hour; it 
forms greenish-yellow needles, melts at 153°, is sparingly soluble in 
alcohol, acetic acid, and benzene in the cold, and insoluble in water and 
light petroleum. When boiled in alkaline solution, it yields the 
anhydride C,;H,N.0, described by Goldschmidt (Abstr., 1884, 735). 
The potassium salt, NOK : C,H. : NOEt, crystallises in brown needles. 
B-Nitroso-a-naphthol ethyl ether is only slightly attacked by hydroxyl- 
amine hydrochloride, Goldschmidt’s anhydride being formed. 

Orthonaphthalene-a-oxime-8-imide, NH : CoH, : NOH, is obtained by 
heating nitroso-8-naphthol with aqueous ammonia at 100° for 20 to 30 
minutes ; it crystallises in green, prismatic needles, melts at 150—152°, 
and is readily soluble in the ordinary solvents except light petroleum. 
It shows both basic and acid properties. The hydrochloride, 
C,H,N,0,HCl, crystallises in golden-yellow plates; its aqueous 
solution is dissociated on keeping or boiling. The platinochloride, 
(CioHsN.O).,H,PtCl, crystallises in red prisms, or with 2 mols. H,0, in 
orange-yellow needles. The nitrate crystallises in large tables. The 
potassium-derivative, NH : C,H, : NOK, is a red, crystalline powder, 
which dissolves in water with purple-red colour; on dilution, the free 
base is precipitated. When treated with hydroxylamine hydro- 
chloride, the free base is converted into orthonaphthalenedioxime ; 
when an alcoholic solution of the hydrochloride is mixed with 
excess of potassium nitrite, yellow crystals of a potassium salt, 
NO-N : CH; : NOK, separate. ‘The free nitroso-acid could not be 
obtained from this, as by treatment with acids a resinous mass is 
formed, from which hot water extracts an acid crystallising in pale- 
yellow needles, melting at 244° and yielding well-characterised salts. 

The imidoxime when oxidised in alkaline solution is converted into 
Goldschmidt’s anhydride; when reduced in alkaline solution with 
hydrogen sulphide, it yields a base crystallising in colourless scales and 
melting at 92—95°; the hydrochloride, C\yH,(NH).,HCI, crystallises 
in’slender needles, the sulphate in slender, white needles. This base 
seems not to be identical with that obtained by Koreff (this vol., 
p. 363) by the reduction of orthonaphthalenedioxime. A. J. G. 


Syntheses of Hydroxyanthraquinones from Metahydroxy- 
benzoic Acids and Benzoic Acid. By C. Liesermann and §. v. 
KostaNnecki (Ber., 19, 329—331).—When 60 grams of metahydroxy- 
benzoic acid, 120 grams of benzoic acid, 1200 grams of sulphuric acid, 
and 120 grams of water are heated for 10 hours at 180—200°, there are 
obtained about 7 grams of anthraflavic acid, 3 grams of hydroxy- 
anthraquinone, 2 grams metabenzodihydroxyanthraquinone, 1 gram of 


ORGANIC CHEMISTRY. 475 


anthrarufin, and 1 gram of erythrohydroxyanthraquinone. The forma- 
tion of dihydroxy-compounds is evidently due to the condensation of 
two molecules of metahydroxybenzoic acid. The separation of the 
individual constituents was very troublesome ; the methods employed 
are described. A. J. G. 


Synthesis of Xanthopurpurin and Purpurin. By E. Noan 
(Ber., 19, 332—334).—Xanthopurpurin can be obtained by heating 
1 part of symmetrical dihydroxybenzoic acid, 5 parts of benzoic acid, 
and 25 parts of sulphuric acid for seven hours at 105—110°. When 
it is fused with potash, the mass dissolved in water and acidified, a 
precipitate of purpurin is obtained. A. J. G. 


Action of Acetic Acid on Terebenthene. By G. Boucnarpat 
and J. Laront (Compt. rend., 102, 318—320).— When terebenthene is 
mixed with 3 vols. of glacial acetic acid and allowed to remain for 
some time in sealed tubes at the ordinary temperature, the rotatory 
power increases by more than 20 per cent. After six months, the 
excess of acid was removed by washing and the product fractionated. 
It contains several monacetates, the most abundant of which boils at 
115° under a pressure of 10 mm., and is a neutral somewhat mobile 
liquid, with an odour resembling that of oil of thyme or menthol; 
sp. gr. = 0°9827; specific rotatory power [a]p = — 58'4. When 
treated with gaseous hydrogen chloride in the cold, it yields tereben- 
thene dihydrochloride, which melts at about 46—48°. 

Another monacetate which boils at 95—105° under a pressure of 
10 mm. has the same composition as the preceding compound; sp. 
gr. 0°9820; specific rotatory power [a]p = 1°65. This acetate behaves 
as a completely saturated compound and does not yield a bydro- 
chloride when treated with hydrogen chloride. It corresponds with 
an active borneol which the authors have prepared from it. 

The terebenthene not converted into acetates is materially modified, 
and is partly converted into a hydrocarbon, CiH., analogous to the 
original terebenthene, but with a higher rotatory power, and partly 
into a bivalent active terpilene, with an odour resembling that of 
essence of citron ; sp. gr. 0°86; specific rotatory power[«]p = — 62°15. 
It yields a dihydrochloride, C\H\.,2HCl, which melts at about 47°, and 
is identical with the dihydrochloride of terpilene or — 

. H. B. 

Monhydric Alcohols from Terebenthene. By G. Boucnarpat 
and J. Laront (Compt. rend., 102, 433—435).—Monhydric alcohols 
are obtained from the acetates previously described (preceding Abstract) 
by heating them for 10 hours in sealed tubes at 100° with an equal 
— of potassium hydroxide and 5 to 6 times the weight of 
alcohol. 

Terpilene acetate boiling at 110—116° in a vacuum, yields an active 
terpilenol which boils at 99—105° in a vacuum, or under ordinary 
pressure at 218—223° without decomposition ; sp. gr. at 0° = 0°961; 
vapour-density 5°93, specific rotatory power [a|p = — 643. Itisa 
colourless, viscous, highly refractive liquid with a pungent odour 
recalling that of oil of mint. It is violently attacked by nitric acid 
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diluted with an equal volume of water, and yields acid and resinous 
products free from camphor: with hydrogen chloride at the ordi- 
nary temperature it forms a dihydrochloride, CjH.(HCl)., identical 
with the hydrochloride of terpilene. The mode of formation and 
So of this terpilenol indicate that it is an unsaturated mon- 

ydric alcohol derived from bivalent terpilene, anhydrous terpin being 
the corresponding dihydric alcohol. All three compounds yield the 
same hydrochloride. 

The acetate which boils at 95—105° in a vacuum yields a liquid 
which boils at 99—102° in a vacuum, and has a rotatory power of 
— 17° 24’. It has the composition of terpilenol, but after some time 
deposits crystals of camphenol, which melt at 193° and have a specific 
rotatory power [a@]p = — 26°6. If the still liquid portion is treated 
with hydrogen chloride, in order to remove terpilene and terpilenol, it 
yields a crystallisable camphenol which boils at 95—105° in a vacuum, 
and has a specific rotatory power [a]p = + 13°9. It is evident that 
either the rotatory power is modified by the action of the hydrogen 
chloride, or the original acetate and its products are mixtures of dextro- 
and levo-gyrate isomerides. 

Terebenthene acetate, which boils at 105—1L0°, yields a mixture of 
terpilenol and camphenol, which contains a camphenol with the 
specific rotatory power [a]p = — 43°6. 

The different active camphenols have the same composition and 
properties as natural borneol; when treated with slightly diluted nitric 
acid at 100°, they yield an active camphor which is always levogyrate. 
The opposite rotatory powers of the dextro- and levo-gyrate cam- 
phenols are not equivalent, like those of dextro- and levo-gyrate 
tartaric acid. C. H. B. 


Chlorophyll. By V. Jopin (Compt. rend., 102, 264—267).—A 
summary of the author’s earlier experiments made with a view to 
prove that the chlorophyllian function does not reside in the chloro- 
phyll alone, but is dependent on the conditions under which the 
chlorophyll exists in the living plant (Compt. rend., 61, 192, and Bull. 
Soc. Chim., 3, 87). C. H. B. 


Alkaloids. By O. pr Conincx (Bull. Soc. Chim., 45, 131—141).— 
The behaviour of the platinochlorides and aurochlorides of a large 
number of alkaloids when heated with water is described. A. P. 


Pyridine Alkaloids. By O. pe Conincx (Bull. Soc. Chim., 44, 
617—623).—In continuation of his researches on the crude quinoline 
from brucine (Abstr., 1883, 740, and 1885, 273), the author finds that 
the fraction boiling between 150° and 170° contains a pyridine base, 
whose platinochloride is converted by Anderson’s reaction into the 
double salt, (C;H,NC1)2,PtCl.; an intermediate salt was also obtained. 

The aurochlorides of the pyridine bases, like the platinochlorides, are 
modified by boiling with water, but the reaction does not take place 
so readily nor is it so distinct. 

The reducing action of the hydrides of the quinoline alkaloids on 
gold chloride is so delicate and instantaneous, that it may be employed 
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in the fractional distillation of mixtures of the alkaloids of this series 
as a means of estimating the extent to which the hydrides are present 
in a given fraction. A, 


Pyridine Condensation. By C. F. Rorn (Ber., 19, 360—362).— 
When pyridine is slowly passed through a red-hot tube, a viscid 
brownish-black oil is obtained, whilst part of the pyridine is carbon- 
ised and cyanogen and other gaseous products formed. The oil was 
fractioned, and from the main fraction (240—250°) a dipyridyi, 
CywHsN2, ultimately isolated. This is a clear yellow, viscous oil, 
having an agreeable, peculiar, aromatic odour when heated ; it boils 
at 28U-—282°, is only slightly volatile with steam, and is sparingly 
soluble in water, readily soluble in alcohol, ether, and chloroform. 
The hydrochloride, CjpHsN2,2HCI, erystallises in lustrous, hygroscopic 
needles, and blackens when heated to 200°. The platinochloride, 
CwH,N2,H2PtCh, forms clear yellow crystals; the picrate crystallises 
in interlaced needles, and melts at 208°. It is still uncertain whether 
the base is identical with either of the dipyridyls described by Skraup 
and Weidel. A. J. G. 


Isocinchomeronic Acid. By H. Wuipet and J. Herzic (Monatsh. 
Chem., 6, 976—988 ; comp. Monatsh. Chem., 1, 1).—The authors have 
repeated their experiments with this acid, and obtained results which 
leave no doubt us to the purity of the substance employed. When 
the ammonium salt is heated at 220—230° with acetic anhydride, 
98°3 per cent. of the theoretical amount of nicotinic acid is obtained. 
lsocinchomeronic acid has therefore the constitution [2:5 or 3:5] 
previously ascribed to it (loc. cit.), and cannot be identical with 
Epstein’s acid obtained from lutidine (comp. Abstr., 1885, 815 and 
1078). N. H. M. 


Isomeric Pyridinedicarboxylic Acids. By A. Hanrzscu (Ber., 
19, 289—293).—This paper is essentially a criticism of the literature 
of the subject, and especially of the statements of Weidel and Herzig. 
The author considers that the constitutions of the six pyridinedicar- 
boxylic acids are now definitely settled, and gives the following list :— 
Quinolinic acid [= 2:3]. Lutidinic acid [= 2:4]. Isocinchome- 
ronic acid [= 4:5]. Dipicolinic acid (Ramsay’s a-pyridinedicar- 
boxylic acid) [= 2:6]. Dinicotinic acid (see next Abstract) [= 3:5]. 
Cinchomeronie acid [= 3 : 4]. A. J. G. 


Symmetrical Pyridinetetracarboxylic Acid and 3:5 Pyri- 


dinedicarboxylic Acid. By A. Hantzscu and L. Weiss (Ber., 19, 
284 —289).—Symmetrical pyridinetetracarboxylic acid, 


C;NH(COOH), [= 2:3:5: 6], 


is prepared by oxidising Engelmann’s lutidinedicarboxylic acid (this 
vol., p. 258) with potassium permanganate. It crystallises with 
1 mol. H,O in small, lustrous needles, is very readily soluble in water, 
and has a strongly acid taste and reaction. ‘The calcium salt, 
C;NH(COOH).(CUOO).Ca + 2H,0, and normal silver and copper salts, 
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erystallising respectively with 2 mols. H,O and with 5 mols. H,0, are 
described. Neither a hydrochloride nor a platinochloride could be 
obtained. When heated, it commences to lose weight at 120°, and at 
150° is completely converted into the 3: 5 dicarboxylic acid. 

3: 5 Pyridinedicarborylic acid (dinicotinic acid) CsNH{COOH), ob- 
tained from the tetracarboxylic acid either by heating alone, or better, 
by boiling with glacial acetic acid, is crystalline and sparingly soluble 
in water, and does not melt when heated to 285°; if carefully heated 
between two watch-glasses, a sublimate of nicotinic acid is obtained. 
The hydrochloride, C;H;NO,,HCl + 2H,0, crystallises in lustrous 
needles; the platinochloride, (C;H;NO,).,H,PtCl, crystallises in 
orange-red needles. The silver and lead salts are described. 

It seems very probable that the acid obtained by Riedel by heating 
the pyridinetricarboxylic acid formed by the oxidation of B-ethyl- 
quinoline, was in reality this dicarboxylic acid, and not, as he thought, 


a pyridinemonocarboxylic acid. A. J. G. 


Oxidation of Isoquinoline. By S. Hoocewerrr and W. A. 
vAN Dorp (Ree. Trav. Chim., 4, 285—294).—Isoquinoline (Abstr., 1883, 
89) when oxidised with alkaline permanganate yields ammonia, and 
phthalic and cinchomeronic acids, together with traces of oxalic acid. 
The principal reaction is probably expressible thus: C,H;N + 90 = 
C,H;NO, + H,O + CO,, whilst the phthalic acid results from another 
change, 2C,H,N + 130 = 20,H,O, + 2CO, + H,O + Nz; it is not, 
however, shown whether the nitrogen is evolved as such, or gives rise 
to the formation of nitrous or nitric acids. The formation of phthalic 
and cinchomeronic acids show that the constitution of isoquinoline is 
N = 2’, if that of cinchomeronic acid is N: COOH: COOH =1:3:4, 
which has been independently established by Skraup’s experiments. 

Vo Ms Vs 


Synthesis of Conine. By A. Lapensure (Ber., 19, 439—441).— 
By heating a mixture of paraldehyde and a-picoline at about 250°, a 
small quantity of an oil of conyrine-like odour is obtained. This boils 
at 190—195°, is sparingly soluble in water, and on analysis gives 
numbers approximating to those required for an allylpyridine, 
C;H,N-C;H;, On reduction, this substance gives a nearly quantita- 
tive yield of a base which seems to be identical with natural conine, 
inasmuch as it resembles it in appearance, solubility, and boiling 
point, and gives the characteristic double salt with cadmium iodide 
(m. p. 117—118°). The hydrochloride, however, melts at 203°, 
whilst conine hydrochloride melts at 210—211°, so that the question 
of identity is still not quite certain. A. J. G. 


Papaverine. By G. Gotpscumiept (Monatsh. Chem., 6, 954—979 ; 
comp. this vol., p. 83).—Papaveraldine, CoHiyNO;, is obtained by 
gradually adding a 2 per cent. solution of potassium permanganate to 
25 grams of papaverine, previously treated with sufficient sulphuric 
acid to furm an acid salt and dissolved in 1 litre of water. The quantity 
of permanganate required is about 50 grams. The precipitate 18 
washed with water and extracted with alcohol several times. The 
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yield is over 50 per cent. of the theoretical. It forms a yellowish 
crystalline powder, which melts at 210°, is insoluble in water, readily 
soluble in glacial acetic acid and in moderately dilute mineral acids ; 
the best solvent is chloroform. When treated with concentrated sul- 
phuric acid, it acquires a yellowish-red colour, which becomes dark 
violet when the solution is warmed. The hydrochloride, with 24 mols. 
H,0, forms long, lustrous, slender, yellow crystals; the acid sulphate 
crystallises in long, slender, lemon-yellow needles. Both salts are 
decomposed by water. The platinochloride, with 1 mol. H,O, forms 
small, lustrous, orange-coloured prisms. The phenylhydrazine-compound 
erystallises from dilute alcohol in small reddish aggregates ; it melts 
at 80—81°. 

Dimethoxycinchoninie acid, CyH,NO, + 2H,0, is formed in: small 
quantities in the preparation of papaveraldine, and is best obtained by 
oxidising 10 grams of papaverine with a 5 per cent. solution of 50 
grams of potassium permanganate. It forms yellowish needles, which 
melt at 200—205° with effervescence, and is readily soluble in alcohol 
and hot water. The ammonium salt is readily soluble. The hydro- 
chloride forms yellow, slender, lustrous needles ; the platinochloride 
crystallises in groups of needles. An estimation of methoxyl-groups 
by Zeisel’s method (comp. this vol., p. 493) showed that the acid 
contains two such groups. When boiled with hydriodic acid, and the 
product steam-distilled with zinc-dust, quinoline is obtained. 

In the oxidation of papaverine to papaveraldine, small quantities of 
the following are formed besides dimethoxycinchonic acid :—a-pyri- 
dinetetracarboxylic, veratric, hemipinic, and oxalic acids, and (?) 
meconine. 

Papaveroline, C\sHi3;NO,, is prepared by boiling papaverine with an 
excess of hydriodic acid. About half of the hydriodic acid is then dis- 
tilled off, and the residue on cooling deposits crystals of the hydriodide 
of the new base. This crystallises from water in almost colourless 
small needles with 2 mols. H,O. The free base is obtained by decom- 
posing the hydriodide with sodium carbonate solution under a layer 
of ether, taking care to avoid an excess of carbonate. It forms white 
crystals which soon become dark when exposed to air. 

When papaverine is fused with potash in a closed retort, dimethyl- 
homopyrocatechol and methylamine distil over, whilst the residue is 
found to contain 3: 4 dihydroxybenzvic acid, and a small quantity of 
oxalic acid. 

The phenylhydrazine-compound of papaveric acid, C.,H,,N;0,, crys- 
tallises in bright yellow needles, melting at 190°. 

The results of the experiments described in this and the preceding 
papers point to the following constitution for papaverine :— 


C,NH,(OMe),"C,H:Me(OMe), [Me : OMe : OMe = 2: 5: 6]. 


The author hopes soon to be able to determine the positions of the 
two methoxyl-groups in the quinoline nucleus. N. H. M. 


Cocaine and its Salts. By A. B. Lyons (J. Pharm. [5], 13, 
197—202).—The leaves of the coca plant do not contain more than 0°8 
per cent. of cocaine, some were found to contain as little as 0°15 per 
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cent. To assay the leaves, the author macerates them, finely powdered, 
with eight times their weight of a mixture of 95 volumes of ether 
and 5 volumes of ammonia; after 24 hours, the alkaloid is separated 
from an aliquot portion of the liquid, dissolved in acidified water 
and extracted from this solution by means of ether and an alkali; the 
ether is then evaporated, and the alkaloid is weighed. The leaves 
rapidly deteriorate in value, so that in about six months they are 
assumed to be worthless. The product from deteriorated leaves is 
always more or less coloured, and very little of it is crystallisable; 
that from good leaves is almost colourless and easily crystallises, 
Cocaine is soluble in chloroform, benzene, light petroleum, carbon 
bisulphide, fused vaseline, fixed and volatile oils, and in 2000 parts of 
water. Cocaine hydrochloride is not hygroscopie. It is easily 
soluble in alcohol, less easily in absolute alcohol and in chloroform ; it 
is practically insoluble in ether, light petroleum, and fixed and volatile 
oils. The crystals from the aqueous solution contain 9°6 per cent. of 
water, whilst those obtained from the alcoholic solution are anhydrous. 
The hydrobromide crystallises readily from its aqueous solution in trans- 
parent prisms with 2 mols. H,O, stable in the air. The citrate crystal- 
lises with difficulty and is hygroscopic. Cocaine gives a crystalline 
salt with oleic acid, also with boric, sulphuric, and oxalic acids. 
Cocaine in alcoholic solution when treated with potassium hydroxide is 
rapidly decomposed with formation of ethyl benzoate, and after a 
short time the solution contains benzoic acid with only traces of the 
alkaloid. Lime and ammonia act similarly but more slowly. Mac- 
Lagan has shown that concentrated hydrochloric aeid decomposes 
cocaine into benzoic acid, ecgonine, and methyl alcohol. Calmels and 
Gussin have shown that baryta produces the same effects when a solu- 
tion of cocaine hydrochloride is heated with.it in a sealed tube at 120°. 
Impure cocaine under the action of acids frequently gives a green 
coloration. Mayer’s reagent gives a faint turbidity in a solution con- 
taining one-millionth only of cocaine. Iodated potassium iodide gives 
a rose precipitate with one part of hydrochloride in 7500 of water. 
Phosphomolybdic acid or tannin gives a clear precipitate with 1 part 
in 12,500 tannin. Caustic alkalis give a crystalline precipitate from 
dilute solutions; from. concentrated solutions, the precipitate is 
amorphous at first but gradually becomes crystalline. Ammonia, 
alkaline carbonates, and alkaline hydrogen.carbonates give amorphous 
precipitates whieh similarly become crystalline. J. T. 


Cholic Acid. By F. Mytius (Ber., 19,369—379.).—The quadratic 
octahedral crystals of cholic acid obtained by crystallisation from 
alcohol do not contain 2}H,0 as supposed by Strecker (Aunalen, 67, 
1), but one molecule of alcohol, and give analyses corresponding with 
a formula Cy4HyO; + C,H,O. The crystals effloresee strongly in the 
air. In similar manner, cholic acid crystallises from other solvents 
such as methyl and ethyl alcohols, and acetone combined with one 
molecule of the solvent. From aqueous solutions, it separates either 
in minute anhydrous crystals, or in rhombic tables with 1 mol. 
H,0. 

From bile which has been allowed to putrefy for some time, not 
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cholic, but choleic acid is obtained (compare Latschinoff, this vol.. p. 
270), together with another acid, which is named deozycholic acid. The 
analyses of the free acid and of its barium salt point to a formula 
C.,HyO,.. It differs from cholic acid by its ready solubility in alcohol, 
its sparing solubility in acetic acid, and by its taste. It may be con- 
sidered to be a reduction product of cholic acid, as shown by its 
production therefrom by fermentation with pancreas. fe me A 


Skeletins. By C. F. W. Kruxennere (Zeit. Biol., 22, 241—260). 
—The term skeletin includes a number of nitrogenous but sulphur- 
free substances found in the skeletal tissues of invertebrates. They 
are intermediate substances between carbohydrates and proteids, and 
are probably amido-derivatives of carbohydrates. 

The so-called proteid reactions are not all given with equal inten- 
sity by all varieties of albuminous material. These tests were applied 
to the varieties of skeletin with the object of elucidating the question 
as to which groups of atoms in the complex proteid molecule these 
various reactions were respectively due. The number of these 
reactions which can be applied to skeletin is small, because of the 
great insolubility of the various substances included under that head. 
Conchiolin, C5oHiN sO, (compare Abstr., 1885, 826) does not give the 
xanthoproteic, Millon’s, nor the Adamkiewicz colour reactions. On 
decomposition, it yields leucine, perhaps glycocine, but no tyrosine. 
The cement substances between the eggs of various molluscs whose 
shells and egg capsules contain conchiolin, is coloured red by heating 
with Millon’s reagent, and contains a body allied to keratin. Cornein, 
CyHi,N,O,s, although so similar to conchiolin in its composition, differs 
from it by giving a red colour with Millon’s test. Spongin does not 
give any of these colour reactions, and yields no tyrosine on decompo- 
sition. Conchiolin and spongin also resemble one another by yielding 
peptone-like substances which differ from true peptones and albu- 
moses by not giving the three reactions mentioned above, thus differing 
from keratin, which is not digestible. Fibroin, on the other hand, 
behaves to all three tests like an ordinary proteid, and on decomposi- 
tion yields leucine, glycocine, and tyrosine. W. D. H. 


Hyalogens. By C.F. W. Kruxensere (Zeit. Biol., 22, 261—271), 
—In addition to the hyalogen present in the walls of hydatid cysts, 
various other allied substances occur in the animal kingdom. By the 
action of alkalis, these insoluble hyalogens are changed into other 
substances to which the generic name hyalin is given, and which are 
easily soluble in water. By heating them with dilute sulphuric acid, 
a reducing sugar, probably glucose, is formed; in this they resemble 
mucin. 

The edible birds’-nest is chiefly composed of a hyalogen (neossine), 
which yields as its hyalin, neossidine. Neossine gives the xantho- 
proteic reaction ; Millon’s reaction is given by the neossine of certain 
birds, not by that of others. Chondrosine is a hyalogen obtained 
from the sponge Chondrosia reniformis. The vitreous humour from 
the eyes of oxen and pigs was found to contain a hyalogen, whereas 
the cornea did not yield one, but was found to consist chiefly of 


482 ABSTRACTS OF CHEMICAL PAPERS. 


collagen and a proteid allied to myosine. Spirographin, which 
largely composes the skeletal tissues of the worm Spirographis, is also 
a hyalogen, but differs from the others by yielding when acted on by 
alkalis not only a hyalin, Spirographidin, but also catechol. The 
hyalogens are not acted on by gastric juice ; some are, some are not 


attacked by trypsin. W. D. &H. 


Venous Hemaglobin. By M. Nencxi and N. Sieper (Ber., 19, 
410).—The authors’ statement (this vol., p. 374) that venous hemo. 
globin had not previously been obtained in the crystalline form, is in. 
correct, the substance having been prepared by Hiifner (Abstr., 188], 
625). A. J. G. 


Physiological Chemistry. 


Formation of Fat from Carbohydrates in Carnivorous 
Animals. By M. Rusner (Zeit. Biol., 22, 272—280).—Various ob- 
servers have shown that in herbivorous animals, the formation of fat 
from amyloid food takes place. The present research indicates that the 
same may occur in flesh feeders ; the dog being the animal selected for 
experiment, and the food given consisting of sugar and starch with a 
small quantity of fat, after the animal had starved for a few days. 

Analyses of the food and excrements show that a large amount of 
carbon was retained in the body. It is proved that this would not 
be accounted for by the fat in the food, that the carbon would not 
have been assimilated in the form of glycogen, and also that the 
food did not remain undigested in the intestine. The conclusion is 
drawn, therefore, that it was stored up as fat. W. D. H. 


The Formation of Hippuric Acid. By H. Tappemer (Zeit. 
Biol. 22, 236—240).—The hippuric acid in the urine is derived (1) 
from the benzoic acid in the food uniting with glycocine in the 
organism; (2) it is a product of metabolism of the animal tissues, 
and occurs in small quantities in the urine of starving animals; (3) 
phenylpropionic acid is one of the putrefaction-products of albumin, 
and it has beeu therefore thought that some of the hippuric acid in 
the urine may come from the putrefaction in the alimentary canal 
(Salkowski). 

The present research is directed to show the actual presence of 
phenylpropionic acid in the alimentary canal, and thus to increase 
the probability of the above supposition. 

The ox was the animal and hay the fodder used. The fluid part of 
the contents of several paunches was rendered faintly acid with 
phosphoric acid and distilled until volatile acids ceased to come over. 
The still acid residue was evap@rated to dryness, and repeatedly 
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extracted with ether to remove the chlorophyll. An acid, yellowish- 
brown syrup was left, which on evaporation deposited long thin 
prismatic crystals of phenylpropionic acid. W. D. H. 


Copper Compounds as Poisons. By Du Movuttn (J. Pharm. 
[5], 13, 189—190).—Copper sulphate to the amount of 3, 4, and 
5 grams ata time was given to dogs; vomiting followed, but after 
some hours the animals appeared none the worse. Doses of 41 gram 
of copper subacetate were given every day for six weeks to dogs and 
rabbits, without producing poisonous effects. Vomiting occurred 
during the first four or five days, after which it ceased and did not 
again recur. Oxide and carbonate have been administered during a 
year to rabbits without hindering growth. Compounds of copper 
with fatty acids gave similar negative results. The author has pre- 
scribed copper sulphate in various cases of infantile sickness without 
producing poisonous effects. o Ee 


Chemistry of Vegetable Physiology and Agriculture. 


Determinations of Diastatic Action. By J. R. Ducean (Amer. 
Chem. J., 7, 306—312).—The determination of diastatic action by 
ascertaining the time required for the conversion into dextrin and 
sugar of a given weight of starch, using iodine as indicator, is 
inaccurate. The starch most suitable for determinations is arrow- 
root, different samples being very nearly equally acted on under like 
conditions. Distilled water and very carefully neutralised malt solu- 
tions must be used. The addition of very small quantities of an 
alkali rapidly reduces the action of diastase; the addition of very 
small quantities of acids at first does not retard the action of diastase, 
probably because of the salts contained in the starch and malt 
extract; a further addition of acid soon prevents the action. The 
action of malt extract on a neutral starch solution hardly decreases 
with the time of action, but with an alkaline starch solution the case 
is different. It is considered that the diastase is not used up in the 
action, and that the starch molecule splits up at once into dextrin 
and maltose. The action increases proportionately with increased 
amounts of diastase, provided the amount of starch present is also 
increased. H. B. 


Development and Absorption of Heat by Plants. By 
G. Bonnier (Compt. rend., 102, 448—450).—A large number of 
species was employed in these experiments, and the determinations 
were made either with a Berthelot’s calorimeter or with a Regnault’s 
thermocalorimeter, the method of constant temperatures being 
adopted in the latter case. 
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The quantities of heat developed in unit time by the same weight 
of living tissues differ very considerably with the stage of develop. 
ment, and usually pass through successive maxima and minima. The 
most important maxima correspond with the commencement of ger- 
mination and efflorescence respectively. These are also the stages at 
which respiration is most intense, but if the quantities of heat cor. 
responding with the amount of carbonic anhydride evolved in a given 
time are compared with the heat actually developed during the same 
time, there is never any sensible agreement between the two quan- 
tities. The quantity of heat developed is not equal to that which 
would be produced by the combustion of the carbon lost by the 
organism. 

At the commencement of germination, the heat actually developed 
is much greater than that calculated from the amount of carbonic 
anhydride evolved, and even greater than that which would be deve- 
loped by the combination of carbon with the whole of the oxygen 
absorbed during germination; but after germination and during the 
formation and maturing of the fruit, the reverse is the case. 

These facts agree with the hypothesis that the reserve substances, 
which are not directly assimilable, are usually formed in the organism 
with absorption of heat; whilst the transformation of these sub- 
stances into assimilable materials is accompanied, as a rule, by a 
development of heat. During the consumption of the reserve sub- 
stances, as at the commencement of germination, the heat developed 
by the transformation of these substances is added to that developed 


by the formation of carbonic anhydride; but whilst reserve sub- 
stances are being formed, as during the maturing of the fruit, the 
heat actually developed is the difference between that absorbed in the 
formation of the reserve material and that developed by the formation 
of carbonic anhydride. C. H. B. 


Migration of Nitrates in Plant Tissues. By G. Carus 
(Ann. Agronom., 12, 24—42).—The method of study adopted by the 
author is the microchemical one. Sections of various plant tissues 
were immersed in a weak solution of Arnaud’s reagent, cinchonamine 
hydrochloride acidified with hydrochloric acid. After a longer or 
shorter period, according to the quantity of nitrates present, crystals 
of cinchonamine nitrate separate out; the size, shape, and position of 
the crystals, whether within or without the cell, also afford indica- 
tions of the relative abundance of nitrates in the different tissues. 
Tke author’s observations demonstrate that many plants have the 
peculiar property of storing up an excess or reserve of nitrates espe- 
cially in the medullary parenchyma of the stem and in the cortical 
parenchyma. This reserve is greatest at the period immediately pre- 
ceding the flowering; the nitrates are then stored chiefly in the lower 
third of the stem, and are designed for the nutriment of the physio- 
logical summit of the plant, namely, the flowering axis. If a branch 
containing nitrates in the stem, and showing a flowering axis, be cut off 
and plunged in distilled water, the nitrates soon disappear, and as they 
are not found in the water, must be considered to have been used by 
the plant. Also if a branch of this sort be cut off above the reserve 
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of nitrates and plunged in a ye%,5 solution of potassium nitrate, 
sections just below the flowering products soon show the presence of 
nitrates. The power of accumulating nitrates is a specific property 
of certain cells of certain plants. Amongst those particularly rich in 
this reserve of nitrates are Solanum tuberosum, Urtica dioica, Mer- 
curialis annua, Sinapis alba, Brassica oleracea, Spinacea oleracea. 
Amongst those not containing nitrates in excess are Senecio vulgaris, 
Syringa vulgaris, Viola tricolor, Malva, Rumex, Phaseolus, and Chrys- 
anthemum. Berthelot and André consider that the cells of the stem 
have the power of elaborating nitrates. Boussingault’s opinion, 
which is corroborated by the author’s experiments, was that the 
nitrates enter the plant as such from without, and are assimilated in 
the plant. Branches of dahlia, selected when free from nitrates, and 
plunged into a solution of ammonium sulphate, have never shown the 
formation of nitrates in their tissues. The author suggests that 
exhausting crops are those which possess the special property of 
storing up nitrates. J. M. H. M. 


Composition of Unripe Potatoes. By J. Huneersiinier 
(Landw. Versuchs-Stat., 1884, 381—388).—Asparagine, glutamine, 
and xanthine were obtained as components of the nitrogenous 
matter of the unripe potatoes. From the examination of tubers 
at different stages of growth, the author concludes that after a 
certain stage has been reached, the amount of dry matter slightly 
decreases, that amido-nitrogen increases but at the cost of the albu- 
minoid nitrogen, and that starch increases continuously whilst sugar 
remains fairly constant. E. W. P. 


Some New Diuretics. By 8S. A. Poporr (Vrach, 1886, 74—76). 
—The berries and calyx of Rubus chameemorus, or cloud-berry, which 
is used as a diuretic, do not contain any alkaloid. When the hot 
alcoholic extract of a large quantity of the berries, after treatment 
with animal charcoal, &c., was diluted with distilled water, an acid 
was precipitated in light, nearly colourless flakes. This acid has 
marked diuretic properties, is sparingly soluble in water, easily soluble 
in alcohol, and forms crystalline salts with alkalis, readily soluble in 
water. T. M. 


Manurial Value of Braken. By R. Hornsercer (Landw. Versuchs- 
Stat., 1886, 371—380).—In some districts this fern grows luxuriantly, 
and is used as litter; the analysis of the ash in parts per 1000 of the 
dry substance is as follows :— 


K,0. Na,O. CaO. MgO. FeO; Mn,0, P.O; 80s  SiOs. 
132 066 579 4181 040 4132 4121 42107 ~=« 13°50 
Total ash.... 27°07 Nitrogen.... 7°06 


The author has considered it necessary to give this analysis, as it differs 
80 widely from those published by others. 
There is further shown the quantities of its different constituents, 
which are added to a soi! by employing the fern as a manure. 
E. W. P. 
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Action of Ferrous Oxide on Vegetation. By O. Ke.iyer 
(Landw. Versuchs-Stat., 1886, 365—370).—T hese experiments were con- 
ducted in Japan with soils derived from volcanic tufa, which are rich in 
ferrous compounds; the iron generally appears partly as the magnetic 
oxide sand (to the extent of 7 per cent.), partly as easily decomposable 
silicate and soluble carbonate. When horse-dung was mixed with 
this class of soil, the decomposition of the magnetic oxide took place 
very slowly, and it was probable that if any harmful effects were pro- 
ducible by the ferrous oxide formed, the large proportion of magnetic 
oxide would mask those effects, as the ferrous compounds formed 
would be in small quantities and soon washed away by rain, or 
converted into the hydroxide. In 1883, experiments were made with 
ferrous sulphate in varying quantities, when no harmful influence on 
the plants in any stage of growth was remarked. The experiments 
would have been continued but for the publication of Griffiths’ paper 
on the same subject (Trans., 1884, 71, and 1885, 46); the author, 
however, does not agree with Griffiths’ views that iron sulphate is a 
manure, but considers that it acts indirectly in rendering the plant 
food soluble. E. W. P. 


Analytical Chemistry. 


Indicator for Weak Acids. By R. Encet (Compt. rend., 102, 
214—217).—Poirier’s soluble blue, C4B (Abstr., 1885, 931), can be 
used in the alkalimetric titration of feeble acids, and also indicates the 
acid function of phenols and allied compounds. 

With this indicator, phenol in aqueous solution behaves like a 
monobasic acid, and resorcinol as a bibasic acid. An alcoholic solu- 
tion of phenol, however, has no action on soluble blue previously 
reddened by potash, just as certain strong acids are without action 
on litmus in presence of alcohol. Chloral and hydrocyanic acids can 
be accurately titrated with soluble blue as indicator; but monhydric 
alcohols and ordinary aldehyde are without action on it. Polyhydric 
alcohols, like glycerol, show a distinctly acid reaction, and glycocinc, 
taurine, &c., behave like acids, but these substances cannot be titrated. 

Morphine, or its hydrochloride, shows distinctly a double phenolic 
function. C. H. B. 


Permanent Potassium Iodide and Starch Solution. By C. 
Remuarot (Zeit. anal. Chem., 25, 37).—To 5 grams of finely- 
powdered starch, thoroughly mixed with 50 c.c. of water, add 25 c.c. 
of potash solution (1 part solid to 2 of water). On vigorous shaking 
a uniform jelly is formed. Add 500 c.c. of water and 2 grams of potas- 
sium iodide and heat to boiling with constant agitation. Cool, dilute to 
a litre, and filter. A solution made as above, and not preserved from 
light, showed no trace of decomposition in a year. M. J. S. 
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Micro-chemical Reactions. By A. Strene (Jahrb. f. Min., 1886, 
1, Mem., 49—61. Continuation of Abstr., 1885, 294).—For estimating 
silver under the microscope, the author makes use of the solubility of 
silver chloride in hydrochloric acid. On evaporation minute, regular 
crystals, mostly octahedra, of silver chloride are formed. For detect- 
ing selenium, the substance is dissolved in nitric acid, evaporated first 
alone and then with hydrochloric acid, decomposed with several drops 
of an aqueous solution of sulphurous acid as concentrated as possible, 
and allowed to stand for several hours with addition of sulphurous 
acid. Selenium slowly separates out in opaque granules, which may, 
however, be easily detected in reflected light from their reddish-brown 
colour. In this way, very small quantities of selenium, to 0°02 mgrm., 
may be detected. On treating a substance containing sulphur with 
nitric acid, and adding calcium chloride, monoclinic needles of gypsum 
are formed. The method proposed by Behrens for detecting sulphur 
may also be employed; this consists in the addition of cesinm 
chloride and aluminium chloride, when octahedra of cesium alum are 
formed. In order to test a substance for arsenic, it must be oxidised 
with nitric acid; the presence of chlorine compounds and hydro- 
chloric acid should be guarded against. .To the arsenious acid 
solution, ammonia is added, then a drop of ammoniacal magnesium 
solution ; both drops being heated, and when hot united. On cooling, 
ammonium magnesium arsenate separates out in rhombic crystals ; 
the most characteristic being equilateral triangles and trapeziums, 
since these forms indicate the hemimorphism of the compound. For 
the detection of small quantities of antimony, the author oxidises to 
Sb,O;, adds normal Larium tartrate suspended in water, and heats. On 
cooling, rhombic tablets of antimony barium tartrate, Ba(SbO),C,H,0;2 
+ 2H,0) separate out. The reaction is remarkably delicate. An 
excellent test for barium is tartar emetic, which in neutral barium 
solutions gives the crystalline precipitate mentioned above. Sodium 
phosphate is the best test for lithiwm. It should be added hot. On 
cooling, highly characteristic crystals are obtained. 

With the aid of tests described above, the author shows that the 
Jire-blende of St. Andreasberg and the rittingerite of Joachimsthal 
differ, in that the former contains antimony, and the latter arsenic. 
The formula of fire-blende is Ag;SbS;; whilst the similarity of form 
exhibited by rittingerite should point to the formula Ag;AsS; or 
Ag;As(S,Se)s. B. H. B. 


Method for determining Active Chlorine in Bleaching 
Powder. By A. Livorr (J. Russ. Chem. Soc., 1885, 555—559).— 
The bleaching powder is decomposed in a weighed apparatus by a 
5 per cent. solution of formic acid, and the gaseous products passed 
first through concentrated formic acid, and then through calcium 
chloride, 1 mol. of carbonic anhydride being evolved for every atom of 
active chlorine present. A comparison of the results obtained by this 
method with numbers determined iodometrically, showed them to be 
very satisfactory. The presence of calcium carbonate in commercial 
bleaching powder is a source of error, this carbonate unduly raising 
the numbers by 0°1 to 0°5 per cent. Thus bleaching powder which 
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has been a long time in contact with air gives erroneous results 
by this method. Finally, the importance of formic acid as an anti. 
chlore is pointed out, the products of decomposition under these 
conditions being water and carbonic anhydride only; a thorough 
washing of the material bleached is therefore not of such impor- 
tance as in the case of sodium thiosulphate. A. F. 


Employment of Hydrogen Peroxide in Volumetric Analysis. 
—By S. Eximuspere (Ber., 19, 320—323).—Classen and Bauer 
(Abstr., 1883, 934) proposed a method for the gravimetric estima- 
tion of the sulphur in sulphides in which the latter were decomposed 
by boiling with hydrochloric acid, and the evolved hydrogen sulphide 
passed into an alkaline solution of hydrogen peroxide; it was thus 
oxidised to sulphuric acid, and was then estimated as usual. This 
process required the use of hydrogen peroxide free from sulphuric 
acid, which is troublesonie to obtain. The process can, however, 
be converted into a volumetric one by using a carefully neutralised 
solution of hydrogen peroxide to which a known volume of standard 
alkali is added; the reaction is conducted as previously described, and 
at the finish the amount of alkali neutralised by the sulphuric acid 
formed is determined by titrating back with standard acid, using 
dimethylaniline-orange as an indicator. The results areaccurate. The 
method can also be applied to the analysis of thiosulphates and tetra- 
thionates, the salts being gently heated with hydrogen peroxide and 
standard alkali, &c. 

Klobukoff’s method of preparation (Abstr., 1885, 1110) does not 
yield tetrathionate free from trithionate. Sodium tetrathionate 
crystallises with 2 mols. H,0. A. J. G. 


Estimation of Nitrogen by Combustion. By G. S. Jonson 
and A. Emoart (Chem. News, 53, 76—77).—In the modification of 
Dumas’ method already described (Abstr., 1885, 189), two boats 
separated by asbestos are now used instead of one boat as before. 
The substance is put in the front one, the chlorate in the other; it is 
now, therefore, possible to examine the ash of the substance and 
to collect with greater facility all the nitrogen due to destructive 
distillation before proceeding to the actual combustion. 

D. A. L. 


Determination of Phosphorus in Iron and Steel. By J. B. 
MacxtintosH (Amer. Chem. J., '7, 296—306).—When iron or steel is dis- 
solved in hydrochloric acid, a portion of the phosphorus escapes as 
hydrogen phosphide, a portion remains in the insoluble residue, 
and a portion goes into solution, but not wholly as phosphoric acid, 
since all the phosphorus cannot be precipitated from such solution by 
addition of a small amount of an oxidising agent and an acetate. All 
the phosphorus in the ferrous chloride solution may, however, be con- 
verted into phosphoric acid without oxidising the ferrous salt, by 
addition of sulphurous acid and boiling. On this the following rapid 
and accurate method is founded. The sample is dissolved in hydro- 
chloric acid in a stream of oxygen or air, the escaping gases being 
absorbed in permanganate acidified with sulphuric acid ; the solution 
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is heated to boiling, the passage of the oxygen current stopped, an excess 
of strong sulphurous anhydride solution is added to the liquid, and 
the boiling continued until the precipitated manganese dioxide in the 
absorption flasks is redissolved; the solutions are then mixed, whilst 
the residue is oxidised with nitric acid and potassium chlorate, and 
evaporated todryness. The ferrous solution is boiled until the excess of 
sulphurous anhydride is expelled, a few c.c. of permanganate is added 
to oxidise a little of the iron, and the liquid then precipitated with an 
acetate, the filtrate being boiled to ensure the precipitation of the 
whole of the phosphorus. The precipitate so obtained is dissolved 
in hydrochloric acid, added to the solution of the residue, the 
whole evaporated to dryness to remove silica, and the phosphoric acid 
determined by the molybdate method. H. 


Observations on Joly’s Paper on the Titration of the Acids 
of Phosphorus with Different Indicators. By R. Encxt (Compt. 
rend., 102, 431—433).—The difference between Joly’s results and 
those which the author had previously obtained is due mainly to the 
fact that Joly employed very dilute solutions, in which the bi- and 
tri-basic salts were more or less decomposed by the water present. 

C. H. B. 

Determination of Phosphoric Acid, Iron, and Alumina in 
Slags. By B. Kosmann (Chem. Zeit., 10, 52).—Basic slags contain 
iron phosphide, and as some of this phsphide remains associated with 
the silica, it requires prolonged digestion with aqua regia with renewal 
of the hydrochloric acid, to completely decompose it. It is pointed 
out that it is incorrect to calculate all the phosphorus present in such 
a slag as phosphoric acid without making allowance for the phos- 
phorus as phosphide, especially when considering the technical appli- 
cation of the slag—Thomas-process slag, for example. Hence for the 
actual determination of phosphoric acid in the slag, the phosphorus 
from the phosphide should not be in solution. With regard to the 
analytical method, the filtrate from the silica is neutralised with am- 
monium carbonate, acetic acid added, and the whole warmed. The 
precipitate is thrown on a filter, washed, and dissolved in dilute 
hydrochloric acid, and exactly halved. In the one part, the phosphoric 
acid is determined, with ammonium molybdate, &c.; in the other, the 
iron, alumina, and their phosphates are reprecipitated, washed, dried, 
ignited, weighed, and the iron determined in the residue volume- 
trically. The phosphoric acid in the acetic acid solution is determined 
with uranium nitrate or otherwise. D. A. L. 


The Quantitative Efficiency of the Marsh-Berzelius 
Method for the Detection of Arsenic. By W. P. Heappen and 
B. Sapien (Amer. Chem. J., '7, 338—342).—The method gives satis- 
factory results under the following conditions :—The zinc must be free 
from carbon and pure in other respects. The arsenic must be present 
in the form of arsenious acid. Iron, copper, platinum, or their salts, 
and probably the other heavy metals and their salts, must be absent. 
The calcium chloride used for drying the gas must be neutral, and 
must not be used more than once. The action must be slow and 
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regular, and the decomposition tube kept at a dull red heat. Two 
decomposition tubes are necessary, about 3 per cent. of the arsenic 
being deposited in the second tube. H. B. 


Estimation of Alkalis. By M. Krerzscumar (Chem. Zeit., 10, 
195).—In order to avoid the loss which usually attends the present 
method of determining the alkalis, the author proceeds as follows :— 
After the removal of the magnesium, the hydrochloric acid solution is 
evaporated, and in order to ensure the complete expulsion of the 
hydrochloric acid, when the mass is nearly dry, it is moistened with 
small quantities of absolute alcohol, evaporated, and dried thoroughly 
at 110°. The residue is dissolved, and the solution accurately halved ; 
in the one half the chlorine, in the other the potassium, is determined, 
and from the results obtained the proportions of potassium and sodium 


are calculated. D. A. L. 


Estimation of Magnesia as Ammonium Magnesium Phos- 
phate. By L. Briant (Chem. News, 53, 99).—After adding sodium 
phosphate to the solution in the usual way, the author shakes it 
violently for ten minutes, and then proceeds at once to filter, &c. The 
time required for a determination is greatly shortened, and, according 
to the results obtained, without any sacrifice of accuracy. 

D. A. L. 


Determinations of Zinc in Zinc Fume. By L. Margquaror 
(Zeit. anal. Chem., 25, 25—29).—The coarse and fine parts are sepa- 
rately sampled, powdered, and mixed; 250 grams is covered with 
water, and then dissolved in aqua regia, adding the acids alternately. 
The insoluble residue, containing tin, antimony, and lead chloride, and 
also some zinc, is finely powdered in a mortar, and again heated with 
dilute nitric acid. The mixed and diluted solutions are cooled, 
decanted, and with the washings of the residue (using cold water) 
are made up to 4 litres. Of this, 8 c¢.c. is evaporated with a small 
excess of sulphuric acid, taken up with 250 c.c. of water, and mixed 
with excess of sodium chloride and some hydrochloric acid. Hydrogen 
sulphide is then passed into the liquid ; the precipitate is collected, re- 
dissolved in nitric acid, and this solution again treated in the same way. 
The united filtrates are heated to remove hydrogen sulphide; the iron 
is oxidised by bromine, and the liquid is slowly poured into an excess 
of dilute ammonia. The iron precipitate must be redissolved and 
precipitated as before as often as the filtrates contain zinc. Acetic 
acid is added, then hydrogen sulphide, and the whole is diluted to a 
litre. After eight hours the precipitate is collected, washed with a 
mixture of acetic acid, sodium acetate, and hydrogen sulphide, 
dissolved in hydrochloric acid, and the zine precipitated by sodium 
carbonate. The ignited oxide will contain a little silica which must 
be weighed after redissolving. Weighing as sulphide gives low 
results, owing to the formation during drying of oxide which cannot 
afterwards be completely sulphurised. M. J. S. 


Detection and Estimation of Thallium in Presence of Lead. 
By E. A. Werner (Chem. News, 53, 51—52).—The solution contain- 
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ing the two metals is neutralised if acid, and treated with sodium 
thiosulphate until the precipitate first formed is redissolved ; potas- 
sium iodide is now added, which precipitates the thallium only. In 
this way, one part of thallium in 653,600 parts of solution, and mixed 
with over 5000 times its weight of lead, can be easily detected. 


D. A. L. 


Gravimetric Determination of Manganese. (Zeit. anal. 
Chem., 25, 114—116).—C. Reinhardt finds that from solutions con- 
taining much calcium, a little is precipitated with the manganese by 
Wolff’s method (Abstr., 1884, 640), but considers that by a double 
precipitation the calcium may be completely separated. To keep out 
carbonic anhydride he places a soda-lime tube before the bromine 
flask, and adds some calcium chloride to the ammonia wash-bottle. 
Mathesius, for the determination of manganese in compounds con- 
taining iron, precipitates the latter from the oxidised and nearly 
neutralised solution by an excess of levigated zinc oxide. He then 
makes up to a known volume, filters, and from a measured portion of 
the filtrate throws down the manganese by Wolff’s method, after 
adding much ammonium chloride and a large excess of ammonia. 
The precipitate is free from zinc. It is washed with solution of 
ammonium chloride mixed with ammonia (with which also the filter 
must first be moistened or the paper fibres will retain zinc), and then 
with hot water until all the chloride is removed. M. J. 8. 


Determination of Iron and Aluminium Oxides in Phos- 
phates. By B. Dyzr (Chem. News, 53, 51).—To avoid regarding as 
iron oxide any iron pyrites which frequently is present, the phos- 
phate is digested with hydrochloric acid, and the sand and pyrites 
removed in the usual manner. The solution is diluted, precipitated 
with ammonium acetate, the precipitate washed, dried, ignited, and 
weighed, and then dissolved in concentrated hydrochloric acid, citric 
acid is added to retain iron and alumina in solution, the whole 
neutralised with ammonia, acetic acid added, the lime precipitated 
as oxalate and determined as usual, the phosphoric acid precipitated 
from the filtrate as ammonium magnesium phosphate, and weighed 
as pyrophosphate, whilst the iron is precipitated as sulphide from the 
ammoniacal filtrate, and finally weighed as oxide; the alumina may 
be taken as difference, or, if preferred, determined. The iron present 
as pyrites can be easily determined by treating the ignited sand with 
hydrochloric acid, &c. D. A. L. 


Determination of Iron and Aluminium Oxides in Phos. 
phates. By E. W. T. Jongs (Chem. News, 53, 87).—The phosphate 
is dissolved in hydrochloric acid, and after removal of silica the solu- 
tion is oxidised with nitric acid if required, and then precipitated with 
an acid solution of ammonium acetate. The washed precipitate is 
dissolved in hydrochloric acid and boiled with potash, the precipi- 
tated iron hydroxide is dissolved, reduced with stannous chloride and 
titrated with dichromate. The filtrate from the iron hydroxide is 
heated, and treated with acetic acid and ammonium acetate; the 
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aluminium is under these circumstances always precipitated as ortho. 
phosphate. D. A. L, 


Action of Potassium Thiocarbonate on Nickel and Cobalt 
Salts. By T. Rosensiarr (J. Russ. Chem. Soc., 1886, 30—35).— 
A solution of potassinm thiocarbonate gives with nickel salts a dark 
brown, with cobalt salts a dark olive-green coloration; in concen. 
trated solutions, precipitates of the respective thiocarbonates are 
formed, which are not decomposed by heating to 75°; they are 
soluble in water and in excess of the reagent. Hydrogen peroxide 
decomposes these salts, giving nickelous and cobaltic oxides and 
sulphuric and carbonic acids. Potassium thiocarbonate also gives 
precipitates with iron, chromium, aluminium, manganese, and zinc, 
but they are decomposed by heat: in the case of aluminium and 
chromium into the hydroxides, of the other metals into the sulphides. 

In order to separate nickel and cobalt from mixtures containing the 
above-named metals, a sufficient quantity of potassium thio- 
carbonate and water is added to them, the liquid heated for 
45 minutes on a water-bath, filtered, the precipitate washed with ammo- 
nium sulphide, the filtrate decomposed by acetic acid, and the nickel 
and cobalt sulphates subjected to electrolysis in ammoniacal solution. 

For the qualitative detection of nickel and cobalt, the solution, if 
acid, is saturated with potash, a sufficient quantity of potassium thio- 
carbonate added, and the whole heated on the water-bath ; if the 
filtrate has a darker colour than the reagent used, it is treated with 
hydrogen peroxide and the precipitate examined for nickel and cobalt. 

A. TF. 

Separation of Titanium and Aluminium, and of Titanium 
and Iron. By F. A. Goocn (Amer. Chem. J., 7, 283—295).— 
The precipitation of a sulphuric acid solution of titanium by boil- 
ing is not complete unless the solution is so feebly acid that 
the whole of the aluminium cannot be retained in solution. The 
titanium is completely precipitated by a phosphate in presence of 
a large amount of free acetic or formic acids, whilst the alumina is 
wholly retained in solution ; but the method is tedious, owing to the 
nature of the precipitate. The quickest method is as follows :—Add 
to the solution acetic acid equal to from 7 to 11 per cent. by volume 
of the glacial acid, together with sufficient sodium acetate to convert 
all stronger acids present into sodium salts, boil, filter, and wash with 
acetic acid (7 per cent.); fuse the ignited precipitate with sodium 
carbonate, extract with boiling water, again fuse the residue with a 
little sodium carbonate, dissolve in strong sulphuric acid, and pour 
this solution into water, neutralise with ammonia, redissolve the pre- 
cipitate in a known amount of sulphuric acid, and precipitate finally 
by boiling with acetic acid and sodium acetate as at first; the opera- 
tions are short and easy. Ifa solution containing iron and titanium 
is treated as above, the precipitation of the titanium is incomplete ; it is 
found best to remove the iron by passing hydrogen sulphide into 
the faintly ammoniacal solution of the oxides in ammonium 
tartrate, taking care that the solution is still ammoniacal just before 
filtering; the filtrate is acidified, the. hydrogen sulphide expelled by 
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boiling, and the tartaric acid then destroyed by adding potassium 
ermanganate to the hot solution until manganic hydroxide is abun- 
dantly precipitated ; the manganic hydroxide is dissolved with help of 
a little sulphurous acid, and the titanium then separated by the 
acetate process. H. B. 


Quantitative Analysis by Electrolysis. By A. Crasszn and 
R. Lupwie (Ber., 19, 323—327).—The separation of antimony and 
arsenic can be readily effected provided that the arsenic is present in 
the pentad condition. The mixture is evaporated to dryness with 
aqua regia, dissolved in 2 to 3 c.c. of water, an aqueous solution 
of 1 gram of pure soda is added together with 60 c.c. of aqueous 
sodium sulphide, prepared as previously described (Abstr., 1885, 
932), and the operation conducted in similar manner to the separation 
of tin and antimony (loc. cit.). The deposited antimony is free from 
arsenic. Antimony can be separated from both tin and arsenic in 
this way, but if an estimation of the tin is also required, the method 
previously described (loc. cit.) must be used. 

Mercury can be separated from the alkaline earths, chromium, 
aluminium, nickel, cobalt, iron, manganese, uranium or cadmium, by 
electrolysis in dilute nitric acid solution for 12 to 16 hours with a 
current giving 0°5—1 c.c. of electrolytic gas. 

The electrolytic estimation of bismuth and its separation from 
zinc, nickel, cobalt, and uranium can be effected in a solution con- 
taining potassium and ammonium oxalates, by employment of a 
current so feeble as scarcely to give any formation of electrolytic gas 
ina voltameter. The metal deposited under these conditions admits 
of washing, &c. (Compare Classen and Reis., Abstr., 1881, a 

A. J. G. 

Quantitative Estimation of Methoxyl. By S. Zxtszx (Monatsh. 
Chem., 6, 989—996).—0°2 to 0°3 gram of the substance to be examined 
is boiled with 10 c.c. of hydriodic acid (sp. gr. = 1°68) in a flask 
connected with a reversed condenser, supplied with water at 40—50°. 
A current of carbonic anhydride is passed through the apparatus by a 
tube fused into the neck of the flask containing the substance. The 
methyl iodide formed by the action of the hydriodic acid on the 
methoxyi-compound passes from the condenser through Geissler’s 
potash bulbs containing water and a little amorphous phosphorus, 
heated in a water-bath at 50—60°; this serves to retain any hydriodic 
acid or iodine mechanically carried over. The gas then passes into 
two flasks, the first containing 50 c.c., and the second 25 c.c., of an 
alcoholic solution of silver nitrate. In 1} to 2 hours, the whole of the 
iodine is precipitated as silver iodide. The alcohol is poured off from 
the precipitate and diluted with water when a further separation of 
silver iodide occurs; this is weighed in the usual way. The silver 
iodide so obtained is not sensitive to light. 

A sketch of the apparatus and a table showing the very close results 
obtained by the method are given. N. H. M. 


Examination of Beer, and a Method of Determining Alcohol. 
By E. Bonuia (Zeit. anal. Chem., 25, 19—22).—After distilling off 
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the alcohol, part of the residue is further distilled with an excess of 
magnesium hydroxide, and another part with oxalic acid. Both 
distillates should be free from any odour other than that of good beer 
wort ; the former ought not to contain ammonia, and the latter should 
not show any opalescence. The alcohol is determined in the distillate 
by adding pure crystallised potassium carbonate in sufficient quantity 
to form a saturated solution. The alcoholic layer which separates is 
always of the same strength, so that the quantity of alcohol can be 
ascertained from its volume. A figure is given of a convenient 
measuring apparatus for the purpose. M. J. S. 


Quantitative Estimation of Glycogen. By R. Kitz (Zeit. 
Biol., 22, 161—194).—'T wo methods have hitherto been adopted for 
the estimation of glycogen in liver and muscle; the first consists in 
prolonged extraction with hot water, the second with hot potash; 
from the solutions so obtained the proteids are precipitated by hydro- 
chloric acid and potassio-mercuric iodide, and then the glycogen by 
alcohol ; the precipitate so obtained is collected, dried, and weighed. 
A point about which previous observers disagree, is whether in the 
latter method, the potash causes any change in the glycogen. To 
this question, and also to the question which of the two methods is 
the better, the present research is directed. The conclusions arrived 
at are as follows :— 

(1.) The method of extraction by potash is much quicker than that 
by water, and requires less apparatus. 

(2.) With liver it gives as good, and with muscle better, results 
than the water method, as it extracts the glycogen more thoroughly. 

(3.) The potash causes no change in the glycogen when employed 
to extract it from these tissues, although, when potash is boiled with 
a solution of pure glycogen, it is found to cause a loss of from 6 to 10 
per cent. 

(4.) In an artificial mixture of solution of glycogen and white of 
egg, the precipitate of mercury albuminate carries down with it about 
12 per cent. of the glycogen, which is not separated from it by pro- 
longed and careful washing; but no such loss occurs during the 


similar precipitation of proteid in a potash extract of liver or — 
W. D. H. 


Almond Oil Testing. By G. Vutpivs (Arch. Pharm. [3], 24, 
59—64).—The author examined the elaidin test, employing for that 
purpose samples of genuine almond oil obtained from a respectable 
firm of dealers; oil pressed by himself from both sweet and bitter 
almonds; and the same oils mixed with known quantities of olive oil. 
The test was applied in three ways :—(a) Fifteen parts of oil were 
shaken up with a mixture of three parts of fuming nitric acid and two 
parts of water; (b) the same, with the addition of a fragment of copper; 
(c) equal volumes of oil and the acid mixture given in (a). The 
investigations show that the test gives very variable results, and con- 
firms the assertions of Kreme] and others, that it is not easy to found 
a satisfactory method upon it. J. T. 
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. Detection of Acetone in Pathological Liquids. By P. Caaurarp 
(Bull. Soc. Chim., 45, 83—86).—The presence of acetone in urine 
or pathological liquids may be readily detected by adding a drop of 
an aqueous solution of magenta decolorised by sulphurous acid to 
the suspected liquid, when, if acetone is present, a violet colour is pro- 
duced, the intensity of which is proportional to the amount present. 
In dilute solutions, the coloration does not appear until after four or 
five minutes; if the amount of acetone is very minute, 200 c.c. of 
urine may be distilled at a gentle heat, and the first 15 c.c. which 
pass over examined ; by this means, the presence of less than 0°01 per 
cent. of acetone may be detected. A. P. 


Natural Fats. By C. Dusors and L. Papé (Bull. Soc. Chim., 44, 
602—608).—The authors have determined the solubility of butter, 
lard, veal fat, beef fat, mutton fat, and margarin in absolute alcohol, 
acetone, ether, and amyl alcohol. They find that the percentage of 
butter may be readily determined in an adulterated sample by esti- 
mating the solubility in alcohol of the mixed fatty acids prepared from 
it. A table of the solubilities in alcohol of ‘mixtures of from 5 to 95 
percent. of butter with the above fats is given. The addition of only 
5 per cent. of veal fat (which adulteration has the least marked effects) 
may be readily detected by this method. A table of the melting points 
of the fatty acids prepared from mixtures of butter with other animal 
fats is also given, and may serve as a useful control on the solubility 
determinations. A. FP, 


Melting Points of Fats. By C. Rernsarpr (Zeit. anal. Chem., 
25, 11—19).—The great discrepancies in the published accounts of 
the melting points of fats indicate that the methods employed are not 
free from sources of error. The author recommends a modification of 
Guichard’s method. A glass tube of the same thickness as the walls 
of the thermometer bulb is plunged into the melted and filtered fat so 
as to fill its end with a solid plug of the fat of the same length as the 
thermometer bulb. After a day or two (comp. Lenz, ibid., 23, 568), 
the tube is connected with a vessel containing air under a definite 
pressure, and the end containing the fat is then heated as usual in a 
vessel of water, with the thermometer bulb on a level with the fat 
cylinder. The temperature is taken at the moment when the fat is 
driven out of the tube by the air pressure. The result is influenced 
both by the diameter of the tube and by the amount of the air 
pressure. M. J. S. 


Santonin Estimation. By F. A. Fiuckiczr and J. Exuincer 
(Arch. Pharm. [3], 24, 1—11).—To determine the amount of san- 
tonin in the plants in which it occurs, the following method was 
finally adopted :—5 parts of raw material mixed with 1 part of slaked 
lime were boiled a couple of hours with a considerable amount of 
alcohol of sp. gr. 0°935. After allowing to cool, the liquid was poured 
off, and the boiling was repeated twice at least with fresh alcohol, 
after which the whole of the alcohol was distilled off from the clear 
solution. The residual liquid was saturated in the cold with carbonic 
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anhydride, filtered after some hours, and the filtrate evaporated to 
dryness. The residue was then ground up with animal charcoal and 
alcohol of the strength given above, and digested with a measured 
quantity of alcohol. After boiling up, the liquid was passed through a 
filter, the residue was washed with hot alcohol, and the alcohol expelled 
from the filtrate, yielding a liquid in which santonin crystals appeared 
after some hours. One sample of Flores cine thus treated gave 1-82, 
1°88, and 1°92 per cent. of santonin ; further, 20 grams of an exhausted 
sample of worm-seed, to which 0°30 gram of santonin was added, 
yielded 0°29 gram of santonin. Santonin occurs only in the parts of 
the plant above ground, not in the dry, woody root. J.T. 


Investigation of Tannins. By F. Nérzu1 (Dingl. polyt. J., 259, 
177—188, 228—239, and 272—284).—After some introductory re- 
marks on the preparation and chemical constitution of the tamnic acid 
of oak-bark, the author gives an outline of the different methods pro- 
posed for estimating the tannin in barks and other tannin materials. 
He then discusses at some length the methods recommended by 
Léwenthal, Simand, and Procter, and as an outcome of his researches 
describes a modified method for estimating tannins. The process in- 
volves the use of (1) a permanganate solution containing 1 gram of 
potassium permanganate per litre, standardised with iron or oxalic 
acid; (2) a solution of indigo prepared by dissolving 125 grams of 
indigo-carmine paste in 6 litres of water, adding 400 c.c. of concen- 
trated sulphuric acid, and filtering the mixture ; (3) a gelatin solu- 
tion, 20 grams per litre, to be prepared every day, as it decomposes 
very rapidly; (4) dilute sulphuric acid, 1 kilo. per 10 kilos. of water; 
(5) pure sodium chloride; and (6) kaolin. To effect the titration, 
10 c.c. of extract of bark (or 5 c.c. in the case of rich barks) is trans- 
ferred to a large porcelain basin and treated with 20 c.c. of indigo 
solution and 1 litre of water. The permanganate solution is then 
added gradually (about three drops in two seconds), the mixture 
being stirred continually. The end of the reaction is ascertained by 
the change of colour from light green to pure yellow. At this stage 
the edge of the basin exhibits a reddish tinge, the appearance of 
which indicates the completion of the oxidation. To analyse barks, 
the author proceeds as follows:—10 grams of the bark previously 
dried at 100° are boiled out repeatedly with water until iron paper 
ceases to give a reaction indicative of tannin. The infusion is then 
made up with water to 1 litre, and a portion filtered through a dry 
filter-paper; 5 or 10 c.c. of the filtrate is now titrated with perman- 
ganate. 50 c.c. of the filtered extract is precipitated with gelatin, 
salt, and kaolin, and 10 or 20 c.c. of the filtrate titrated. The per- 
manganate values obtained are calculated into percentage of tannin 
contained in the bark according to Neubauer’s equivalent, 63 oxalic 
acid = 41°57 tannin. D. B. 
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Refraction of Fluorine. By G. Guapsronz (Phil. Mag. [5], 20, 
481—483).—From a review of all the determinations of the refractive 
indices of fluorine compounds, the author shows that the refraction 
equivalent of fluorine must be very low, varying from 0'3—0'8, the 
results obtained with different substances being very discordant. The 
specific refraction of fluorine, therefore, can scarcely be more than 
the half of that of any known substance, and will lie between 0°015 


and 0°044. A. J. G. 


Sensitising Action of Dyes on Silver Chloride and Bromide. 
By J. M. Ever (Monatsh. Chem., 7, 1\—8).—For these experiments 
silver chloride gelatin plates, with ferrous oxalate or citrate developer, 
and silver bromide plates with alkaline developer, were used. Both 
were immersed in baths of different dyes (generally 1 : 20000), and 
thus sensitised for the least refractive rays. Daylight and gaslight 
(Argand burner) were employed as sources of light, and Warnecke’s 
sensitometer was used for photometric measurements. The following 
results were obtained :— 


Sensibility of ordinary chloride plates ..... ° 


™ chloride plate + 1 : 20000 eosin 13 03 

a - +1:80000 eosin 1°7—2:1 0°6—1°0 
2 - + 1: 20000 cyanin 17 0'3—0°5 
‘~ ordinary bromide plate........ 50 5 

a bromide plate + 1: 30000 eosin 60—120 4—5 

7 ~ +1:20000 cyanin 45—55 2—3 


Naphthol-blue reduces the sensibility. Eosin and cyanin have a 
greater sensitising action on chloride plates in the presence of ammonia 
than without it; ammonium carbonate and sodium hydroxide exert a 
retarding influence compared with ammonia. A much more intense 
photographic image is obtained with equal exposures in the presence 
of dyes than in their absence; and the negatives obtained in the 
former case are free from halos or irradiation effects. The colour of 
the film of reduced silver is also influenced by the presence or absence 
of dyes. G. H. M. 


Determination of Boiling Points of Small Quantities of 
Liquids. By A. Srwo.osorr (Ber., 19, 795—796).—A drop of the 
liquid is put into a glass tube which has been drawn out and fused 
together at the end. Into this tube is inserted a capillary tube fused 
together just above the lower end. The whole is then put, together 
with a thermometer, into an ordinary melting point apparatus. As 
soon as a quick stream of bubbles rises from the end of the capillary 
tube the temperature is observed. This must be repeated a few times, 
and the mean result taken. 

The capillary tube is used to prevent the liquid from becoming 
superheated. A sketch of the apparatus is given. N. H. M, : 

VOL. L, 21 
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New Law in Thermochemistry. By G. F. Becker (Amer. J. 
Sci., 31, 120—125).—Berthelot’s thermochemical law applies only 
to the final molecular configuration of given substances, and gives no 
information as to the series of transformations which they undergo 
before reaching a condition of stable chemical equilibrium. The rate 
at which chemical energy is converted into heat by various possible 
reactions, appears to be an important factor in determining the order 
of their occurrence. To determine experimentally the rate at which 
this heat is produced was out of the question with the time and 
resources at the author’s disposal. He therefore undertook to inquire 
whether, by considering chemical energy as a form of motion, any 
definite results could be reached as to the rate of the evolution of heat. 
This investigation eventually led to a principle embracing that 
sought. This is published under the title of a ‘“ Theorem of Maximum 
Dissipativity ” (Amer. J. Sct., 31, 115—120). The chemical interpreta- 
tion of this principle is:—The sum of the chemical and physical 
transformations in any chemically active system will be such as to 
convert higher forms of energy into heat, light, &c., at the greatest 
possible rate, provided that the interval of time for which the com- 
parison is made is a multiple of a certain fraction of the period of the 
most rapidly moving particles of the system. For all experimental 
purposes this is equivalent to the statement that the transformations 
will be such as to evolve heat or light at the highest possible rate. 
This law obviously includes Berthelot’s. In conclusion, the author 
points out the applicability of this law to the determination of the 


order of the genetic succession of minerals in massive rocks. 
B. H. B. 


Extension of the Law of Density Numbers to a Case in 
Thermochemistry. By J. A. Grosnans (Ber., 19, 497—499)— 
The molecular heats of combustion (Q) of paraffins and olefines can 


be calculated according to the formula Q = 33333° . 4 in which a = 
n 

the molecular weight, and n = gq + p, the number of atoms of hydro- 
gen and carbon respectively in the compound. The heat of com- 
bustion of hydrogen being assumed to be 33333, instead of 34000, the 
observed figure. 

In the general form Q = 33333 “2, this formula can be applied to 

n 


other series of compounds, the value of x varying in different series: 


with the fatty alcohols and ethers x = 5 —1. 


The heat of formation of the paraffins can be calculated according 
to the formula H = 35220". 7. ALG. 


Expansion of Ether at Various Pressures. By G. P. Grimatpl 
(Gazzetta, 15, 517—527).—The author has determined the coefficient 
of expansion of ether in the liquid state for every 10 degrees from 0° to 
100°, under pressures varying from 1 to 25 metres, and from the results 


ie 
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‘deduced the values for -. As a general result it follows that ether 


at high pressures has a maximum density at temperatures which vary 
with the pressure. Comparing the values obtained with those deduced 
from the formule proposed by <= van der Waals, and Mendeléeff, 
—b 
Vv 
factory results. In this formula J, is the mean path-length of the 
molecule, / the path-length if the molecule were a material point and 
not of sensible dimensions, and b some multiple of the specific mole- 


cular volume, 8 according to Blaserna, and 4 according to van der 
Waals. V. H. V. 


it appears that the formala + = of van der Waals gives satis- 


Influence of Temperature on the Heat of Dissolution of 
Salts. By W. A. Tinpen (Proc. Roy. Soc., 38, 401—414).—Experi- 
ments, quoted in this paper, were made with a view of throwing some 
light on the condition of a solid when dissolved in a liquid, especially 
in cases which display a critical temperature of solution, such as that 
of sodium sulphate. The data obtained show that although the 
original method of preparation of the anhydrous salts influences tlie 
result, yet in all cases the heat-change is more exothermic or less 
endothermic with increase of the temperature at which the salt is 
dissolved. The result is in accordance with the @ priori principle 
first enunciated by Person, more fully examined by Berthelot and 
Thomsen, and embodied in the equation Q; = Q; + U—V. In this, 
Qr and Q; are the heat-changes in the dissolution at temperatures T and 
t respectively, U the sum of the heat-capacities of salt and water, 
and V the heat-capacity of the solution between the above limits of 
temperature. In all cases investigated, however, whether exothermic 
or endothermic, the observed results were less than those calculated 
from this formula; or, expressed in words, there is consumption of 
energy corresponding to an absorption of heat, unaccounted for by the 
difference of the specific heats of salt and water, taken separately, 
and of the resultant solution. 

The net thermic result is the effect of the mixed causes; on the 
one hand are the liquefaction of the salt and its intermixture with the 
solvent, both being endothermic changes; on the other hand is the 
exothermic change of chemical reactions between the salé and water. 
These reactions, evidenced in the case of the salts of the heavy metals 
by the formation of insoluble hydroxides or basic salts, are probably 
not altogether without effect in salts of the alkali metals; a part of 
the difference between the observed and calculated results is doubt- 


less to be accounted for by this decomposing action of water. 
Ve, Be Ve 


Dissociation of Liquids. By H. W. B. Roozesoom (Rec. Trav. 
Chim., 4, 355--361).—The experiments of Debray, Isambert, and 
others, on the dissociation of solids have differentiated two phenomena, 
the one discontinuous, in which the constancy of tension of the gas 
evolved at any particular temperature points to the coexistence of de- 
composed and undecomposed molecules; the other continuous, in which 


212 
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the variability of the tension and its diminution, with the quantity of 
gas contained in the combination, points to a uniform diffusion of 
gaseous among solid particles. The constancy of dissociation tension 
thus offers an important criterion between chemical combination and 
mere solution. As experiments hitherto have been restricted to cases 
in which a gas is evolved from a solid, the author has investigated 
cases in which the products of dissociation are a gas and a liquid, par- 
ticularly the dissociation of the compound NH,Br,3NH,, an instance 
of chemical combination, and of the mixtures of chromium oxy- 
chloride with chlorine, and of bromine with nitric oxide, which are 
found to be cases of mere solution. (Compare following Abstracts.) 
Vo a Ve 


Dissociation of Compounds of Hydrogen Bromide with 
Ammonia. By H. W. B. Roozenoom (Ree. Trav. Chim., 4, 361—379). 
—Troost (Abstr., 1881, 972) has described the preparation of two 
compounds of hydrobromic acid with ammonia, one, NH,Br,NH,, a 
solid, the other, NH,Br,3NH;, melting at + 6°. The author has more 
fully examined the dissociation tension of these two compounds; he 
finds that the latter compound melts at 8°7° in closed vessels, but on 
decreasing the proportion of ammonia from 3 mols. NH; to 2°63 mols., 
the point of fusion is lowered to 6°6°. The phenomenon is analogous to 
the formation of the so-called cryohydrates, the compound NH,Br,3NH, 
being comparable to ice, and the compound NH,Br,NH; toa saturated 
saline solution. 

From the experiments on the dissociation tension both of the liquid 
and at the point of fusion of the solid compounds, the following con- 
clusions are drawn: (1) The tension of the liquids decreases regularly 
with decrease in the proportion of ammonia; (2) the tension of the 
compound NH,Br,3NH, in the solid state remains constant for the same 
temperature, whatever be the amount of dissociation; (3) the tension 
of the solid compound is less than that of the liquid, but as the former 
increases more rapidly with the temperature than the latter, they 
ultimately become equal; namely at the point of complete fusion of 
the combination NH,Br,3NH;. Finally to each composition of the 
liquid a certain temperature corresponds, below which the dissociation 
tension remains constant for the same temperature, and that whatever 
the quantity of ammonia expelled, thus pointing to the formation of a 
heterogeneous system. The experiments described are illustrated by 
a series of curves of dissociation tension in terms of temperature, that 
of the combivation NH,Br,NH; being continuous, whilst that of the 
combination NH,Br,3NH, exhibits a point of inflection corresponding 
to its point of fusion. V. H. V. 


Solubility of Chlorine in Chromium Oxychloride. By H. W. B. 
Roozesoom (Rec. Trav. Chim., 4, 379—381).—It is well known that 
in the preparation of chromium oxychloride a liquid is obtained, 
which contains a considerable proportion of free chlorine. Exper'- 
ments are quoted in this paper to show that the proportion of chlorine 
varies continuously with the temperature and pressure. ‘he phe- 
nomenon is, therefore, one of solution. V. H. V. 
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Solubility of Nitric Oxide in Bromine. By H. W. B. Roozesoom 
(Rec. Trav. Chim., 4, 381—383).—According to experiments of P. 
Muir, the liquid NOBr, on dissociation exhibits certain points of 
constant composition under different pressures (this Journal, 1875, 
844). The experiments of the author, however, show that the tension 
of nitric oxide varies continuously when the composition of the 
substance varies from NOBr; to NOBr,; between these points, there- 
fore, the nitric oxide is merely dissolved in the bromine. ~ 


Dissociation of the Hydrate of HBr,2H,0. By J. H. van’r 
Horr (Rec. Trav. Chim., 4, 414—417).—It has been shown by 
Roozeboom that the curve of tension of dissociation of solution of 
the hydrate of hydrobromic acid, HBr,2H.0, expressed in terms of 
temperature, exhibits three points of inflection. One corresponds 
with a point at which the acid and water are in the molecular ratio 
1HBr : 2H,0, whilst at lower pressures the quantity of acid is less, 
and conversely at higher pressures more than is required for this ratio. 
In this paper, the author demonstrates that the second point of in- 
flection at — 15°5° and 25 atmos. is that at which the heat of trans- 
formation of the hydrate [2H,0,HBr, solid = 2H,0,HBry_,, liquid + 
nHBr] is zero, whilst below and above this temperature there is an 
absorption and evolution of heat respectively. V. H. V. 


Limited Hydration of Ammonium Carbamate. By H. J. H. 
Fenton (Proc. Roy. Soc., 39, 386—393).—The hydrolysis of ammonium 
carbamate affords a simple example of a chemical change, occurring 
in solution in which two molecules combine to form one more complex, 
NH,-COONH, + OH, = CO(ONH,).. It has been shown by the 
author (Trans., 1879, 12) that ammonium carbamate when treated 
with sodium hypochlorite and hydroxide yields half its nitrogen as 
such, whilst the other half remains in the form of sodium carbamate, 
which in its turn can be decomposed by sodium hypobromite. Since 
then, by the former reaction, the nitrogen existing in the form of 
ammonium only is evolved as such, any excess of nitrogen beyond 
the quantity evolved is an index of the amount of waier assimilated 
in the process of hydrolysis, which may be expressed simply in terms of 
the ratio of the number of molecules of water thus assimilated to that 
of the molecules of ammonium carbamate taken. Experiments are 
quoted to show the influence of various conditions such as time, mass, 
and temperature; the reverse action or conversion of the carbonate 
to carbamate is also studied. From the results, it is shown that the 
change proceeds at first rapidly, becoming gradually slower, and finally 
reaches a limit short of complete hydrolysis, the time required 
decreasing as the relative number of molecules of water increase. 
Secondly, the amount of hydrolysis is a function of the number of 
water molecules present, the minimum change occurring when the 
salt and water are present in about equimolecular proportions. This 
system is analogous, therefore, to the combination of hydrogen with 
iodine, investigated by Lemoine, and of phosphorus trichloride with 
chlorine. Thirdly, the amount is less the lower the temperature ; at a 
sufficiently low temperature it is probable that the hydrolysis will be nit. 
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Conversely, it is shown that normal ammonium carbonate is 
reconverted into the carbamate, the degree of this conversion being 
greater the less the relative number of water molecules. 

In conclusion, a few remarks are added on the quantitative estima- 
tion of carbamide, carbamic acid, and ammonia, when present together 
in the same solution, by means of the sodium hypochlorite and hypo- 
bromite reactions. _ & A 


Influence of Neutral Salts and of Temperature on the 
Inversion of Cane-sugar by Acids. By J. Spour (J. pr. Chem. 
[2], 33, 265—284).—In continuation of his experiments on this 
subject (Abstr., 1885, 1181), the author finds that when the relation 
between ¢he amount of acid and water present is constant, but the 
amount of the cane-sugar variable, different weights of the sugar are 
inverted in equal times. The intensity of the inverting action of 
hydrochloric or hydrobromic acids always increases with the amount of 
neutral salts added, this increase being greatest when the amount of the 
neutral salt present is relatively small compared with that of the acid, 
and least when the neutral salt is in relatively large proportion. [If 
the amount of acid present is constant, the increase of the rate of 
inversion is directly proportional to the amount of the neutral salt 
added. The amount of the neutral salt present being constant, the 
intensity of the inverting action of the acid varies directly with its 
concentration. In the case of acids similar to hydrobromic acid, the 
percentage of alteration of the rapidity of the inversion caused by the 
addition of a neutral salt depends only on the quantity of the added 
salt, and is independent of the concentration of the acid. The 
results obtained by the author when employing hydrochloric acid are 
similar to those obtained with hydrobromic acid, and do not support 
the views adopted by Lowenthal and Lenssen. The laws according 
to which the intensity of the inverting action of sulphuric acid is 
affected by the concentration of the acid and presence of the neutral 
salt are much more obscure than is the case with the monobasic acids; 
this is partly due to the formation of double salts; the neutral 
salts, however, act more markedly when the amount present is rela- 
tively small compared with the amount of acid. A. 


Retardation of Chemical Change. By J. J. Hoop (Phil. 
Mag. [5], 20, 444—456).—In a previous paper, the author has shown 
that the rate of oxidation of ferrous sulphate by potassium chlorate is 
decreased by the presence of various sulphates; and that the degree 
of such retardation is dependent on the quantity and nature of the 
sulphate added. As the number of sulphates which can conveniently 
be used is comparatively small, the effect of chlorides on the oxi- 
dation of ferrous chloride with potassium chlorate was studied, and 
as a result it is shown that no two chlorides give the same retarda- 
tion effects, the presence of potassium and ammonium chlorides 
decreasing the rate of chemical change; magnesium, zinc, and cad- 
mium chlorides increasing the rate; whilst sodium chloride practically 
produces no effect. Regarding these results, it is difficult to under- 
stand the different effects produced by such similar kinds of matter 
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ag sodium and potassium chlorides, if the decrease of rate of change 
caused by the presence of chemically inactive substances in the system 
results from the diminution of the possible number of molecular impacts 
of the active substances in a given time and under given conditions. 
As to the influence of the presence of sulphates on the system, 
ferrous chloride, potassium chlorate, and hydrochloric acid, it is 
observed that equal weights of ammonium, sodium, potassium, and 
lithium sulphates produce equal retardation effects; whereas zinc, 
magnesium, and cadmium sulphates all produce per unit-weight 
different effects. V. H. V. 


The Periodic Law. By T. Carnetuey (Phil. Mag. [5], 20, 259— 
268; and 497—514).—In these papers it is shown that the four fol- 
lowing classes of compounds—(i) the elements with the halogens, 
(ii) the elements with the hydrocarbon radicles, (iii) the hydro- 
carbon radicles with the halogens, and (iv) the hydrocarbon radicles 
with one another, exhibit similar periodic variations in their physical 
properties, such as melting and bviling points and specific gravities. 
Nine general relations between the physical constants are given and 
illustrated by a series of tables; the following are the more im- 
portant:—(i) If the elements, or isologous series of hydrocarbons, be, 
arranged in the order of their atomic weights, the melting and boiling 
points rise and fall periodically; in the former class, under similar 
conditions, the specific gravities diminish up to the middle term and 
then increase to the last member of the series. 

(ii) In the case of the elements, the boiling point increases and the 
specific gravity diminishes as the molecular weight of the hydro- 
carbon radicle increases; the melting and boiling points of the 
halogen or alcoholic derivatives of a hydrocarbon radicle increase 
with increase of atomic weight of the halogen or molecular weight of 
the hydrocarbon radicle. 

(iii) The boiling points and specific gravities of the alcoholic com- 
pounds of any one group of analogous elements increase as the atomic 
weight of the element increases; similarly in any group of homo- 
logous hydrocarbons, the melting and boiling points of the halogen or 
hydrocarbon-derivatives increase as the molecular weight of the 
hydrocarbon radicle increases. 

(iv) These differences between these various physical properties 
are algebraical. The periodic variations are illustrated by a series 
of tables; the number of exceptions do not exceed 5 per cent., many 
of which can probably be accounted for by single errors in the 
original data. V. H. V. 


Isodimorphism. By S. Ripeat (Ber., 19, 589—591).—A com- 
parison of the specific volumes of arsenious and antimonious anhy- 
dride in their two forms shows—(1) that the specific volumes of 
the octahedra are greater than those of the prisms; (2) that the 
difference in the specific volumes of the two modifications is almost 
the same in each case; (3) that the difference between the specific 
volumes of the octahedra is almost the same as in the case of 
the prisms; (4) that these differences are very small compared with. 
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the specific volumes; (5) that arsenic and antimony, which are 
homéomorphons in the free state, are isomorphous in both forms of 
their trioxides. Similar results are obtained in comparing stannic 
and titanic oxides. Hence it is concluded that isodimorphous sub. 
stances have not identical, but only analogous specific volumes. 

The specific volumes of the dioxides of titanium, zirconium, tin, 
and thorium in the quadratic form (compare Nordenskjéld, Ann, 
Phys. Chem., 110, 642, and 114, 612) increase with the atomic 
weights :— 

TiO,. ZrO.. Sn0,. ThO,. 
Specific volumes... 198 2014 2235 287 


These numbers show the near relation of tin to the other elements, 

and further, that the atomic weight of thorium requires revision. 
N. H. M. 

Hypothesis of Interchangeable Union. By C. Laar (Ber, 
19, 730—742).—This paper deals with the classification of the nume- 
rous substances now known which exhibit reactions too divergent to 
be accounted for by any single structural formula for each substance, 
and thus point to a ready migration of the atoms in certain groups 
occurring in such compounds. 


Inorganic Chemistry. 


Action of Potassium Permanganate on Thiosulphuric Acid. 
By M. Hénie and E. Zatzex (Monatsh. Chem., 7, 48—52).— Glaser 
(Abstr., 1885, 957) stated that neutral solutions of thiosulphates are 
completely oxidised by potassium permanganate, and that Hénig and 
Zatzek were in error in stating that complete oxidation took place 
only in alkaline solutions. The authors have re-examined their 
work and maintain their original statement. When neutral solutions 
are boiled with permanganate in excess, sulphur always remains in 
solution after precipitating the sulphuric acid formed with barium 
chloride; this is oxidised to sulphuric acid on addition of bromine. 
When, on the other hand, an alkaline solution of thiosulphate is 
boiled with excess of permanganate, the whole of the sulphur can be 
removed as barium sulphate, and no more sulphuric acid is obtained 
by adding bromine. They also conclude that the composition of the 
precipitated manganite cannot be relied on to indicate the nature of 
the decomposition, as the precipitate has no constant composition. 


H. M. 


Amount of Carbonic Anhydride in the Air. By W. Spring 
and L. Rotanp (Chem. Centr., 1886, 81—83).—Previous determina- 
tions of the amount of carbonic anhydride in the air, and Schulze’s 
and Schloesing’s theory that the constant amount depends on the bicar- 
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honate of calcium dissolved in sea water, are discussed. Experiments 
were made at Liittich, extending over one year; on the one side is an 
agricultural, and on the other, a manufacturing district. The mean of 
266 analyses is 3°3526 volumes of carbonic anhydride per 10000 volumes 
of air; this high number is due to the local industries and to the slow 
oxidation of gases evolved from coal deposits under the whole district. 
As carbonic anhydride absorbs radiant heat more readily than air, an 
explanation is given of the high temperature of the district. Fall of 
snow or mist is accompanied with an increased amount of carbonic 
anhydride, it is greater in winter than in summer and with thunder- 
storms, but neither ordinary rain nor day nor night seem to have any 
marked effect. The amount of carbonic anhydride varies according 
to the direction of the wind, that is with the districts it passes over ; 
the amount, moreover, decreases with high wind and increases with a 
high barometer. H. B. 


Potassium and Sodium Selenides. By C. Fasre (Compt. rend., 
102, 613—616).—Sodiwm Selenides.—The hydrate, Na,Se+ 16H,0, is 
obtained in needles by passing a rapid current of hydrogen selenide into 
a solution of 1 part of sodium hydroxide in 4 parts of water. The 
crystals melt in their water of crystallisation at 40°, and yield a colour- 
less solution. When exposed to the air, they are converted into sodium 
carbonate and reduced selenium, with a small quantity of sodium 
selenite. The hydrate, Na,Se+9H,0, forms colourless crystals, and 
is obtained by the action of hydrogen selenide on a more concentrated 
solution of sodium hydroxide (3 parts in 1 of water) at a low tem- 
perature. The hydrate, 2Na,Se +9H,0, is obtained in slender, white 
needles by the action of hydrogen selenide on a highly concentrated 
solution of sodium hydroxide, or better by adding an excess of the 
solid hydroxide to a solution of one of the preceding hydrates. The 
anhydrous selenide, Na,Se, is obtained with some difficulty, owing to 
its corrosive action on glass. It is best prepared by heating the last 
hydrate in a current of nitrogen at a temperature not exceeding 400°, 
When fused, it has a reddish-brown colour, but when cold it forms a 
very hard, white, deliquescent, crystalline mass, which contains 
silicates and aluminates derived from the glass. 

Potassium selenides are obtained by similar methods, but are much 
less stable. The hydrate, K,Se+19H,0, forms colourless crystals, and 
is obtained by the action of hydrogen selenide on a solution of 1 part 
of potash in 5 parts of water. The hydrate, K,Se+14H,0, is obtained 
by using a solution of 1 part of potash in 3 parts of water; it forms 
long, flexible needles. The hydrate, K,Se+9H,0, forms colourless, 
slender needles, which are extremely unstable when exposed to the 
air. It is obtained by the action of hydrogen selenide on a highly 
concentrated solution of potash. The anhydrous compound can only 
be obtained with very great difficulty, since it attacks glass in the 
same manner as the sodium compound. C. H. B. 


Variations in the Solubility of Chlorides in Presence of 
Hydrochloric Acid. By R. Encet (Compt. rend., 102, 619—621). 
—Experiments with barium, sodium, ammonium, and strontium 
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chlorides lead to the conclusion that the solubility of chlorides which 
are precipitated from their aqueous solutions by hydrochloric acid, 
diminishes in presence of this acid by a quantity which corresponds 
with one equivalent of chloride for each equivalent of hydrochloric 
acid added, or, in other words, the sum of the equivalents of the 
chloride and the acid remains practically constant. In all cases, 
except that of ammonium chloride, in which the sum of the equiva. 
lents increases slightly but continuously, the sum of the equivalents 
at first diminishes slightly and then increases. When the solubility 
of the chloride has been diminished to less than one-fourth of its 
solubility in water, the law no longer holds good. C. H. B. 


Calcium Hydroxide as a Boiler Incrustation. By 0. 
Luepecke (Zeit. Kryst. Min., 11, 255—256).—The author has recorded 
the occurrence of brucite as a boiler incrustation. An analogous occur- 
rence of calcium hydroxide has been recently brought under his 
notice. From the ice factory of Vaas and Littman, he received an 
incrustation deposited in the Carré ice machine. A quantitative 
analysis gave the following results :— 


CaH 90>. CaCO. F C2 H,0,. Total. 
94°77 1°95 3°75 100°47 


The substance thus consists for the most part of calcium hydroxide. 
It occurs as tabular grey crusts, consisting of white lamelle of the 


tetragonal system. B. H. B. 


Atomic Weight of Beryllium. By S. T. Humpinar (Proc. Roy. 
Soc., 39, 1—19).—Determinations of the specific heat of beryllium 
made at various temperatures up to 447°, show that it rapidly in- 
creases up to about 4UU°, and that between 400° and 500° it remains 
practically constant at the approximate value of 0°62. This, if mul- 
tiplied by the atomic weight taken as 9-1, gives 5°64 as the atomic 
heat. It seems, therefore, that the atomic weight, 13°6, previously 
deduced from the specific heat between 10° and 100° is incorrect, 
that beryllium must be classed with those elements of which the 
specific heat increases rapidly with the temperature, and that like 
most metals with low atomic weights, its atomic heat is considerably 
below the average. 

Determinations were also made of the vapour-densities of beryllium 
chloride and bromide in V. Meyer’s apparatus, but as the chloride 
attacks glass and porcelain, a platinum vessel was employed. The 
chloride has the density 2°733 at 635° and 2°714 at 785°; the bromide 
gives 6°336 at 606—630° (mean of three determinations). These results 
confirm those obtained for the chloride by Nilson and Pettersson 
(Abstr., 1884, 820), and show that these salts must have the formula 
BeCl, and BeBr,, the atomic weight of beryllium being 9°1. sé 

A. J. G. 


The Earth Yaz. By W. Crookes (Compt. rend., 102, 646—647). 
—An earth which becomes concentrated in the middle fractions of 
the earths from samarskite, gives a well-marked phosphorescence 
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spectrum. A sample of this earth was found to have the same 
chemical properties and to give exactly the same phosphorescence 
spectrum as a sample of the earth Ya prepared by Marignac. 

A specimen of mosandrium prepared by Lawrence Smith gave a 
phosphoresence spectram which shows that it is a mixture of which 
yttrium is one of the constituents. C. H. B. 


Mosandrium. By L. pe Borspaupran (Comp. rend., 102, 647— 
648)—A sample of impure mosandria from Lawrence Smith’s 
laboratory was carefully fractionated. After removal of didymium 
and samarium, the product had a deep orange-yellow colour, and 
gave the fluorescence spectra of ZS and Zz, especially the former. It 
also gave very distinctly the spectrum of Ya, and hence mosandria 
is probably a mixture of Ya with terbia as Marignac has —— 

Equivalent of Terbia. By L. pz Boispaupran (Compt. rend., 
102, 483).—A ‘correction concerning the proportion of holmium 
present in the samples of terbia described in a previous paper (this 
vol., p. 424). C. H. B. 


Peroxides as Oxidising Agents. (By Pottaccr (Arch. Pharm., 
[3], 24, 176).— Peroxides are usually employed as oxidising agents 
with the aid of acids, or at an elevated temperature. The author 
finds that lead and manganese peroxides more especially, exert 
a powerful action without these aids. The action is sufficiently 
powerful to set free iodine from metallic iodides, and to oxidise the 
nitrogen of organic and ammonium compounds to nitrous and nitric 
acids. By adding lead peroxide to potassium iodide solution, a yellow 
colour and alkaline reaction are immediately produced, and by the 
aid of starch solution iodine can be detected in solutions of its salts 
containing only 1 in 90060. Manganese peroxide acts similarly but 
more slowly; by passing carbonic anhydride, however, the action is 
much accelerated. If the peroxide be made into a paste with aqueous 
ammonia and placed in well-stoppered flasks for some time, hours in the 
case of lead peroxide and months in the case of manganese peroxide, 
almost all the ammonia becomes converted into nitrate and nitrite. 

Broth and egg albumin also give rise to the formation of nitrate 
and nitrite, in contact with these peroxides. The amount of oxi- 
disable matter may be quantitatively determined from the weight of 
lead oxide produced. J. T. 


Formation and Dissociation of Barium and Strontium Man.. 
ganites. By G. Rousseau (Compt. rend., 102, 615—618; see also 
this vol., p. 425).—The author has previously found that the diman-. 
ganite, SrO,2MnO,, formed at a comparatively low temperature, is 
converted into the manganite SrO,MnO, at 1000—1100°. If this 
manganite is heated to bright redness (about 1600”) it is completely 
converted into the manganate. The barium compound behaves in a 
precisely similar manner, but the transformations take place at some- 
what lower temperatures, the manganite being converted into the 
manganate at about 1500°, 
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The decomposition of the manganates of the alkaline earths seems 
to take place ina cycle. In the Bunsen flame, a manganite, RO,Mn0,, 
is formed, and at temperatures between the melting points of silver 
and copper this is converted into a dimanganite, RO,2MnO,, which in 
its turn is reconverted into the manganite between the melting points 
of copper and gold. Lastly, the manganite is converted into the man- 
ganate at a temperature of about 1500—1600°. 

As a matter of fact the composition of the product at any tempera- 
ture is a result of equilibrium between the dissociating effect of the 
temperature and the oxidising action of the air. Both these effects 
may be rendered more evident by fusing the substance in a closed 
crucible or in a current of air, as the case may be. 

The tension of dissociation of the manganite increases regularly 
with the temperature, but the heat of formation of the manganate 
increases still more rapidly as the temperature rises, until at a bright 
red heat the manganite is completely converted into manganate. 

C. H. B. 


Two New Nickel Arsenates. By Cororiano (Bull. Soc. Chim., 
45, 240—244).—A solution of 1 gram of nickel nitrate in 5 c.c. of 
water was precipitated by means of a solution of 0°5 gram of trisodium 
arsenate in 5 c.c. water, 35 c.c. water added to the mixture, and the 
whole heated for six hours in closed tubes at 235—260°. The liquid 
was then found to contain crystals, together with unchanged amorphous 
nickel arsenate. The crystals were separated from the amorphous 
precipitate by levigation. The presence of an excess of nickel 
nitrate appears to be necessary for the formation of the crystals, 
or at all events facilitates it. No crystals could be obtained when 
nickel sulphate was substituted for the nitrate. The crystals had 
the formula Ni,HAsO,, but did not begin to give up water below the 
temperature of boiling sulphur, and were not completely dehydrated 
below a red heat. The author concludes, therefore, that the water is 
not water of crystallisation, and ascribes to the salt the constitution 
Ni: AsO, Ni-OH, corresponding with that of the mineral olivenite, 
Cu: AsO,Cu-OH, which was obtained artificially from copper arsenate 
by Friedel and Sarasin in manner similar to the above. This nickel 
arsenate forms transparent, green, hexagonal prisms, which are only 
attacked with difficulty by potash, mineral acids, or even aqua regia, 
but readily if heated with dilute hydrochloric acid in closed tubes at 
180°. The same salt was obtained when an excess of nickel carbonate 
was digested with arsenic acid, and the mixture (diluted with water) 
heated in closed tubes at 240—265°. In this case, however, a second 
salt was also formed, which has the constitution Ni(AsO,H-NiOH):. 
This salt crystallises in deeper green hexagonal scales, which are 
rather less resistant to the action of acids and potash. It only begins 
to give up its water at about 350°, and is not completely dehydrated 
below a red heat. L. T. T. 


Isomeric Modifications of Chromic Chloride. By A. Recoura 
(Compt. rend., 102, 515—518, and 548—551).—If a saturated solu- 
tion of green chromic chloride prepared by any method is treated 
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with a current of hydrogen chloride, half the dissolved salt is preci- 
pitated in the form of emerald-green crystals, which, when dried on 
porous plates, have the composition Cr,Cl, + 13H,O. 130 parts of 
the crystals dissolve in 100 parts of water, with practically no thermal 
disturbance. The solution has at first an emerald-green colour, and 
its absorption-spectrum shows a single green band, which is practically 
coextensive with the green of the spectrum. If the solution is 
allowed to remain it becomes darker in colour, and after about ten 
days changes to a blue-violet. The spectrum then shows a more or 
less intense red band as well as the green band. 

If the green solution is precipitated by an equivalent quantity of 
sodium hydroxide, and the precipitate is immediately redissolved in 
an equivalent quantity of hydrochloric acid, a violet solution is 
obtained. The thermal disturbances corresponding with these changes 
were measured. 


(1.) Cr.Cl, green, diss. + 3Na,0 diss. = 6NaCl 
diss. + Cr,O,; pptd. develops + 63-0 cal. 
(2.) Cr,Os pptd. + 6HCI diss. = Cr,Cl,, blue, 
diss. - + 41°4 ,, 
(3.) CrCl, blue, diss. + 3Na,0 diss. = 6NaCl - 
diss. + Cr,0; pptd.........eeee. ese - + 44°4 ,, 
(4.) Cr,O; pptd. + 6HCI diss. = Cr,Cl,, blue, 
diss. 


” + 40°8 ” 


When correction is made for the heat of formation of the sodium 
chloride, these results show that the heat developed by the conversion 
of the green chloride into the blue chloride is 18°8 cal. The successive 
action of sodium hydroxide and hydrochloric acid on a solution of the 
green chloride which had changed spontaneously into the blue modi- 
fication, gave the same results as experiments (3) and (4). 

The blue-violet modification can be isolated in the same way as the 
green variety, by saturating a solution with hydrogen chloride. A 
concentrated solution of the blue-violet chloride is readily obtained by 
heating a solution of the green variety, but if this solution is too 
strong, conversion does not readily take place ; a solution of 1 part of 
the salt in 1 part of water is a convenient strength. The precipi- 
tated chloride is dried on porous tiles. It forms a grey powder, which 
has the same composition as the green variety, Cr.Cl, + 13H,O, and 
is very soluble in water, yielding a blue-violet solution, identical in 
its properties with the solution formed by the alteration of the green 
chloride. Unlike the green variety, however, its solution is accom- 
panied by a very considerable development of heat, + 24°04 cal., and 
hence whereas the conversion of the green solution into the blue- 
violet solution corresponds with a development of 18°8 cal., the con- 
version of the solid green chloride into the solid grey chloride corre- 
sponds with an absorption of 5°32 ca]. From this result, it follows 
that the blue-violet form is the stable form in moderately dilute solu- 
tions, whilst in the solid state or in highly concentrated solutions the 
green variety is the more stable. 

Anhydrous chromic chloride, when dissolved in water containing a 
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trace of chromous chloride, forms a green solution, from which. the 
green chloride can be separated. The heat developed when this soln- 
tion is precipitated with soda, is only + 52°4 cal., instead of + 63:0, and 
this result is independent of the dilution of the solution. The differ. 
ence is probably connected with the fanction of the chromous chloride. 
The solutions of chromic chlorides obtained by the ordinary methods 
are mixtures of the green and blue-violet varieties. Whatever the 
condition of the chromic chloride, the chromic hydroxide precipitated 
by addition of an equivalent quantity of potassium hydroxide is 
always the same. C. H. B. 


Sulphur Compounds of Tungsten. By E. Cortets (Annalen, 
232, 244—270).—Potassium monothiotungstate, K,WO;S + H,0, is 
prepared by passing hydrogen sulphide into a concentrated solution 
of potassium tungstate, until a slight yellow precipitate is formed. 
The colourless, deliquescent crystals are deposited when the filtered 
solution is mixed with five times its volume of alcohol. With an 
aqueous solution of the salt, zinc sulphate gives a white precipitate 
soluble in hydrochloric acid. When hydrogen sulphide is passed into 
a strong ammoniacal solution of ammonium tungstate, yellow pris- 
matic crystals of ammonium dithiotungstate, (NH,),W0O.S,, are depo- 
sited. The crystals are triclinic, a : b : c = 0°703: 1 : 0°3392. The 
salt is stable when dry, but decomposes easily in the moist state. 

Potassium trithiotungstate, K,WOS,; + H,0, is obtained in quadratic 
plates by the prolonged action of hydrogen sulphide on potassium 
tungstate. It dissolves freely in water, deliquesces in a damp atmo- 
sphere, and effloresces in a dry atmosphere. The solution gives a 
lemon-coloured precipitate with zinc sulphate. 

Normal ammonium thiotungstate, (NH,),.WS,, is prepared by the 
prolonged action of hydrogen sulphide on a dilute solution of ammo- 
nium tungstate. This salt crystallises in rhombic prisms or plates 
(a: b : e = 07783 : 1 : 05673) of an orange colour. It is iso- 
morphous with ammonium thiomolybdate. It dissolves freely in water . 
and in ammonia. In the moist state, it is unstable, and it is con- 
verted into tungsten bisulphide by ignition in an atmosphere of 
carbonic anhydride; it is slowly reduced to the metallic state by 
ignition in hydrogen. 

Tungsten trisulphide is obtained in the pure state as a chocolate 
powder by adding hydrochloric acid to a solution of ammonium thio- 
tungstate in an apparatus from which the atmospheric air has been 
expelled. The sulphide dissolves in solutions of alkaline carbonates, 
expelling carbonic acid. 

Commercial tungstic acid frequently contains traces of molybdic 
acid. One of the two ammonium thiotungstates described by Ber- 
zelius really consists of a mixture of ammonium thiotungstate with a 
small quantity of the isomorphous thiomolybdate. 

Normal potassium thiotungstate, K,WS,, is precipitated on the 
addition of potassium hydrogen sulphide and alcohol to a solution 
of ammonium thiotungstate. The potassium salt crystallises m 
rhombic prisms [a:b:c = 0°7495 : 1 : 0°5665]. It is freely soluble in 
water. The sodium salt, prepared by asimilar reaction, is exceedingly 
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oluble in water, and is very hygroscopic. These salts do not form a 
precipitate with zinc sulphate. : 

The sulphur in these compounds was estimated by means of a 
standard solution of iodine. The alkali and tungsten were deter- 
mined by precipitating the tungsten with freshly prepared mercurous 
nitrate, and weighing the tungsten as the trioxide. After removing 
the mercury from the filtrate, the alkali was converted into sulphate 


and weighed. W. C. W. 


Complex Inorganic Acids. By W. Gisss (Amer. Chem. J., 7, 
392—417 ; compare this vol., p. 426).—Antimonoso-phospho-tungstates. 
—Only one salt is described ; it cannot be recrystallised. The analysis 
leads to the formula 5Sb,0;,6P,0;,22W0,,12K,0 + 48H,0. 

Antimonio-tungstates.—These salts have already been mentioned as 
being formed by oxidation of the antimonoso-tungstates. 

The salt 4Sb,0,,12W0;,6K,0 + 25H,0 forms colourless, granular 
crystals. 

Vi ntimonio-molybdates. -4Sb,0,,7Mo0;,5(NH,),0 + 12H,0, forms 
beautiful, colourless crystals. 

Pyrophospho-tungstates are formed generally by boiling tungstic 
hydrate with an alkaline pyrophosphate : the phosphoric acid can only 
be separated by the ordinary reagents after boiling several times with 
hydrochloric acid. 6(NH,),P,0;,3Na,P,0,,2(NH,).0,22W 0, + 31H,0, 
forms a white, crystalline precipitate. 9K,P.0;,22WO; + 49H,0 is a 
white, granular precipitate. 6K,P,0,,3H,P,0,,K,0,H,0,22W0O, + 
42H,0 is a white, crystalline salt. This series corresponds in a measure 
with Wallroth’s pyrophosphates containing 9(P,0,). 

Monometaphosphotungstates are obtained by the direct action of 
glacial phosphoric acid on the acid tungstates. 2KPO;,3K,0,24WO, 
+ 20H,0 is a soft crystalline mass; from the mother-liquor another 
salt was obtained, but not completely analysed. 

The salt 2NH,PO,,(NH,),0,18WO, + 11H,0 is a white, crystalline 
mass. 

Orthometaphosphotungstates—One salt was prepared by boiling 
sodiam phosphotungstate (1 : 24) with sodium monometaphosphate, 
and adding potassium bromide. It is a white, gelatinous mass, con- 
tains phosphoric acid in two modifications, and is expressed by the 
formula 6P,0;,11K,0,7Na,0,22WO, + 42H,0. 

Monometaphosphomolybdates.—In this class there are two series of 
salts, the one crystalline, the other gummy. 

The salt 4NH,PO;,3(NH,),0,10Mo0, + 9H,0 forms colourless, flat 
crystals, that may be recrystallised from water. 

Hexametaphospho-molybdates.—The barium salt, 


3P,0;,4Ba0,14Mo00,; + 55H,0, 


forms acicular crystals. 
Stanno-phospho-twngstates.—Only the ammonium salt is fully de- 
scribed ; it is a white, crystalline precipitate of the formula 


2Sn0,,P,0;,2(NH,),0,22WO; + 15H,0. 
Stanno-phospho-molybdates are formed like the preceding salts. 
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4Sn0,,3P,05,3(N H,),0,16Mo0; + 28H,0 is a bright yellow crystalline 
precipitate. 

Reference is made to H. Struve and Parmentier’s alumino., ferrico., 
and chromico-molybdates ; the first series at any rate corresponds with 
Klein’s borotungstates, and the last two series, and others also, will 
probably be found to correspond. 

A list of salts so far described is given, in which the following are 
marked as being less certainly established :—7As,0;,6V.0,,3H,0 ; 
4V.05,V02,5P:0;,4Na0 + 37H,0; 5As,0;,(NH,).0,12M00O, + 
24H,0 ; As,0;,4As,0;,10K,0,21WO, + 26H,O; 2KPO,,5Na,0,16W0O, 
+ 20H,0; (Ba,6PO;),BaO,14Mo0,; + 55H,0; P,O,,V.0;,3K,.0,7W0O, 
+ 11H,0. H. B. 


Antimony Sulphide. By Bertnetor (Compt. rend., 102, 22—27). 
—An abstract of the greater part of this paper has already appeared 
(this vol., p. 308). 

The formation of a chlorosulphide is indicated by the variations in 
the amount of heat developed by the action of hydrogen sulphide on 
solutions of antimony chloride of different strengths. When a solution 
containing 12°44HCl + 240H,O + SbCl; is mixed with the exact 
quantity of hydrogen sulphide required for complete precipitation, the 
proportion of antimony chloride precipitated with the sulphide is 
somewhat less than a quarter of an equivalent. 

If a solution of an antimony compound is added in very small drops 
with continual agitation to a satarated solution of hydrogen sulphide, 
the precipitate which forms is redissolved. This fact points to the 
formation of a hydrosulphide, which however can only exist in contact 
with water in presence of a large excess of hydrogen sulphide. 

The somewhat considerable development of heat which takes place 
when antimony chloride is dissolved in concentrated hydrochloric acid 
indicates the existence of a hydrochloride. Fused antimony chloride 
absorbs 8 to 10 vols., or one-twentieth of an equivalent, of hydrogen 
chloride, which is not given off when the substance cools. If the com- 
pound is heated, the greater part of the hydrogen chloride is liberated, 
but is reabsorbed on cooling. Hydrochloric acid of the composition 
HCl + 3°73H,0 will dissolve more than five times its weight of 
antimony chloride, and if this solution is cooled to some degrees 
below 0° it solidifies to a seemingly homogeneous, crystalline mass, 
which melts again at the ordinary temperature. The hydrochloride of 
antimony chloride corresponds with the antimony potassium and 
antimony sodium chlorides described by Liebig and by Jacquelain. 

Attempts were made to measure the heat of formation of sodium 
sulphantimonite by adding a solution of sodium sulphide to a solution 
of antimony chloride, but concordant values could not be obtained. 
Better results were obtained by adding hydrochloric acid to a dilute 
solution of the sulphantimonite ; Sb,S, pptd. + 3Na,S, dil = 2Na;Sb;, 
diss. develops + 22°4 cal. This value varies, however, with the 
degree of dilution. When sodium sulphide is added to antimony 
chloride, the solution contains principally a monosodium sulphanti- 


monite analogous to the sulphantimonites which are found as minerals. 
C. H. B. 
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. ‘Antimony and Bismuth Sulphates. By C. Henscen (Rec. Trav. 

Ohim., 4, 401—413).—Anhydrous antimony sulphate, Sb.(SO,)s, is 
best prepared by dissolving the trisulphide in concentrated sulphuric 
acid heated to the temperature at which it commences to vaporise ; the 
salt is deposited as a fine, very deliquescent, white, crystalline powder. 
Its products of decomposition with water vary with the conditions, 
such as mass and temperature; with boiling water, the salt is com- 
pletely decomposed into antimonious oxide (containing less than 
1 per cent. of water) and sulphuric acid, whilst with water at 
ordinary temperatures a basic sulphate, 5Sb,03,2S0;,7H,0, is produced. 
The sulphate is almost completely converted into antimonious chloride 
by a current of hydrogen chloride. 

Anhydrous bismuth sulphate, Bi,(SO,);, prepared in a manner 
similar to the antimony salt, crystallises in very hygroscopic, glistening 
needles; when evaporated with water, it yields a slightly coherent 
powder of the composition Bi,(SO,); + 3H,0, but on treating it with 
water at the ordinary temperature and evaporating the solution, a 
powder of the composition 2Bi,(SO,)3 + 7H,0 is obtained ; lastly, if the 
salt be frequently treated with water, the final product is a hydrate, 
Bi,0;,S0;,H,0. It is probable that under favourable conditions the 
sulphate is converted by hydrochloric acid into bismuth trichloride. 

V. H. V. 


Mineralogical Chemistry. 


Mineralogical Notes. By J. Loczxa (Zeit. Kryst. Min., ll, 
261—262).—1. Gold jrom Voéréspatak. Two analyses are given— 


Au. Ag. Quartz. Total. Sp. gr. 
I. 72°49 27°60 — 100-09 16°0022 
II. 60°38 33°22 0°42 100°02 15°0080 


I. Gold in leaves; II. Aggregate of small icositetrahedra. 
2. Garnet from Csiklova.—Sp. gr. 3°6103._ Analysis gave— 


SiO). AlO3. Fes; MnO. ©a0. MgO. K;0. Na,O. H,O. Total. 
3965 1885 536 O21 35°65 082 O11 0°08 056 101°29 
corresponding with the formula (Ca,Mg),(Al,Fe).(SiQ,)s. 

3. Léllingite from St. Andreasberg.—Sp. gr. 74746. Analysis gave— 
S. As. Sb. Cu ‘Fe. Si0.. Total. 
084 6808 403 010 2732 O10 #100°47 

Formula Fe(As,Sb),. 
4. Augite from Dogndcska.—Sp. gr. 3°5573... Analysis gave— 
SiO, Al,O;. FeO; FeO. MnO. CaO. MgO. K,0O. Na,O. Total. 
4838 068 3:23 15°88 7:94 2210 222 010 018 10071 
VOL. L. 2m 
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All the above minerals were from the collection of the Hungarian 
National Museum. B. H. B. 


Minerals’from Bolivia. By A. Arzruni (Jahrb. f. Min., 1886, 1, 
Ref. 198—199).—The minerals described are: tinstone from Oruaro, 
native bismuth from the Cariviri and Jucamariri mines at Sarasora, 
arsenical pyrites occurring in a sericitic limestone, remarkable for the 
step-like development of the crystals, and edible earth, the pasa of 
the natives. The last-named substance consists of magnesia, silica, 
alumina, ferric oxide, lime, water, and traces of soda; the greater 
portion consisting of magnesia. It is eaten not only by the natives, 
but also by the whites in enormous quantities (up to 5 grams daily), 
The author regards it as a decomposition-product of the granitic 
felspars and magnesia-mica. B. H. B. 


Analyses of Hungarian Arsenical Pyrites. By J. Loczxa (Zeit. 
Kryst. Min., 11, 268—270).—As hitherto the only Hungarian arsenical 
pyrites analysed is that from Oravicza, the author has analysed the 
arsenical pyrites from Felsébanya (1), Zalathna (II), Rodna (ITI), the 
Bindt in Zips County (IV), and Csiklova (V), with the following 
results :— 


8. Sb. As. Fe. Co. Au. Residue. Total. Sp. gr. 

I. 21:11 028 42:94 3504 — — — 99°37 6167 
II. 20°59 0°14 43°37 3530 — 007 042 99°89 6122 
IIT. 21:82 016 42°04 3572 — — — 99°74 6078 
IV. 2010 — 4512 35°04 006 — — 10032 6-090 
V. 20°24 trace 45°23 3478 030 — 011 10066 6:160 


These analyses correspond with the formule: I and II, Fe,;SAsy; 
III, FeS»Ass; IV and V, FeAsS. The material employed was 


obtained from the collection of the Hungarian National Museum. 
B. H. B. 


The Fahlerz of Przibram. By F. Bananex (Zeit. Kryst. Min., ll, 
271—273).—The analyses gave the following results :— 


II. IIT. IV. 


21:20 230 25-00 
10-70 20 — 
7-28 a 
mn 108 41:80 
2434 108 12°69 
532 O61 — 
22°89 (249) (20°51) 


8:30 — — 
100°03 +1000 10000 


I. Compact fahlerz from the Franzisci vein, formula 
5(PbS,Cu,S,Ag.S) + 2Sb.8 ; 
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JI. Compact fablerz from the Upper Schwarzgrube vein, formula 
5(Ag.S,Cu.S) + 2Sb.8,; III. Fahlerz in small crystals from the 
Fundgrube vein at the Anna mine, formula 2(Ag,S)Sb,S, + 
4(Cu,S,PbS,ZnS,FeS)Sb,S,; IV. Compact dark-green mineral (bour- 
nonite) from the Franzisci vein, formula 2(Cu,S)Sb,8; + a 


Cosalite, Alaskaite, and Beegerite. By G. A. Kornia (Zeit. 
Kryst. Min., 11, 290—291).—The author has found cosalite (Analysis I) 
associated with alaskaite (Analysis II) in the Alaska Mine, Ouray Co., 
Colorado. The two minerals are so intimately associated that it is 
dificult to separate them. The author has also analysed a finely 
granular lead-grey mineral (III), which was rendered impure by 
pyrites, barytes, and quartz. Sp. gr. 6°565. It was found at the Old 
Lout Mine. The calculated formula is 6(PbAg.)S + Bi,S;, that of 
beegerite. The analytical results were as follows :— 


8. Bi. Pb. Ag. Cu. Fe. Zn. Insol. Total. 

I. 17:13 43:54 2677 1:35 878 052 trace 0°60 98°69 
II. 17°98 53°39 12°02 780 S11 084 034 1:80 99°28 
Ill. 16°39 1935 45°87 998 112 289 — = = 2 
Ss @ 


Thiobismuthite of Lead and Silver. By E. Le Neve Foster 
(Zeit. Kryst. Min., 11, 286).—This mineral was found at the Loreto 
Mine in the Sierra Madre Mountains, Mexico. It is compact, whitish- 
grey, and has a metallic lustre. Sp. gr. 5°8, H. = 3 to 3°5. Analysis 
gave— 


Bi. 8. Pb. Cu. Ag. Fe. Zn. SiO, Ignition. Total. 

8451 15°56 21:51 2:32 13:47 0°87 060 9°01 076 98°61 
B. H. B. 

The Bluish-grey Mineral Crusts from Rodna. By B. 

Meperesy (Zeit. Kryst. Min., 11, 262).—The author shows that the 

bluish-grey crusts found in 1880 on the crystalline masses of pyrites 

and galena at Rodna (Zeit. Kryst. Min., 8, 538) consist of a mixture 
of several minerals. B. H. B. 


Blue Rock Salt. By C. Ocusentus (Jahrb. f. Min., 1886, 1, Mem., 
177).—In 1877, the author stated that the blue colour of certain 
varieties of rock salt from the Stassfurt deposit was probably due to 
sulphur. O. Precht (Abstr., 1883, 1051) came to the conclusion that 
the blue colour was due to optical phenomena. This result induced 
the author to investigate the optical properties of a dark-blue 
specimen from the Douglashall shaft. He found that by placing the 
sodium line at 50 on the Steinheil scale, the middle of a symmetrical 
absorption-band, about 10 divisions wide, appeared at 39; whilst in 
the aqueous solution of the mineral no absorption-band could be 
detected. These results confirm Precht’s theory. B. H. B. 


Crystallographic Study of the Thinolite of Lake Lahontan. 
By E. S. Dana (Zeit. Kryst. Min., 11, 285—286).—The characteristic 
feature of the Lahontan basin, N.W. Nevada, is the great abundance 

2m 2 
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of calcareous tufas. The tufa is of great economival interest, and ig 
termed by the author thinolite (from @s, shore). Analysis gave— | 


CaO. MgO. Fe,0;+ Al,0;. CO. H,0. Insol. Total. 
50°45 1:37 0°71 40°90 1°50 3°88 98°81 


with traces of P,O,;, Cl, and SQ. 

The examination of sections showed that the structure of thinolite 
is crystalline, and the crystals present an open skeleton appearance. 
The original mineral may have been a calcium chlorocarbonate 
isomorphous with phosgenite. In conclusion, the author discusses 
the relation of thinolite to the so-called gaylussite pseudomorphs of 
Sangerhausen and other localities, and concludes that the original 
mineral deposited on an enormous scale in the Lahontan basin was 
most probably the same as that which formed the well-known 
Sangerhausen pseudomorphs. B. H. B. 


Discovery of Turquoise (Calaite) in Russia. By N. v. 
Koxscuarorr (Jahrb. f. Min., 1886, 1, Ref., 10).—The mineral which 
has a slightly green colour, and is insoluble in hydrochloric and 
nitric acids, was found with wollastonite in the copper mines of 
Karalinsk, in the Kirghiz Steppes. Analysis gave— 


Al,03. Fe,03. CuO. P,O;. Ignition. Total. 
35°79 3°52 7°67 34°42 18°60 100-00 


A mineral found in the Syrjanowsk mine (Altai) and described as 
turquoise has since proved to be alumstone. B. H. B. 


Epsomite from the Peychagnard Anthracite Mine. By Kuss 
(Jahrb. f. Min., 1886, 1, Ref., 192).—In an old adit level of the 
Peychagnard Anthracite Mine, Isére, a layer of bitter salt 10 to 15cm. 
thick has been found. In this crystals 6 cm. in length occur. The 
sulphuric acid from the iron pyrites in the anthracite has acted on the 
dolomitic rock, forming bitter salt, which is here found for the first 
time in large natural crystals. B. H. B. 


Rare Minerals from Utah. By W. F. Hittesranp (Zeit. Kryst. 
Min., 11, 286—288).—The minerals analysed are from the American 
Eagle Mine, Tintic mining district, Utah, several being new to 
America. 


1. Olivenite (wood copper), formula Cu;As,0, + H,Cu0O. 
As,0;. PO; CuO. HO. Fess CaO. SiO». Total. 
4005 O06 5540 339 O25 O16 040 9971 

2. Konichalcite, formula (Cu,Ca);As,0, + H,CuO, + $H,0. 


As,0;. P,0;. CuO. CaO. MgO. ZnO. H,0. Ag. 
39 94 0-14 28°68 19°79 0°54 2°86 5°52 0:30 
Fe,03. CO,. SiO,. Total. 

036 (097) 090 100-00 
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8. Chenevizite ; compact, colour olive-green, opaque, H. 3°5, fracture 
gemi-conchoidal. 


AsO; CuO. CaO. MgO. FeO; AlO3; HO. SiO, Totul. 
3514 2631 044 O16 2737 O66 933 O40 99°81 


4. Jarosite is found with the above-meutioned minerals in the form 
of slender, brown, transparent crystals. B. H. B. 


Pharmacosiderite and Urvdélgyite from a New Locality. 
By J. v. Szan6 (Zeit. Kryst. Min., 11, 266—267).—The author has 
found pharmacosiderite and urvélgyite (herrengrundite) in the 
abandoned copper mines of the Sandberg, between Altgebirg and 
Herrengrund in Hungary. B. H. B. 


Synthetical Studies. By C. Dor.ter (Jahrb. f. Min., 1886, 1, 
Mem., 119—135).—1. Artificial calcium silicate, CaSi0;.—The author 
has repeated the experiments of Bourgeois (Abstr., 1884, 564) to 
reproduce wollastonite artificially, and carefully studied the calcium 
silicate formed at a high temperature. In the first place, natural 
wollastonite from Auerbach was fused, and cooled slowly. After a 
few hours, a coarsely crystalline mass was obtained, which differed 
crystallographically from natural wollastonite. The sp. gr. was 2°88. 
The crystals obtained by fusing equivalent amounts of CaO and SiO,, 
appear to be hexagonal, thus indicating that calcium silicate is 
dimorphous. It is, however, not impossible that the erystals are 
rhombic. The sp. gr. of this artificial calcium silicate is 2-905. In 
order to obtain products corresponding with wollastonite, a high 
temperature must be avoided. Gorgeu (Abstr., 1884, 1262) obtained 
wollastonite by fusing silica with calcium chloride at a cherry-red 
heat in a current of moist air. The crystals obtained (sp. gr. 2°88, 
H. 35) were biaxial, but do not appear to bave corresponded with the 
tabular form of wollastonite crystals. The opinions of Bourgeois and 
Gorgeu are exactly opposed with reference’ to calcium silicate 
produced at a low temperature (dark red heat). The author has 
therefore made a series of experiments and finds that in all cases in 
which steam is absent, a hexagonal product is obtained. This is also 
obtained at a high temperature. Natural wollastonite can thus only 
have been formed at a low température in the presence of steam. 

2. Pectolite and the silicate CaNa,Si,O;.—The silicate CaNa,Si,O, is 
usually included under the head of pectolite, and is frequently 
regarded as being isomorphous with wollastonite. Optically, however, 
the two minerals are entirely different. From the author’s experi- 
ments, it is evident that the silicate CaNa,Si,O, behaves likes augite, 
whilst pectolite on fusion behaves like CaSiO;. It is thus improbable 
that pectolite consisted originally of CaNa,Si,O;,. This view is con- 
firmed by the fact that unaltered pectolite, like that from Bergenhill, 
always contains water. ’ 

3. Experiments to imitate contact actions.—The minerals occurring’ 
at the contact of eruptive rocks and limestone may be divided into 
four groups according to their mode of formation. 1. Augite, fassaite, 
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anorthite, labradorite, olivine, meionite, gehlenite, spinel, magnetite, 
2. Garret, hornblende. 3. Idocrase, humite, mica, wollastonite, 
4. Serpentine, zeolite, brucite. The results of the author’s experi- 
ments lead to the hypothesis that, at certain places, where only 
minerals of the first group occur as contact minerals, the action of the 
molten magma on limestone in the presence of carbonic anhydride, 
suffices as explanation of their formation. Where minerals of the 
second group occur so high a temperature need not have prevailed. 
Lastly, for many points of contact, where hydrated minerals like 
idocrase and mica present themselves as contemporaneous formations, 
the direct action of a molten magma should not be assumed. 


B. H. B. 


Orthoclase in Geodes in Basalt. By V. v. Zepnarovicu (Jahrb, 
f. Min., 1886, 1, Ref., 211—212).—In the cavities in the basalt 
(leucite-tephrite) of the Eulenberg, near Leitmeritz, the following 
series of minerals have been observed :—1. (oldest) Phillipsite; 
2. Calcite; 3. Orthoclase (adularia); 4. Very small cubes of iron 
pyrites; 5. Calcite. An analysis of the orthoclase (sp. gr. 2°568) 
gave the following results :—Loss at 100°, 0°228; on ignition 0°45; 
more; total 0°680. The ignited substance gave— 


Si0.. Al,Os. K.0.  Na,O. Cad. Total. 
63°64 19°46 15°00 1°84 0°16 100°10 
B. H. B. 
Microcline and Muscovite from Forst in the Tyrol. By K, 
OrpBexE (Zeit. Kryst. Min., 11, 256—257).—At Forst, near Meran, a 
coarsely granular granite rock (pegmatite) occurs in the gneiss. It 
consists of felspar, quartz, and silver-white mica, with black tourma- 
line and reddish-brown garnet as accessory minerals. Analyses are 
given of two specimens of the greyish-blue felspar (I and I1), and of 
the muscovite (III) :— 


SiO}. AlO; FeO. CaO. MgO. KO. Na,0. 

I, 65°12 19°56 0°16 0°26 0:09 12°96 2°16 
II. 65°04 19°23 0°16 0°22 0°09 13°25 1:74 
III. 45°28 37°59 118 0°09 0°17 10°32 1:20 


H,0. Total. Sp. gr. 

I. 0°32 100°63 2°570 

IT. 0°36 100-09 2°577 
III, 4°12 99°95 2°930 B. H. B. 


” Zygadite. By J. A. Krenner (Zeit. Kryst. Min., 11, 259—261).— 
This rare mineral described by Breithaupt in 1846, occurs in druses in 
the slate of St. Andreasberg in association with quartz and sphalerite. 
It consists of thin, acute rhombic tablets, exhibiting the forms 
coPco, OP, and Poco. A chemical analysis of 0°4608 gram gave the 
following results :— 


SiO.. Al,O3. Fe,03. CaO. MgO. Na,O. K,0. H,0. Total. 
68°81 19°41 -trace 0°30 trace 11°05 0°41 trace 99°98 
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From this, the author concludes that zygadite is a variety of albite. 


Albites of similar form occur at Kongsberg and in Dauphiné. 
B. H. B. 


Zeolite from a Pyroxenic Rock of Brazil. By Gorcervx (Jahrb. 
+ Min., 1886, 1, Ref., 188—189).—The zeolite was found in an 
amygdaloidal rock in the Abaété basin, Minas Geraés, Brazil. It is 
white, fuses easily, and is decomposed by nitric acid. Sp. gr. 2°15. 
Analyses gave the following results :— 


Si0.. Al,O3. Fe.0;. CaO. MgO. K,O. Na,O. H,O. Total. 
1.475 206 ll 76 31 44 O8 150 #41001 
1.469 215 24 70 23 46 416 #2150 = «1013 


From these analyses, the author concludes that the zeolite is phillips- 
ite. B. H. B. 


Analyses of Minerals from Greenland. By J. Lorenzen 
(Zeit. Kryst. Min., 11, 315—318).—1. Willemite, from Trapp in 
Tunugdliarfik. 


Si0,. ZnO. FeO,Mn0. Insol. Total. Sp. gr. 
26°01 74°18 0°41 0°10 100°70 411 


The following minerals are from Fiskernaesset. 
2. Saphirine; H. = 7°5; sp. gr. 3°46; colour, blue :— 


SiO,  AlO; FeO. MgO. Ignition. Total. 
12°95 6444 1:66 1983 034 99°22 
Formula: 5MgAl,0O, + Al,0;(SiO,). 
3. Kornerupine ; sp. gr. 3°23, H. = 6°5. 
SiO, Al,O,. Fey MgO. 4,0. Total. 
30°90 4679 2-02 1946 130 10047 
Formula: MgAl,SiO,. 


5. Edenite (Hornblende). Colour green (sp. gr. 307) or greyish- 
yellow (sp. gr. 306). 


Si0,. Al,0;. Cr,0;. FeO. CaO. MgO. Ignition. Total. 
4679 1536 069 238 1311 2017 2°13 100°63 
Formula: 5RSiO; + Al,Os. 
6. Kupfferite; sp. gr. 3°21. 
Si0,. Al,O;, FeO. MgO. [Ignition. Total. 
55°04 3°35 5°71 33°98 1:78 99°86 
Formula : 28MgSiO,; + Al,O;. 
?. Kersutite ; colour black, streak brown, H. = 5°5, sp. gr. 3°04. 


Si0,.  SnO. TiO,  AlOs FeO. CaO. MgO. Total. 
4138 026 675 1441 1128 12°97 1351 100°56 
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Formula: 5R'YR"O, + AI,O;. 
Analyses are also given of analcime, microcline, and natrolite. 
B. H. B. 


Prochlorite from the Columbia District. By G. P. Merrit 
(Zeit. Kryst. Min., 11, 293—-294).—The mineral occurs as a compact 
aggregate of small scales of a dark green colour; H. = 1°5; sp. gr. 
2°835 ;. optically. biaxial with small axial angle. Analysis gave— 


SiO,  Al,O;. _MgoO. FeO. NaO. 4H,0. Total.* 
25°45 7°88 15°04 24°98 0°67 14°43 88°45 


The mineral was found in Foundry Run, 1} mile north-west of the 
city of Washington. It is associated with hornblende, epidote, 
pyrites, tourmaline, and rutile. B. H. B. 


Quartz-felsites and Augite-granites from the Cheviot 
District. By J. J.H. Teaut (Geol. Mag., 2, 106—121 ; Jahrb. f. Min., 
1886, 1, Ref., 254—255).—The rocks described by the author as 
quartz-felsite, occur as dykes in the porphyrites of the Cheviot 
district. The analysis of the rock from Shillmoor Farm gave— 


Si0,. Al,O;. Fe,0;. CaO. MgO. Na,O. K,O. Loss. Total. 
67°9 15°7 3°0 14 15 15 5°6 3°7 1003 


In the felsitic ground-mass, hexagonal tablets of mica, felspar, and 
quartz grains are detected. Under the microscope, the ground-mass 
appears to be microcrystalline. B. H. B. 


Meteoric Iron from West Virginia. By G. F. Kunz (Amer. J. 
Sci., 13, 145—148).—The iron was found at Jenny’s Creek, in the 
upper end of Wayne Co., West Virginia. Three fragments were 
found, the total weight being about 27 Ibs. The iron is octahedral, 
and made up of crystalline blocks of plessite and kamacite. Between 
these are thin flexible plates of schreibersite. The original weight of 
the piece lent to the author for description was 275 grams. The 
surface is altered to limonite to a depth of 2mm. The Servier Co., 
Tennessee, and the Arva irons approach it most closely in structure. 
Analysis gave the following results :— 


Fe. P. Ni + Co. Total. Sp. gr. 
91°56 0°13 (8°31) 100-00 7344 


The iron does not exhibit any Widmannstitten figures, the crystal- 
line structure being really brought out in relief by the schreibersite 
between the crystalline faces of the iron. _ B. H. B. 


* 98°45 in the original. 
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Pyrrolylene. By G. Cramician and P. Macyacut (Ber., 19, 569— 
574; compare Abstr., 1885, 1242).—The tetrabromide obtained from 
yrrolylene (Joc. cit.) is shown by direct comparison to be identical 
with that from Henniger’s butine (Ber., 6, 70). It forms colourless 
needles melting at 118—119°. The light petroleum mother-liquor 
obtained in purifying the above bromide from either source yielded a 
second tetrabromide, C,H,Br,; this crystallises in large prismatic 
crystals, melting at 39—40°. The identity of the bromides (m. p. 39 
—40°) from pyrrolylene and from butine was further shown by 
crystallographic measurements. 

There is not sufficient evidence to show whether the two bromides 
(m. p. 39—40° and 118—119°) are isomerides, or whether one or the 
other may not have the formula C,H,Br, instead of C,H.Bry. Both 
compounds when heated at 120° with saturated alcoholic ammonia, 
yield a sparingly soluble white mass; the filtrate from this when 
freed from excess of ammonia, colours a chip of pine-wood moistened 
with hydrochloric acid intense red ; a solution of isatin acidified with , 
acetic acid acquires a green colour when treated with the alcoholic 
solution. This evidence is insufficient to decide whether pyrroline 
has been formed or not. N. H. M. 


Action of Ammonia and Water on Chloroform. By G. Anpré 
(Compt. rend., 102, 553—555).—When chloroform is heated with 
aqueous ammonia (4 mols.) in sealed tubes at 200—225° for six 
hours, it is completely decomposed. No cyanide is formed, and the 
products are carbonic oxide, ammonium chloride, and ammonium 
formate, the ratio of chloride to formate being 6:1. The decomposi- 
tion is in all probability represented by the equation 2CHCl, + 
7NH; + 3H,O = CO + 6NH,Cl + HCOONH,. 

If the tubes are only heated to 180°, part of the chloroform remains 
undecomposed. These results confirm those obtained by Heintz. 

If chloroform is heated in sealed tubes at 225° for five hours with 
10 times its volume of water, it is decomposed into carbonic oxide, 
hydrochloric acid, and formic acid, the ratio between the two acids 
being 15:1. If the tube is opened at the end of five hours to allow 
the gas to escape, and is then heated to the same temperature for a 
further period of five hours, 75 per cent. of the chlorotorm ‘is decom- 
posed, and a much larger quantity of hydrochloric acid is formed, 
the ratio between this acid and the formic acid being 25 : 1. 

If formic acid is heated with water under the same conditions it is 
decomposed into water and carbonic oxide, decomposition taking place 
more readily in presence of a small quantity of some other acid. This 
decomposition has already been studied by Berthelot and by Riban. 

. H. B. 


Synthesis of Hydrocyanic Acid. By A. Fiavrer (J. Pharm. 
[5),13, 314).—A mixture of one volume of methane with two volumes. 
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of nitrogen was subjected to the silent electric discharge, when ammo- 
nium cyanide was formed. J. T. 


The Ferrocyanides of Methylamine and Piperidine. By 
T. Hiorrpant (Zeit. Kryst. Min., 11, 251—254).—These com. 
pounds were prepared and examined crystallographically by the 
author in order to determine whether the ferrocyanides of the amines 
present any analogy to potassium ferrocyanide. Only two organic 
ferrocyanogen compounds could be obtained sufficiently well crystal- 
lised. The methylamine salt presents no analogy to potassium ferro- 
cyanide ; it contains no water of crystallisation. The piperidine salt, 
on the other hand, has a composition similar to that of potassium 
ferrocyanide, in that it contains 3 mols. H,O. It crystallises in the 
triclinic system, but in forms closely resembling the monoclinic 
crystals of potassium ferrocyanide. The results of the author's 
measurements were as follows :— 

1. Methylamine hydroferrocyanide, (NH,Me),,H,Fe(CN),, tetra- 
gonal;a:c = 1 : 07889. 

2. Piperidene hydroferrocyanide, (Cs;H io: NH),.,H,Fe(CN), + 3H,0, 
triclinic; a:b: ¢ = 06135: 1 : 06081; 2 = 83° 53’, B = 90° 36, 
y = 88° 4’. The axial ratio for potassium ferrocyanide is a:b:¢ = 
05731 : 1 : 05689; B = 89° 31’. B. H. B. 


Normal Melamines. By P. Kuason (J. pr. Chem. [2], 33, 290— 
300).—Samples of melamine prepared from crude melam, cyanuric 
chloride, or from substituted cyanamides, have similar crystallographic 
and optical propertics, and are in fact identical. Melamine crystal- 
lises in short, tabular, monoclinic prisms, a : b : c = 1°4091 : 1: 0-9783; 
8 = 68° 13’. The crystals are tolerably transparent, and the double 
refraction is negative. The author confirms Hofmann’s formula for 
the platinochloride. 

Normal trimethylmelamine melts at about 115°, it distils slowly but 
without decomposition at 360°; it is best prepared by passing methyl- 
amine into a well-cooled ethereal solution of cyanuric chloride; 
by thus modifying Hofmann’s process, the formation of bye-prodacts 
is avoided. 

Normal triethylmelamine may be prepared by passing ethylamine 
through a well-cooled ethereal solution of cyanuric chloride until it 
becomes alkaline, when diethylamine cyanochloride is formed. This 
is cooled, saturated with ethylamine, and then heated for several 
hours at a little above 100°; the solution is concentrated, treated 
with potash, and the triethylamine extracted with ether. It is very 
readily soluble in ether and alcohol, less so in hot water, from 
which it crystallises in needles; it melts at 73°; its salts are volatile, 
readily soluble and crystallise in needles; it forms a platinochloride, 
C,H,.N;,H.PtCh, which on treatment with water is converted into the 
salt (C,HieNe)2,H2PtCl,. 

Normal triphenylmelamine, prepared in a manner similar to the pre- 
ceding compounds, is very sparingly soluble in the usual solvents, but 
dissolves with tolerable'ease in boiling glacial acetic acid ; it crystallises 
in slender needles, melts at 225°, and sublimes at 360°. When heated 
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with hydrogen chloride at 200°, it is decomposed into cyanuric acid and 
aniline; it seems not to have basic qualities. 

Normal paratritolylmelamine, prepared in a manner similar to the 
preceding compounds from cyanuric chloride and paratoluidine, is 
an indifferent compound, insoluble in most of the usual solvents, but 
may be crystallised in needles from glacial acetic acid ; it melts at 283°. 

Starting from the chlorocyanuric diamines, a large number of 
melamines may be prepared ; of these only monophenylmelamine is 
mentioned, it is prepared by heating chlorocyanuric diamine and aniline 
at 150°; it is tolerably soluble in alcohol, crystallises in prisms, and 
melts at 284°; it has basic properties. The chloride and platinochloride, 
20;N,NHPh(NH;).,H,PtCl, were prepared. 

The ammelide prepared by Liebig from melam consists of a mix- 
ture of ammeline and melanuric acid, ammelide in fact having no 
existence; the author therefore proposes to designate melanuric acid 
asammelide for the future, as being a more suitable name. Ammeline 
may be prepared either by heating melam with dilute potash, hydro- 
chloric acid, or concentrated sulphuric acid at 100°; or by treating 
chlorocyanuric diamide with alkalis, or by the oxidation of thioamme- 
line with potassium permanganate; or by boiling the ethereal salts 
of either diamidocyauuric or diamidothiocyanuric acids with hydro- 
chloric acid. Ammeline may be separated from ammelide (the 
melanuric acid of Liebig) by dissolving the mixture in warm soda 
and cooling, when the ammeline is precipitated almost completely 
whilst the ammelide remains in solution; ammeline hydrochloride, 
HO(CN);(NH,)2,HCl, dissolves very sparingly in water, and crystal- 
lises in small prisms. 

Thioammeline may be prepared by dissolving chlorocyanuric 
diamide in a concentrated solution of potassium sulphide, and pre- 
cipitating with acetic acid ; one part of thioammeline dissolves in 310 
parts of boiling water, from which it crystallises in slender needles ; 
these when dry form a soft woolly mass. It is readily soluble in 
alkalis and mineral acids ; its salts crystallise well. The sulphate forms 
large sparingly soluble prisms ; the hydrochloride, SH(CN)s3( NH:2).,HCl 
crystallises in slender, sparingly soluble prisms; the platinochloride 
was prepared ; potassium permanganate oxidises thioammeline at the 
ordinary temperature, ammeline being formed. 

Ammelide (Liebig’s melanuric acid) acts either as a base or an 
acid; it may be prepared by boiling melam with concentrated potash 
or by heating it at 150° with concentrated sulphuric acid, or by heating 
ammeline at 160° with concentrated sulphuric acid, or by gently 
heating the ethyl salts of amidocyanuric or amidodithiocyanuric 
acids, or finally by the oxidation of thioammelide with potassium per- 
manganate. 

Ethyl amidothiocyanurate may be prepared by heating ethyl thio- 
cyanurate with alcoholic ammonia at 180°, and extracting with ether, the 
diamido salt which is formed at the same time remaining undissolved. 
It is readily soluble in most of the usual solvents, although very 
sparingly in alcoholic ammonia, it melts at 112°, has basic properties, 
and crystallises in the form of a right rhombic prism terminated by a 
macrodome ; a: 6: c = 0°6692: 1 : 0°3912. 
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Ethyl diamidothiocyanurate, obtained with the above compound, 
crystallises in prisms or needles, melts at 165°, and is insoluble in 
ether, but dissolves in alcohol, it has basic properties, but is readily 
converted into ammeline and ethyl hydrogen sulphide by the action of 
acids. 

Amyl amidothiocyanurate, melting at 82°, and amyl diamidothio. 
cyanurate, melting at 178°, were prepared from amyl thiocyanurate in 
a manner precisely similar to that employed in obtaining the ethyl 
salts. 


. Melam Compounds. By P. Ktason (J. pr. Chem. [2], 33, 285 
—289).—The crude melam obtained by Liebig consists of a mixture 
of melamine thiocarbamate, ammeline, ammelide, melam, and melem. 
Melamine is not formed from melam by the action of alkalis, but 
exists ready formed in the crude melam as melamine thiocyanate, and 
further Liebig’s so-called pure melam consists of a mixture of melam 
and melem, C,H;Nj, with a varying proportion of mellone. The 
melam and melem may be best separated by boiling the mixture with 
a considerable quantity of very dilute hydrochloric acid, and adding 
excess of potash to the filtrate; the precipitate formed is nearly pure 
melam. As thus obtained, it forms a colourless powder, moderately 
soluble in acids, and insoluble in water, it is a feeble base, and occurs 
in crude melam as melam thiocyanate; by the action of alkalis or 
acids, it is converted entirely into ammeline and ammonia ; it has the 
constitution (NH,),C,N;"NH-°C,N;(NH;)>. 

Melem, which has been obtained by heating trithiocyanic acid to 
360° (this vol., p. 324), appears to have the constitution 


NH,-C;N;(NH).C;N;-NH, ; 


it may be obtained from Liebig’s so-called pure melam by heating it 
with 4 parts of potassium hydroxide and 80 parts of water at 100° 
for 24 hours; by this means, the melam is converted into ammeline, 
whilst the melem is but little affected; melem is very similar in 
appearance to melam, and, like it, is a feeble base; by the action of 
concentrated acids or alkalis, it is entirely converted into ammelide 
and ammonia; this reaction may be best conducted by boiling melem 
with either concentrated potash or concentrated sulphuric acid until 
a small portion of the solution dissolves in water without the forma- 
tion of any precipitate. 

Mellone is converted by the action of alkalis first into cyameluric 
acid and ammonia ; it probably has the constitution (CN),(NH)s. 

As cyameluric acid is formed from mellone and may be decomposed 
into cyanuric acid and ammonia, it appears to have the constitution 
(HO).(CN);NH(CN);,(OH).. The author proposes to give the name 
ef cyamellone to Liebig’s mellone hydride, as it probably contains 
more cyanogen than mellone; it probably has the constitution 
(C3N;)3(NH)3N. A. P. 


. Combination of Methyl Alcohol with Cupric Sulphate. By 
pe Forcranp (Compt. rend., 102, 551—553).—If finely powdered 
anhydrous cupric sulphate. is agitated with pure, dry methyl! alcohol, 
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the powder is converted into minute crystals having a bluish-green 
tinge, and the liquid acquires a bluish-green colour. The crystals 
have the composition CuSO,,2MeOH, and are analogous to the com- 
ounds formed by methyl and ethyl alcohols with various metallic 
chlorides. If the blue solution is evaporated, it deposits similar 
crystals. 

eat of solution of the crystals (223°4 grams) at 8—10° = + 10°68 
cal., and from this value and the known heats of solution of cupric 
sulphate and methyl alcohol it follows that CuSQ, solid + 2CH,O 
liquid = CuS0O,,2CH,0 solid, develops + 9°76 cal. There is no 
appreciable thermal disturbance when a solution of cupric sulphate is 
mixed with a solution of methyl alcohol. No similar compounds are 
obtained with ethyl alcohol and the higher homologues. 

It is evident that anhydrous cupric sulphate cannot be used as a 
test for the presence of water in methyl alcohol. C. H. B. 


Formation of Closed Chains: Compounds of Diethylene 
Disulphide. By W. Mansrexp (Ber., 19, 696—702).—Husemann 
has shown that by the action of ethylene bromide on sodium sulphide 
an intermediate product is first formed, which is converted by heating 
into diethylene disulphide; this product he regarded as having the 
formula C,H,S (Annalen, 126, 280). The author has reinvestigated 
this compound, which is a white, amorphous substance melting at 
140°, not volatile, and insoluble in the ordinary solvents, and points 
out that its properties are incompatible with the assumption that it 
has a simpler formula than diethylene disulphide; he suggests that 
‘it probably has the formula S <g> OH analogous to that 
established by Hofmann for methylene sulphide (C;H,S;). 

By the action of trimethylene bromide on sodium sulphide a 
substance is obtained resembling that described above, except that it 
is not resolved into a simpler sulphide when heated ; it is therefore 
most probably the triple compound (C;H,),Ss. 

Diethylene disulphide is readily obtained by boiling the amorphous 
modification with phenol for several hours. The following additive 
products were prepared :—C,H,S.,EtI, forming compact crystals. 
C,H.S.,MeI, crystallising in rhombic prisms, a : b = 0°898:1; 
C,H,S,,2Mel, crystallising in needles. A. J: G. 


Products of the Oxidation of Mannitol with Potassium 
Permanganate. By F. Iwic and O. Hecur (Ber., 19, 468—473).— 
In a previous communication, the authors showed that in this reaction 
(in alkaline solution) formic, oxalic, and tartaric acids, and a substance 
which reduces Fehling’s solution were formed (Abstr., 1882, 157)); 
further investigation has shown that erythritic acid is also formed. 
The authors consider that mannitol is first oxidised to oxalic and 
erythritic acids, the last-named substance being then farther oxidised 
to carbonic anhydride and formic, oxalic, and tartaric acids. If the 
oxidation is effected in acid solution, carbonic anhydride, formic acid, 
and erythritic acid are obtained. 

The normal barium and calcium salts, (C,H;O;),Ba + 2H,0, and 
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(C,H,0,).Ca + 2H,0, and the basic barium salt of erythritic acid are 
described. It seems very probable, although not yet quite certain, 
that erythritic acid should be represented by the formula C,H,0,, and 
not by the formula C,H,0s, assigned to it by Lampartier and Sell. 

A. J. G. 


Anilides of Glucoses. By B. Soroxr (Ber., 19, 513).—Schiff 
described an anilide, C,H,(OH);NPh, obtained by heating dextrose 
with aniline; it formed a dark yellow, vitreous mass, decomposed by 
treatment with water or alcohol (Annalen, 154, 30). Working under 
other conditions and at lower temperature, the author has obtained 
anilides of dextrose, levulose, and galactose, which are crystalline and 
dissolve in hot alcohol without decomposition. A. J. G. 


Action of Hydrocyanic Acid on Dextrose. By H. Kimani 
(Ber., 19, 767—772).—The constitutional formula ascribed to dextrose 
by Baeyer and by Fittig, namely, CH,(OH)-[CH(OH)]},-CHO, 
accounts best for the formation of gluconic and saccharic acids from 
dextrose by oxidation. On the other hand V. Meyer has shown (Ber., 
13, 2343) that dextrose does not give the characteristic aldehyde re- 
action with magenta decolorised by sulphurous acid, and concludes 
that it is a ketonic alcohol. The formule proposed by Tollens (Ber., 
16, 923), namely, 


CH(OH)-CH(OH)-——CH, 
<CH(OH)-CH(OH)-CH(OH)>% 
, O——\—CH(0OH) 

CH,(OH)-CH(OH) CH<0H(0H)-CH(OH)>” 

account for the formation of the above-mentioned oxidation products 
as well as the negative result obtained with magenta. The following 
experiments were made to determine whether dextrose is a ketonic 
alcohol or an anhydride:—When treated with hydrocyanic acid, the 
former should yield a compound eontaining an abnormal, the latter 
a compound containing a normal carbon-chain. 100 grams of 
anhydrous dextrose were heated in a closed vessel with 30 grams of 
water at 100° until a homogeneous syrup was obtained. When cold, 
the equivalent amount of a 60 per cent. solution of hydrocyanic acid 
was added, and the whole kept at the ordinary temperature. In 
about eight days the mixture became yellow; a considerable rise of 
temperature then took place and the eolour changed to an intense red. 
It was then digested for 24 hours at 35°, by which time the odour of 
hydrocyanic acid had quite gone, and the product had a distinet odour 
of ammonia. It was now diluted with water treated with baryta, and 
evaporated to drive off all the ammonia. By precipitating the barium 
salt with sulphuric acid and evaporating the solution, a lactone, 
C;H,,0;, was obtained. This forms rhombic crystals, a: b : ¢ 
= 03797 : 1 : 0°8847, readily soluble in water, insoluble in ether. 
The substance is levorotatory. [a]p = — 55:3°. The calcium salt, 
(C,;H:0,).Ca, formsa gum. When boiled with concentrated hydriodic 
acid, the lactone is readily converted into a heptolactone; this, when 
further heated with hydriodic acid, yields only a trace of a heptylic 
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acid together with much hydrocarbon. The author intends synthesis- 
ing normal heptolactone in order to identify the heptolactone > ng 
pared from dextrose. N. H. M. 


Melitose from Eucalyptus Manna. By B. Tottens (Annalen, 
232, 201—204).—Eucalyptus melitose is optically inactive. It is 
completely decomposed by fermentation, and does not leave a residue 
of nonfermentable glucose, “ eucalyn,” as stated by Berthelot. Melitose 
is identical with the raffinose obtained from molasses and from cotton- 


W. C. W. 


seed meal. 


Varieties of Starch. By F. W. Darerr (Bied. Centr., 1886, 133— 
134).—In Oryza glutinosa, Kreusler and Dafert found a starch which 
behaves with iodine differently from rice-starch (this vol., p. 390). 
In the grains of Panicum miliaceum glutinosum, a Chinese plant, 
the starch is merely coloured yellow to red-brown by iodine, and 
never goes black with excess of iodine, but rather brown. Heat 
causes the colour to disappear, but the colour returns on cooling. 
Aqueous extracts do not contain dextrin. Bretschneider informs the 
author that there are two varieties of this plant in China, both 
botanically the same; but from the one, “Tsi,” when mixed with 
water and baked a brittle mass may be made; whilst from the meal 
of the other, “ Ihu,” ordinary bread is formed. E. W. P. 


Trimethylenediamine and Ethylenediamine Derivatives. 
By E. Fiscuer and H. Kocn (Annalen, 232, 222—228).—The method 
originally described by the authors (Abstr., 1884, 1289) for the pre- 
paration of trimethylenediamine yields better results than the modi- 
fication proposed by Lellmann and Wiirthner (Abstr., 1885, 977). 
The aqueous solution of the base precipitates ferric hydroxide from a 
solution of ferric chloride. Mercuric chloride and Nessler’s reagent 
give white precipitates. Cobalt, silver, and copper salts, form precipi- 
tates soluble in excess of the amine. Potassium bismuth iodide 
produces a red precipitate. 


Trimethylenecarbamide, OH< AES CO, prepared by heating equi- 


valent quantities of trimethylenediamine and ethyl carbonate in 
sealed tubes at 180° for six hours, crystallises in colourless needles or 
prisms. It melts at 260°, and dissolves in water. It is reprecipitated 
from the aqueous solution by the addition of concentrated alkalis. 
On oxidation with chromic acid mixture, a crystalline compound is 
formed which melts at 275°, and appears to have the composition 
C,H,N,O,. 

Trimethylenediurethane, C;H.(NH-COOEt),, is formed by the 
action of ethyl chlorocarbonate on trimethylenediamine in alcoholic 
ethereal solution. Trimethylenediamine hydrochloride is deposited, 
and the urethane is obtained on evaporating the filtrate. It is soluble 
in ether, alcohol, chloroform, and in dilute acids. From the acid 
solutions, it is reprecipitated by alkalis. The urethane melis at*42°, 
and distils at 210° under 30 mm. pressure. It is decomposed by distil- 
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lation under the ordinary atmospheric pressure, the chiéf products 
- being ‘trimethylenecarbamide and ethyl carbonate. 

Trimethylenedicarbamide, C;H,(NH*'CONH:2)., is best prepared by 
the action of trimethylenediamine hydrochloride on freshly precipi- 
tated silver cyanate. The compound is freely soluble in water, 
sparingly soluble in cold alcohol. It crystallises in needles, and melts 
at 182°. 

Ethylenecarbamide, C,H, : N.H,: CO, melts at 131°. It crystallises 
in needles, and dissolves freely in water and in hot alcohol. Ethylene- 
dicarbamide, C,H,(NH*CONH,),, has been described by Volhard under 
the name of ethylenecarbamide. 

Ethylenediwrethane, C,H,(NH-COOEt),2, melts at 112°, and dissolves 
freely in alcohol and ether. It is deposited from a hot aqueous solu- 
tion in colourless needles. W. C. W. 


Penta- and Tetra-methylenediamine. By A. Lapenzore (Ber., 
19, 780—783; compare this vol., p. 139).—Pentamethylenediamine 
boils at 178—179°, and solidifies when cooled by a freezing mixture. 
The awrochloride crystallises in prisms, readily soluble in water. The 
picrate and the mercurtochloride are readily soluble; the periodide 
forms almost black crystals. 

Tetramethylenediamine, C,H,N.H,, is prepared by reducing ethylene 
cyanide with sodium and alcohol; the yield is not so good as in the 
case of pentamethylenediamine. The free base is obtained from the 
hydrochloride by distilling the latter with powdered sodium hydroxide 
and some concentrated caustic potash. It is a colourless liquid, 
boiling at 158—160°; when cooled, it readily solidifies and melts 
then at 23—24°. It has a strong odour of piperidine. When exposed 
to the air, it fumes; it absorbs carbonic anhydride quickly. The hydro- 
chloride, CsHsN.H,y,2HCl, forms soft, tabular crystals, generally 
somewhat reddish. The awrochloride forms yellow prisms, and is 
sparingly soluble ; the picrate separates from its solution in chloro- 
form in thin, matted yellow needles, with a silky lustre. The sulphate 
and platinochloride are also described. 

The crude tetramethylenediamine hydrochloride was found to 
contain pyrrolidine (Ciamician and Magnaghi, Abstr., 1885, 1243). 
Benzyl cyanide is readily converted by the action of sodium and 
alcohol into phenylethylamine ; this boils at 194°5—195° (not 193°, as 
usually given). Propylamine may be obtained from ethyl cyanide in 
a similar manner. N. H. M. 


Diacetonamine. By H. Wei (Annalen, 232, 206—214).— 
Heintz has shown (this Journal, 1877, ii, 878) that diacetonamine 
unites with hydrocyanic acid to form a nitrile, which, on hydro- 
lysis with hydrochloric acid, yields a neutral substance, C;H,;0.N, 
the anhydride of amidotrimethylbutyllactic acid, or dioxytrimethyl- 
pyrroline. The nitrile is best prepared by adding double the theoretical 
amount of hydrocyanic acid to a concentrated solution of diaceton- 
amine hydrochloride. After some hours, ammonia is added to the 
mixture. Dihydroxytrimethylpyrroline is obtained by boiling the liquid 
with an equal volume of strong hydrochloric acid for six hours in a 
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flask with a reflux condenser, and then evaporating ina vacuum. The 
roduct is treated with boiling alcohol to remove ammonium chloride. 
On evaporating the alcoholic solution, a crystalline mass is obtained, 
which consists chiefly of dihydroxytrimethylpyrroline. It also con- 
tains a small quantity of amidotrimethylbutyllactic acid, which is inso- 
luble in alcohol and ether. This acid is deposited from its aqueous 
solution in colourless prisms. It melts at 210°, and splits up ata 
higher temperature into water and dihydroxytrimethylpyrroline ; this 
substance melts at 202°. It is soluble in hot alcohol and in water, 
but is precipitated unaltered from its aqueous solution by concen- 
trated alkalis. Phosphoric chloride attacks it energetically. If the 
roduct of the reaction is poured into water, a crystalline compound, 
C;H,ONCI (melting at 155°), is obtained. 
Dihydroxytrimethylpyrrolineis converted intothe anhydro-compound, 
C,H, NO, by the action of strong sulphuric acid at 100°. The anhydro- 
compound crystallises in needles; it melts at 141°5° and boils about 
240°. It is freely soluble in water, alcohol, and ether. It is not 
attacked by methyl iodide, nor does it yield a nitrosamine. By the 
action of metallic sodium on the alcoholic solution, it is converted 
into hydroxytrimethylpyrroline, C;H,ON; this melts at 79°5° and 
boils at 220°, but sublimes at a low temperature. _It dissolves freely 
in water, ether, alcohol, benzene, and light petroleum. The nitroso- 
compound, C;H,,N,02, melts at 98°. 
On distillation with zinc-dust, hydroxytrimethylpyrroline yields an 


oily liquid, probably trimethylpyrrolidine, C;H,;N. The oil is sparingly 
soluble in water, but dissolves readily in alcohol and ether. The 
aqueous solution turns red on exposure to the air. With mercuric 
chloride, it yields a white precipitate. W. C. W. 


Hydroxyphosphinic Acids. By W. Fossex (Monatsh. Chem., 7, 
20—39; compare Abstr., 1885, 504).— Hydroxyisoamylphosphinic 
acid, when treated with phosphorus pentachloride, yields a tri- 
chloride, ChHy;CHCI-POCI,. This is an oil, boiling between 106° and 
109°, under a pressure of 12 mm. When dissolved in absolute 
alcohol, and the solution evaporated in a vacuum, ethylic amylchloro- 
phosphinate, C,Hy,CHCI-PO(OC.H;)., is formed. When treated with 
water, it loses two atoms of chlorine only, forming amylchlorophos- 
phinic acid, C§{HsCHCI-PO(OH),, a yellow, crystalline, hygroscopic 
mass. This acid forms a normal calcium salt, C,H,CHCI-PO,Ca, 
which is equally soluble in cold and hot water. Isoamylphosphinic 
acid, C,H,CH,-PO(OH)., prepared by reducing hydroxyisoamyl- 
phosphinic acid with hydriodic acid in sealed tubes, forms brilliant 
white plates, melting at 160—162°; the silver salt, C\H,,CH,POAg,, 
is precipitated on adding silver nitrate to a neutral solation of the 
acid. Hydroxyisobutylphosphinic acid gives the corresponding acid 
when reduced with hydriodic acid. 

_ Hydroayheptylphosphinic acid, CsH1;;CH(OH)-PO(OH)., prepared 

in the same way as the acids previously described, forms large, mono- 

clinic crystals, a:b: ¢ = 1°8442:1:1°9574. It begins to soften at 

165°, and melts to a dark brown liquid at 185°. The calcium salt, 

C;H\sPO,Ca, is obtained as a white precipitate. When reduced with 
VOL. L. 2% 
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hydriodic acid, it yields the corresponding heptylphosphinic acid, 
This melts at 106°, and is soluble in ether, alcohol, and light 
petroleum. 

Hydroxypropylphosphinic acid, CH Et(OH)-PO)OH),, forms brilliant, 
monosymmetric plates, a:b: ¢ = 0°876:1:?; it melts at 162°, and 
is easily soluble in water, alcohol, and ether, insoluble in benzene. 
The calcium and barium salts are described. 

Hydroxyethylphosphinie acid, CHMe(OH):-PO(OH),, forms a white, 
crystalline mass; it melts at 74—78°, and begins to decompose 
at 100°. 

Hydroxybenzylphosphinic acid, CHPh(OH)-:PO(OH),, is obtained 
as a crystalline crust. It is soluble in water, ether, alcohol, iuso- 
luble in benzene. It melts at 173°. The acid and normal barium 
salts are described. 

Hydroxyphenanthraquinonephosphinic acid, 


OH. < GE 0(0H)-PO(OH), 


is prepared by digesting phenanthraquinone with excess of phos- 
phorus trichloride. It forms flesh-coloured flakes, which are crys- 
talline under the microscope; it melts at 125—128°. It is easily 
soluble in water, alcohol. ether, and glacial acetic acid to red liquids. 
The calcium salt, C,,H,PO;Ca, separates out in deep-green flocks on 
addition of calcium chloride to a solution of the acid. When 
oxidised with potassium permanganate in a slightly acid solution, 


this acid splits up into phenanthraquinone and phosphoric acid. 
G. H. M. 


Magnesium Acetate. By Kuset (Arch. Pharm. [3], 24, 158— 
161).—The salt was prepared by adding a slight excess of magnesium 
carbonate to aqueous acetic acid (15 per cent.), boiling some time, fil- 
tering and concentrating until a gum-like skin forms on the surface. 
From the syrupy mass thus produced, crystals can be readily obtained 
by adding a few crystals of the salt. Crystals, several centimetres 
long, are frequently obtained, of a columnar shape, with truncated 
ends, belonging to the monoclinic system. The salt has the compo- 
sition Mg(C,H;0,).+ 4H,0; it melts about 80°; at a higher tem- 
perature water and acetic acid and finally acetone are driven off, and 
a greyish mass of magnesia is left. It is very soluble in water and 
alcohol. <A table of specific gravities of the aqueous solution 1s 
given. a. %. 


Iodopropargylic Acid. By F. Srouz (Ber., 19, 536—545; com- 
pare Abstr., 1885, 1198).—Bromiodacrylie acid, CHBr : CI-COOH, 
is prepared by boiling propargylic acid with a slight excess of iodine 
bromide in ethereal solution for about an hour. The residue obtained 
on evaporating the ether, is decolorised with sulphurous acid and 
crystallised from ether; it is then pressed between filter-paper, ‘is- 
solved in hot water in presence of animal charcoal, and the solution 
evaporated in a vacuum over sulphuric acid. It is readilv soluble in 
alcohol, ether, and chloroform, &c., and melts at 71°. When boiled 
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with silver bromide in alcoholic solution, it is converted into a-B-di- 
bromacrylic acid. 

The bromiodoacrylic acid previously described (loc. cit.), and that 
prepared by Hill (Abstr., 1879, 616), have respectively the following 
constitutional formule ascribed to them: CHI: CBrCOOH and 
CIBr : CH-COOH. 

Chloriodacrylie acid, C,HCII-COOH, is obtained by boiling an 
ethereal solution of propargylic acid with a slight excess of iodine 
chloride for some hours. The product is treated with sulphurous 
acid, pressed between filter-paper, and crystallised from water. It 
forms groups of lustrous needles melting at 72°; it is readily soluble. 

Di-iodochloracrylic acid, C,I,Cl-COOH, is obtained by the action of 
iodine chloride on iodopropargylic acid. It crystallises from water in 
lustrous plates, which become rose-coloured when exposed to light. 
It melts at 143°. The constitution of the compound is probably 
CI, : CCl-COOH. 

Chlorobromiodoacrylic acid, C,CIBrI-COOH, is formed when a 
solution of iodopropargylic acid in chloroform is gradually added to 
a cooled solution of bromine chloride in chloroform. It crystallises 
from water in lustrous plates resembling potassium chlorate, melts at 
128—129°, and dissolves readily in water, alcohol, and ether. It-is 
not identical with the acid obtained by Mabery and Lloyd (Abstr., 
1882, 1049), by the action of iodine chloride on bromopropargylic 
acid. 

Iodopropargylic acid is not changed by boiling with silver bromide, 
or by prolonged contact with strong sulphuric acid. Alcohol satu- 
rated with hydrogen chloride has no action on the ethy] salt. 

B-Bromacrylic acid, CHBr : CH:COOH, is prepared by dissolving 
propargylic acid in slightly fuming hydrobromic acid. It melts at 
115°, and is identical with the acid obtained by Wallach (Abstr., 
1878, 404), by the reduction of trichlorethylidene tribromolactate. 
The mother-liquor, obtained in preparing this substance, yielded a 
mixture of acids (probably containing dibromopropionic acid), melting 
at 583—70°. This would account for the melting point (53°) ascribed 
to B-bromacrylic acid by Baudrowsky (Ber., 15, 2702), who prepared 
it in the manner described above. 

When propargylic acid is treated with concentrated hydriodic acid, 
an iodacrylic acid, C,;H;[O0,, is obtained, which crystallises in large 
colourless quadrangular prisms, melting at 65°; it is apparently a 
physical isomeride of Baudrowsky’s iodacrylic acid (m. p. 140°; Loc. 
cit.), which is formed when dilute hydriodic acid is employed. 

N. H. M. 

Breaking up of the Lactone-ring by the Action of Alcohol 
and Halogen Hydro-acids. By J. Brepr (Ber., 19, 513—516).— 
The halogen hydro-acids readily react with some lactones, forming the 
corresponding halogen substituted acids; other lactones, however, are 
not decomposed by treatment either with the aqueous or gaseous 
hydro-acids; in some cases, however, if alcohol is added, the lactone is 
decomposed. Isocaprolactone, for example, if dissolved in absolute 
alcohol and saturated with hydrogen chloride or bromide, is converted 
into ethyl y-chlor- or y-bromisocaproate. The chloro-compound boils 
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withont decomposition at 88° under 12 mm. pressure; heated at 
higher pressures it is resolved into hydrogen chloride and ethyl pyro. 
terebate. The bromo-compound when heated is decomposed into ethyl] 
bromide and the original lactone. The results of other observers 
have, however, shown that this reaction is by no means general for 
the lactones. A. J. G. 


Formation of Levulinic Acid from Various Substances in 
Reference to the Detection of Carbohydrates. By C. Wenwer 
and B. Tottens (Ber. 19, 707—708).—In confirmation of the sugges- 
tion of Kent and Tollens (Abstr., 1885, 647) that all true carbo- 
hydrates yield levulinic acid when heated with mineral acids, the 
authors have investigated the products formed by boiling various 
substances with hydrochloric acid with the following results :—Leyn- 
linie acid is obtained from starch, dextrose, sorbin, salicin, and 
amygdalin, and also in distinct quantity from chondrin; it is not 
obtained from inosite, isosaccharin, phloroglucinol, santonin, carmin, 
taunic acid, piperic acid, casein, fibrin, and the ligamentum nuche. 

A. J. G. 

Platoso-oxalic Acid. By H. G. Séprersaum (Bull. Soc. Chim., 45, 
188—193).—Sodium platoso-oxalate, Pt(OCO-COONa)., may be pre- 
pared by heating sodium platinochloride with an equal weight of 
soda and extracting the residue with water, when a yellow powder, 
Na,O,3PtO.,6H,O, remains ; this when washed with water and heated 
with 1} parts of crystallised oxalic acid, gives off carbonic acid and 
forms an intensely blue-coloured solution, from which, on cooling, 
slender, brown erystals having a metallic lustre are deposited. On 
washing these on a filter with boiling water, the first liquid passing 
through is yellow, the latter part of the washings are greenish or blue, 
and the last portions of a reddish-brown colour; the latter on cooling 
deposit hair-like, copper-coloured crystals of sodium platoso-oxalate, 
whilst the first part of the washings deposits citron-yellow prisms of 
an isomeric salt; the intermediate portions depositing mixtures of 
these two isomerides. By treating either of these salts with silver 
nitrate, a yellowish-white precipitate of microscopic crystals of the 
silver platoso-oxalate is formed. 

The free acid obtained by decomposing the silver salt with hydro- 
chloric acid forms a red crystalline mass having a metallic lustre; 
after drying at 100°, it has the composition PtC,O,H, + 2H,0; it 
dissolves in water with an indigo-blue colour which turns into yellow 
on heating or dilution with water, the blue colour being, however, 
restored by cooling or concentration. Salts of other metals prepared 
from the brown sodium salt are of a brown, greenish, or blue colour, 
whilst the isomeric salts prepared from the yellow sodium salt are 
yellow or orange; the free acid generally forms the darker coloured 
salts, but by repeated recrystallisation the yellow salts may be 
obtained. Many metals belonging to the zinc-group form dark 
coloured salts most readily, whilst others, such as silver, form the 
yellow salts in preference, and a third class form either isomeric 
variety with equal facility. The dark salts are usually less soluble 
than the yellow, their sp. gr. is also lower, and they frequently contain 


an Mm tw & SS A. ee 


2 oe aS ee ee ee ee ee ee ee 


ORGANIC OHEMISTRY. 533 


a smaller amount of water of crystallisation. The salts of platoso- 
oxalic acid are in general but sparingly soluble in cold water and 
dilute acids; they are insoluble in alcohol, but dissolve readily in hot 
water. They mostly contain water of crystallisation which they lose 
at 100°. They are generally decomposed when heated to about 110— 
115°. The dark and yellow coloured salts of the alkalis, the alkaline 
earths, many of the rare metals, and nickel, lead, iron, manganese, 
cadmium, copper and mercury, are described in detail. A. FP. 


Action of Nitric Acid on Substituted Malonic Acids. By A. 
P. N. Francurmont (Rec. Trav. Chim., 4, 393—401).—The author, in 
continuation of his experiments on the action of nitric acid on 
acids of the oxalic series, describes experiments to show that only 
mono-substituted derivatives of malonic acid are decomposed by 
nitric acid, whilst di-substituted derivatives, as also trimethylene- and 
tetramethylene-dicarboxylic acids are unaltered. Thus isosuccinic, 
ethyl-z- and A-propyl, and amyl-malonic acid yield a quantity of 
carbonic anhydride corresponding with the destruction of both the 
carboxyl-groups, whilst allylmalonic acid yields at first a considerable 
quantity of oxides of nitrogen, and subsequently the same relative 
quantity of carbonic anhydride. Dimethyl-, diethyl-, and diallyl- 
malonic acids yield no carbonic anhydride. The stability of tri- 
methylene- and tetramethylene-dicarboxylic acids in presence of 
nitric acid offers a further confirmation of Perkin’s view regarding 


their constitution (Trans., 1885, 801—855). V. We 


Methylhydroxyglutaric Acid and the corresponding Lactonic 
Acid. By J. Buock and B. Tottens (Ber., 19, 706—707).—The 
lactonic acid, CsH,O,, obtained from levalinic acid as previously 
described (Abstr., 1885, 1202), distils in a vacuum at 200° as a thick 
oil which soon becomes crystalline; when heated with concentrated 
sulphuric acid, it is reconverted into levulinic acid. 

Cyanovalerolactone, CsH,;NO., is obtained by the action of hydrogen 
cyanide on levulinic acid; it is crystalline, and melts at 32°. A 
nitrogenous compound melting at 132° is formed at the same time. 

A. J. G. 

Sodium Ammonium and Sodium Potassium Racemates. By 
G. Wrrousorr (Compt. rend., 102, 627—629).—A criticism of 
Bichat’s paper (this vol., p. 446). The author calls attention to his 
own paper on the same subject (this vol., p. 445). The inorganic 
particles to which Bichat refers, simply serve to produce crystallisa- 
tion in solutions which have become supersaturated. The splitting 
up of the sodium ammonium and sodium potassium racemates is a 
question of solubility, which is a function of the temperature (loc. cit.). 

C. H. B 


Crystallisation of Sodium Ammonium Paratartrate. By J. 
Jousert (Compt. rend., 102, 507—508).—If a solution of sodium 
ammonium paratartrate is allowed to evaporate spontaneously in a 
current of carefully filtered and dry air, it deposits large, regular 
crystals of the paratartrate which show no hemihedral faces, and are 
sometimes several centimetres long. C. H. B. 
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The Thiophen-group. By V. Merer (Ber., 19, 628—632),— 
a- and 8-Thiophenic acids both seem to have the same constitution, 
[COOH = 2], but certain of their properties are quite different. The 
derivatives of both acids show complete identity in crystalline form, 
solubility, melting point, &c. (Bonz, Abstr., 1885, 1206; Meyer, ibid., 
1207), but on reconversion into the acids, those derivatives prepared 
from the a-acid yield the a-acid exclusively; those from the f-acid, 
again yield 8-thiophenic acid. The seeming identity of the deriva- 
tives has been found to hold good for the amides, carbamide-deriva. 
tives, nitriles, and hydroxylamine compounds, as well as those pre- 
viously described (loc. cit.). 

The greater part of the paper is occupied by a summary of the 
results of investigations on the thiophen-group recently made by the 
author’s scholars (see following Abstracts). 

The author and A. Kaiser have endeavoured to synthesise a closed- 
chain compound containing | sulphur and 5 carbon atoms, by treating 
with phosphorus trichloride the compound S(CH,°CH,-OH), obtained 
from ethylene chlorhydrin, when it yields a crystalline substance of 
the formula S(CH,°CH;Cl).; it was thought that by treating this 


with ethyl sodomalonate, a compound, S< CH oH> C(COORt), 
2 2 


would be obtained, but the product of the reaction has not yet been 
obtained in a state fit for examination. A. J. G. 


Trichlorothiophen and its Derivatives. By J. Rosrnpers 
(Ber., 19, 650—652).—T'richlorothiophen, CsSHCI],; [? 2:3: 4], is 
obtained by the action of chlorine on the bye-products of the prepara- 
tion of dibromothiophen; the product is treated with alcoholic potash 
and finally submitted to repeated fractional distillation to separate it 
from the far larger quantity of tetrachlorothiophen formed simul- 
taneously. It is a heavy oil, of odour similar to that of chloroben- 
zene, boils at 206—207° (uncorr.), and gives the indophenine reaction. 

Trichlorothiophensulphonic anhydride, (C,SCl,"SO,).0, is obtained by 
the action of pyrosulphuric acid on trichlorothiophen ; it crystallises 
in white, lustrous needles, and is nearly insoluble in water, alcohol and 
ether, more soluble in benzene; long-continued boiling with water or 
alkalis converts it into the corresponding sulphonic acid or its salts. 

Nitrotrichlorothiophen, C,SCl,NO2, crystallises in reddish-yellow, 
interlaced needles, melts at 86°, and is readily soluble in ether and 
benzene, sparingly in alcohol. A. J. G. 


Limited Oxidation of Ethylthiophen. By E. Scutericuer 
(Ber., 19, 671—672).—Ethylthiophen when treated in alkaline solu- 
tion with a small quantity of dilute permanganate, yields 8-thiopbenic 
acid and a little acetothiénone. This corresponds with the incom- 
plete oxidation of ethylbenzene, which has been shown to yield much 
benzoic acid with a small quantity of acetophenone (Friedel and 
Balsohn, Abstr., 1880, 469). A. J. G. 


Isopropylthiophen. By E. Scuieicuer (Ber., 19, 672—674).— 
Isoprepylthiophen, CsSHsPr*, is obtained by adding aluminium chlo- 
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ride in small portions to a mixture of thiophen and isopropyl bromide 
dissolved in light petroleum. It is an oil of intense odour, boils at 
153—154° (corr.), and has a sp. gr. of 0°9695 at 16°. A trace of the 
oil when mixed with phenanthraquinone in glacial acetic acid solution 
and treated with sulphuric acid, gives an intense violet-red coloration, 
but this becomes discoloured on mixing it with water, and ether does 
not extract a violet colouring matter from the aqueous solution; this 
reaction distinguishes it from all the homologues of thiophen hitherto 
described. A. J. G. 


Diethylthiophen. By F. Musterr (Ber., 19, 633—636).— 
Diethylthiophen, CsSH,Et,, is prepared by adding 2U grams of iodo- 
ethylthiophen and 2U grams of ethyl iodide to 6 grams of finely 
divided sodium placed under ether in a vessel surrounded by a freezing 
mixture. It boils at 181° (corr.), and has a sp. gr. = U'962 at 14° 
(water at 14°= 1). Bromo- and nitro-derivatives were prepared, but 
in quantity too small for purification. 

Acetodiethylthiénone, CSSHEt,*COMe, is prepared by adding a mix- 
ture of acetic chloride, diethylthiophen, and light petroleum to 
aluminium chloride suspended in light petroleum, and decomposing 
the product with water. It is an oil boiling without decomposition at 
about 250°. When treated with hydroxylamine, it yields the acetoxime 
C,SHEt,;CMe : NOH, as a yellow oit which can be distilled un- 
changed. A. J. G. 


Octyl-derivatives of Thiophen. By E. A. vy. Scuwernirz (Ber., 
19, 644—049) .—Octylthiophen, CsSHsC,Hy, is prepared by the action 
of sodiam on a mixture of normal octyl bromide and iodothiophen in 
ethereal solution; it is an oil boiling at 257—259°, sp. gr. = 0°8118 
compared with water at 20°5°, is readily soluble in ether, and resembles 
octylbenzene (this vol., p. 540) in taste and odour. Bromoctylthiophen, 
U,SH,BrCsHy, boils at 285—290°, and solidifies at 5°. Jodoctyl- 
thiophen, CsSH,1-C,Hy,, prepared by the action of mercuric oxide and 
iodine on octylthiophen diluted with an equal volume of light 
petroleum, is a yellow oil solidifying at 0°, and has sp. gr. 1°2614 
compared with water at 20°. A few yellow crystals, probably of the 
diiodo-compound, are obtained at the same time. Attempts to prepare 
an octylthiophensulphonic acid were unsuccessiul, -thiophendi- 
sulphonic acid being formed. 

Uctylacetothiénone, CsHi;*CsSH,"COMe, is obtained by the action of 
acetic chloride and aluminium chloride on octylthiophen diluted with 
light petroleum. _ It is an oil of garlic-like odour, boils at 350—355°, 
and gives a white, crystalline derivative with hydroxylamine. 

Octyldiacetuthiénone, CsHin*CsSH(COMe),, is obtained at the same 
time as the monaceto-compound, or is exclusively formed if excess of 
acetic chloride is employed; it forms a yellow, syrupy liquid which 
solidifies on strong cooling, is readily soluble in alcohol, insvlable in 
ether, and, with hydroxylamine, yields a compound crystallising in 
tufts of white needles, and melting at 58°. 

Octylthiophendicarborylie acid, CgHi"C,SH(COOH),, is prepared by 
oxidising the diaceto-compound with an alkaline solution of potas- 
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sium permanganate. It is obtained on evaporation of its ethereal 
solution as an unctuous, yellowish-white mass composed of microscopic 
needles ; it melts at 185°, and is nearly insoluble in cold water. The 
barium salt, C,,H,,SO,Ba + 14H,0, the copper salt with 24 mol. H,0, 
and the silver salt with 3 mol. H,O are described. 
Methyloctylthiophen, CsHiCsSH,Me [CsHn : Me = 2: 5], was 
obtained both by the action of sodium on a mixture of iodothiotolen 
and octyl bromide, and on a mixture of iodoctylthiophen and methyl 
iodide, the supposition that isomeric substances might be formed in 
the two reactions being negatived. It is a colourless oil, boiling at 
270°, and solidifying when well cooled to a crystalline mass melting 


at 10°. The monobromo-derivative, CsH,,,CsSHMeBr, melts at 20°. 
A. J. G. 


f-Thiophenaldehyde and f-Thiényl Alcohol. By A. Biepzr- 
MANN (Ber., 19, 636—640).—Acetothiénone is best prepared by slowly 
adding 150 grams of aluminium chloride to a solution of 50 grams of 
thiophen and 55 grams of acetic chloride in 500 grams of light petro- 
leum; after the reaction has ceased, the mixture is heated until 
hydrogen chloride is no longer evolved; the petroleum is poured off, 
the residue again treated with acetic chloride (5 grams) and aluminium 
chloride, and finally the solid product is decomposed with ice-cold 
water and distilled with steam. The yield is above 90 per cent. of 
the theoretical, whilst by the old method not more than 40 per cent. 
was obtained. 

The preparation of 8-thiophenaldehyde, by oxidising acetothiénone 
to thiénylglyoxylic acid and then heating this alone, has already been 
described by Peter (Abstr., 1885, 764). The pure aldehyde is a pale- 
yellow oil, boiling at 198° (corr.); it slowly oxidises to A-thiophenic 
acid when exposed to air. The phenylhydrazine compound, 


C,SH,CH : N,HPh, 


crystallises in yellow needles and melts at 119° (uncorr.). 

Thiényl alcohol, CSSH,°CH,-OH, is prepared by shaking 6-thiophen- 
aldehyde with concentrated aqueous potash, and after the lapse of 
12 hours dissolving the solid product in water and extracting with 
ether, by which the alcohol is separated from the potassium thio- 
phenate simultaneously formed. It is a colourless liquid, of odour 
resembling that of benzyl alcohol, and boils at 207° (corr.). When 
saturated with hydrogen chloride, it is slowly converted into thiényl 
chloride, CSSH;CH,Cl, a colourless liquid, boiling at 175°. 

A. J. G. 


Synthesis of Thiotenol (Hydroxythiotolen) and Thiotolen. 
By W. Kuss and C. Paat (Ber., 19, 555—557).—Thiotenol, 


C,SH,Me-OH, 


is prepared by heating an intimate mixture of levulinic acid (3 parts) 
and phosphorus pentasulphide (2 parts) in a retort at 130—140°. A 
yellow, oily distillate is obtained consisting chiefly of thiotenol ; this is 
distilled with steam and the distillate further purified by distilling in 
a partial vacuum; or it is dissolved in soda, filtered, and the filtrate 
made acid and distilled with steam. The yield of pure substance is 
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about 30 per cent. of the theoretical. It is an almost colourless, 
mobile oil, having a peculiar, disagreeable odour, sparingly soluble in 
water, and miscible in all proportions with alcohol and ether; 
caustic alkalis dissolve it readily. It is rather unstable, and soon 
becomes brown when exposed to light and air. It boils without 
decomposition at 85° under 40 mm. pressure, and solidifies in a mix- 
ture of solid carbonic anhydride and ether. When treated with 
jsatin and sulphuric acid, it gives a Bordeaux red coloration. The 
acetyl-derivative, C,SSH,Me-OAe, is a yellowish oil, boiling at 208— 
212°; it gives the same colour reaction with isatin and sulphuric acid 
as thiotenol does. 

Thiotolen is obtained by heating 1 part of levulinic acid with 14 
parts phosphorus trisulphide, as in the preparation of thiotenol. The 
distillate is treated with caustic soda, and the oil purified by distilling it 
over sodium. The yield of thiotolen is 15 per cent. of the theoretical 
amount. The alkaline solution is acidified and distilled with steam ; 
the thiotenol thus obtained (amounting to 25—30 per cent. of the 
theoretical) can be readily converted into thiotolen by the action of 
phosphorus trisulphide. It is identical with Meyer and Kreis’s 
methylthiophen (Abstr., 1884, 1131). N. H. M. 


Action of Acetic Chloride on Halogen-derivatives of Thio- 
phen. By L. Garrermann and M. Romer (Ber., 19, 688—695).— 
These experiments were commenced in the hope of obtaining a 
y-thiophenic acid by acetylising 8-8-dibromothiophen and so obtaining 
a dibromo-y-acetothiénone, which on oxidation and debromination 
would yield the y-acid. It was found, however, that the acetyl-group 
displaces one of the bromine-atoms, yielding the same compound as is 
obtained by acetylising the monobromo-derivative. 

Bromacetothiénone, CSSH,Br‘COMe, is obtained by the action of 
acetic chloride, aluminium chloride, on either mono- or di-bromo- 
thiophen dissolved in light petroleum; it crystallises in compact, 
colourless needles, melts at 94°, distils readily with steam, and is 
moderately soluble in hot alcohol. The phenylhydrazine compound, 
C,SH,Br‘CMe : N.HPh, crystallises in pale-yellow tables, melts at 
122°, and is sparingly soluble in hot alcohol. 

Bromothiophenic acid, CSSH,Br‘COOH, prepared by the oxidation of 
bromacetothiénone with an alkaline solution of potassium permanganate, 
crystallises in lustrous, colourless needles, melts at 139°5°, sublimes 
readily in colourless, nacreous needles, and is readily soluble in alcohol 
and ether, very sparingly in cold water. A flocculent intermediate 
oxidation product, probably bromothiénylglyoxylic acid, is also formed 
in small quantity. 

Tribromothiophen is not acetylised when treated with acetic and 
aluminium chlorides; a small quantity is converted into tetrabromo- 
thiophen. 

Todacetothiénone, C,SH,I-COMe, prepared by the action of acetic 
and aluminium chlorides on mono- or di-iodothiophen, crystallises in 
long, colourless needles, melts at 129°, and distils readily with steam. 
The phenylhydrazine compound crystallises in yellow tables and melts 
at 134° with decomposition. Jodothiophenic acid, CySH,I-COOH, 
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crystallises in colourless silky needles, melts at 131°, and sublimes 
readily in lustrous tables. 

Ohloracetothiénone, CSSH,Cl-COMe, prepared from chlorothiophen, 
aud seemingly also from dichlorothiophen, crystallises in large, 
colourless, rhombic tables, melts at 52°, aud distils readily with steam. 
The phenylhydrazine compound crystallises in golden-yeliow tables, 
and melts at 108° with decomposition. Chlorothiophenic acid, 
C,SH.Cl-COOH, crystallises in colourless needles, melts at 140°, 
sublimes readily, and is sparingly soluble in hot water. 

A. J. G. 


Acetyl- and Carboxyl-derivatives of Thiophen. By R. Demura 
(Ber., 19, 679—688).—+y-Methylacetothiénone (this vol., p. 288) was 
treated with potassium permanganate in quantity sufficient to convert 
it into a dicarboxylic acid, but it was found that it was only con- 
verted into a monocarboxylic acid. y-Thiotolenic acid, C(SSH,Me-COOH, 
thus obtained, crystallises in very slender, interlaced needles, melts at 
]44—145°, sublimes in feathery needles, and is less soluble in water 
than the isomeric f-acid. The silver and calcium salts are described. 
When oxidised with excess of permanganate, a product was obtained 
consisting of much unaltered acid, resinous substances, and a com- 
pound crystallising in pale-yellow needles which sublime with decom- 
position at about 270°. It could not be ascertained whether this 
was the dicarboxylic acid sought for, as the amount obtained was too 
small for analysis. 

When iodethylthiophen [2:5] dissolved in light petroleum is 
treated with acetic chloride and aluminium chloride, much iodine 
separates, and the product consists of a mixture of 2 : 5 ethylaceto- 
thiénone (5 mols.) and iodethyl-y-acetothiénone (3 mols.), which 
could not be separated as it decomposes on distillation. A similar 
result was obtained on acetylising bromethylthiophen, although the 
proportion of bromethyl-y-acetothiénone formed was much larger. 
These products were then submitted to oxidation (by which they are 
in great part destroyed), and the yellowish masses obtained reduced 
with sodium amalgam, when they yielded only the known 2: 5 thio- 
phendicarboxylic acid, and not as was hoped an isomeric 8-y-dicar- 
boxylic acid. 

Bromethylthiophen, CSSH.EtBr, is obtained by the action of bromine- 
water on ethylthiophen, care being taken that no rise of temperature 
occurs. It is a pale-yellow oil, boiling at 195° with some decom- 
position. A. J. G. 


Isobutyrothiénone and Propiothiénone. By K. KReEKkeLER 
(Ber., 19, 674—679).—Isobutyrothiénone, CSSH;-COPr*, prepared by 
the action of isobutyric chloride on thiophen in presence of aluminium 
chloride, is a colourless, heavy oil, boiling at 232° (corr.). The corre- 
sponding acetorime crystallises in white, nacreous plates, and melts at 
107—108°. The phenylhydrazine compound is an oil showing no 
characteristic properties. The limited oxidation of the ketone yielded 
B-thiophenic acid. Isobutyrothiénone dissolves in concentrated sul- 
phuric acid in the cold with violet coloration, and on dilution with 
water is precipitated unchanged, but on heating the solution, 1s0- 
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butyric and thiophensulphonic acids are formed, a part of the latter 
acid being further converted into the disulphonic acid. This peculiar 
reaction seems to be general for the ketones of the thiophen series. 

Propiothiénone, CsSH;COEt, prepared in manner similar to the 
isobutyro-compound, is a colourless oil heavier than water, and boils 
at 228° (corr.). It yields B-thiophenic acid when oxidised, and is con- 
verted into propionic and thiophensulphonic acids when heated with 
sulphuric acid. The acetoxime, CsSH;CEt: NOH, crystallises in 
lustrous white plates, and melts at 55—56°. 

When acetophenone is heated with sulphuric acid, benzoic and 
benzenesulphonic acids are formed; acetic acid could not be detected, 
the acetyl-group being, it would seem, completely nee a 

Ketones of the Thiophen-group. By E. Scureicuer (Ber., 19, 
660—670).—Acetoethylthiénone when perfectly pure is an oil of 
fruity odour, which boils at 248—250° (corr.), and has a sp. gr. = 
1:0959 at 20° (water at 20° = 1). The phenylhydrazine compound, 
C,SH,Et-CMe : N,HPh, crystallises in tufts of pale-yellow needles, 
melts at 68°, and decomposes readily in presence of moisture. When 
gently heated with concentrated sulphuric acid, acetoethylthiénone is 
converted into acetic acid and ethylthiophen-sulphonic and -disul- 
phonic acids (comp. Krekeler, preceding Abstract); by the action of 
Nordhausen sulphuric acid or sulphuric anhydride in the cold, aceto- 
ethylthiénonesulphonic acid is also formed, and can be obtained 
almost exclusively by careful working at 0°. The investigation of 
this acid is still in progress; its phenylhydrazine compound forms 
nearly colourless needles. 

Thiényl heayl ketone, CSSHs'CO-C,H,;, is prepared by adding alum- 
inium chloride to a solution of thiophen and cenanthylic chloride in 
light petroleum, and decomposing the product of the reaction with 
water. It is a clear yellow oil of aromatic odour, and boils at 304°. 
Thiényl hexyl acetoxime, CSSH,-C(NOH)-C,H,;, is crystalline, and melts 
at 49°. When oxidised with an alkaline solution of permanganate, 
the ketone yields caproic and f-thiophenic acids; it is therefore a 
B-derivative of thiophen. When heated with concentrated sulphuric 
acid, it is converted into cnanthylic and 8-thiophensulphonic acids. 

Ethylthiényl heayl ketone, CsSH,Et-CO-C,Hi; [2:5], prepared in 
like manner from ethylthiophen, is a clear yellow oil of aromatic 
odour, boiling at 329—330°; it yields caproic and 2:5 thiophendi- 
carboxylic acids when oxidised, and when heated with sulphuric acid 
1s converted into cenanthylic and ethylthiophen-sulphonic and -disul- 
phonic acids. The corresponding acetoxime melts at 38—39°, and 
does not crystallise. A. J. G. 


Isomeric Thiotolenic Acids. By S. Levi (Ber., 19, 656—659). 
—B-Thiotolenic acid.—By the action of sodium amalgam on a mixture 
of iodo-8-thiotolen and ethyl chlorocarbonate, ethyl-f-thiotolenate 
is obtained, which on hydrolysis with alcoholic potash, &c., is con-: 
verted into the free acid. This crystallises in long needles, melts 
at 137°, and is most probably identical with the 2 : 5 methylthiophenic 
acid obtained by Paal (Abstr., 1885, 1206). When oxidised with 
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potassium permanganate in alkaline solution, it is converted into 
2: 5 thiophendicarboxylic acid. The calcium salt crystallises with 
3} mols. H,0. 

y-Thiotolenic acid, C'SH,Me-COOH, prepared in manner similar from 
iodo-y-thiotolen, is identical with an acid obtained by Demuth from 
y-methylacetothiénone (this vol., p.538). The chloride, C§SSH,Me-COCI, 
is a colourless liquid, boiling at 218—220°. The amide, 


C,SH,.Me-CONH,, 
crystallises in long needles, and melts at 122—123°. A. J. G. 


Croconic and Leuconic Acids. By R. Nierzxi and F. Benckiser 
(Ber., 19, 772—778; comp. this vol., p. 449).—Aniline croconate, 
C;H,0,(NH,Ph),, is obtained by treating croconic acid dissolved in 
alcohol with aniline. When heated with alcohol on a water-bath, the 
solution becomes red, and after some time solidifies suddenly to a mass 
of slender, red needles. The new compound is a dianilide of croconic 
acid, of the formula C;(OH),O(NPh).; it is sparingly soluble in the 
usual solvents except aniline, and does not melt without decomposition. 
It dissolves in alkalis, and is precipitated, partly unchanged, by acids. 
Hot alkalis decompose it into croconic acid and aniline. Aqueous 
ammonia converts it into croconamic acid, NH,°C,0,OH, or 
NH : C,0,(0H),. The ammonium salt forms red prisms ; the barium 
(with 2 mols. H,O) and silver salts are also described. The phenyl- 
hydrazine compound, NHPh:N : C;0.(0H)s, crystallises from alcohol 
in groups of needles which melt above 300°. The potassium salt, 
C,,H;N,0,K3, forms almost black needles, with a coppery lustre, readily 
soluble in water. 

Croconic acid reacts readily with orthotoluylenediamine, with 


formation of a compound, C;H.<\>C,0(OH):. The latter forms 


slender needles soluble in alcohol, insoluble in water. The potassium 
salt, C,H ,N,O0,K., crystallises in black needles with a metallic lustre. 
N:C-CO-C -N. 
Leuconditolylenequinowaline, C;H f | | NOH, is obtained 
“Nw: C—O: N’ 
by the action of leuconic acid (1 mol.) on toluylenediamine hydro- 
chloride (2 mols.). It is insoluble in water, sparingly soluble in 
alcohol and glacial acetic acid, but dissolves readily in chloroform, 
from which it separates in gold-coloured needles containing about 
20 per cent. of chloroform; this it loses at 140°. It melts above 
300°, and can be sublimed partly without decomposition. It has 
feeble basic properties. The formation of this compound is fresh 
evidence in favour of the view previously brought forward by the 
authors, that anhydrous leuconic acid has the formula ©,0;. The 
phenylhydrazide, C.sH\sNe, crystallises from glacial acetic acid in 
splendid, cinnabar-red needles sparingly soluble in alcohol, readily 
soluble in chloroform. N. H. M. 


Octylbenzene. By E. A. v. Scuwernitz (Ber., 19, 640—643).— 
Octylbenzene, C.5H,CsH,;, is prepared by the action of sodium on 4 


ORGANIC CHEMISTRY. 541 


mixture of bromobenzene and normal octyl bromide in ethereal 
solution. It is a colourless oil of sweet odour and taste, boils at 
961—263° (uncorr.), does not solidify at 0°, and has a sp. gr. = 0°849 
at 15° (water at 15° = 1). When oxidised, it yields a small 
quantity of benzoic acid. Bromoctylbenzene, CsH,Br°C,H,;, prepared 
by heating the hydrocarbon with bromine-water, is a clear yellow 
oil, boils at 285—290°, does not solidify at 0°, and is readily soluble 
in ether. 

Octylbenzenesulphonic acid was obtained as a thick, syrupy liquid of 
strongly-pronounced acid properties by the action of Nordhausen 
sulphuric acid on the hydrocarbon. The silver salt, C;Hi-C,HySO;,Ag 
+ H,O, the barium salt, (C,,H.,SO;).Ba + H,O, and the lead salt, 
(CyH.SO;)2Pb + 3H,0, are described. A. J. G. 


Action of Sodium on Bromo-derivatives of Benzene. By G. 
GotpscumiEDt (Monatsh. Chem., '7,40—47).—Paradibromobenzene was 
dissolved in pure dry ether, and the solution warmed on a water-bath 
with excess of sodium until all action ceased; diphenyl, paradiphenyl- 
benzene, and a small quantity of benzene, were isolated from the 
ethereal solution. The greater part of the product of the action is 
insoluble in ether; after purification by solution in benzene and 
precipitation with alcohol, it forms a bright yellow, amorphous powder, 
agreeing in its properties with the substance described by Riese (this 
Journ., 1873, 62). On analysis, it gives numbers corresponding with 
the formula C,H;Br,. The author regards it as a chain of eight 
phenylene-groups joined together in para-positions, and containing 
also two bromine-atoms in para-positions. The substance begins to 
soften at 220°, becomes darker on further heating, and finally melts 
completely at 265°. It is insoluble in ether and alcohol, easily 
soluble in benzene, chloroform, and carbon bisulphide. In order to 
ascertain if the limit of combination of the phenylene-groups had 
been reached, the experiment was repeated, and carried on for a much 
longer time. A substance was thus obtained possessing the same 
properties as the foregoing, which gave numbers on analysis agreeing 
with the formula C,H;.Br,, and may be regarded as consisting of 
13 phenylene-groups with two bromine-atoms. The substance softens 
at 245°, and melts at 300°. 

Pure metadibromobenzene, when treated in the same way as the 
para-compound, gave similar compounds. The portion insoluble in 
ether, purified as above, gave numbers agreeing with the formula 
C.H;.Br,. It is a yellow, amorphous powder, corresponding in 
properties with the para-derivative; it softens at 160°, and melts 
at 220°. A substance, C,.H;.Br,, was also obtained on prolonged 
heating, which corresponds with the para-derivative; it softens at 
200°, and melts at 250°. 

Tribrombenzene, (1 : 3 : 5), remains unchanged after heating with 
sodium in ethereal solution for 55 hours. G. H. M. 


Oxidation of Cymene. So-called Nitrocymene. By 0. Wip- 
max and J. A. Braoin (Ser., 19, 583—589).—When a concentrated 
solution of potassium permanganate is added to 1 part of cymene 
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mixed with 10 parts of caustic soda solution (sp. gr. = 1°25), and the 
whole heated for some time on a water-bath, hydroxypropylbenzoic 
acid having all the properties ascribed to it by R. Meyer (Abstr., 1879, 
157, 465, 795) together with a small quantity of terephthalic acid are 
formed. On the other hand, it has been already shown that when 
cymene is oxidised with nitric or chromic acids, the propyl-group is 
first attacked. i 
According to Fittica (this Journ., 1874, p. 684), nitric acid acts on 
‘eymene with formation of a liquid nitrocymene, C;H;MePr-NO,, and a 
solid nitrocymene (m. p. 125°); the same compounds were obtained 
by Landolph from camphor-cymene (this Journ., 1873, 1227). The 
authors repeated Fittica’s experiments, and found that that portion of 
the product which distils with steam, consists chiefly of tolyl methyl 
ketone, already obtained by Michaelis (Abstr., 1882, 970), and by 
Claus (this vol., p. 462); a trace of what is probably a nitro- 
derivative is also formed. Methyltolylacetorime, OH-N : CMe:C,H,, is 
prepared by the action of free hydroxylamine on the ketone; it forms 
short, lustrous crystals melting at 88°, almost insoluble in boiling 
water, readily soluble in alcohol. The phenylhydrazine compound 
crystallises in lustrous, colourless prisms which melt at 97°. 
v. Gerichten has shown (Abstr., 1878, 787) that the substance 
described as “‘ solid nitrocymene”’ (Joc. cit.) is not nitrocymene. 
When cymene is slowly dropped into a well-cooled mixture of nitric 
and sulphuric acids, a part remains unchanged, whilst a part is 
nitrated ; a pure mononitrocymene could not be obtained. 
N. H. M. 
Oxidation of Homologues of Phenol. By B. Heymann and 
W. Koenies (Ber., 19, 704—706).—The direct conversion of the 
homologues of phenol into the corresponding hydroxycarboxylic acids 
has so far only been effected by fusion with potash. Less directly it 
has been effected by converting the phenols into their alkyl ethers, 
oxidising, and then eliminating the alkyl-group by boiling with hydro- 
chloric acid. The authors now show that the oxidation can be readily 
effected if the phenols are first converted into the corresponding double 
sulphates with potassium (best effected by adding potassium pyro- 
sulphate to the phenols in alkaline solution at 60—70°), then oxidised 
with alkaline solution of potassium permanganate, and finally gently 
heated with hydrochloric acid on the water-bath. By this method, 
ortho- and para-cresol have been easily converted into the corre- 


sponding hydroxybenzoic acids. A. J. G. 


Phenyl Mesitylenyl Carbinol and its Derivatives. By E. 
Lovise (Bull. Soc. Chim., 45, 231—235).—By acting on a cold solution 
of monobenzoylmesitylene in aqueous alcohol with sodium amalgam, 
the author has obtained phenyl mesitylenyl carbinul, C§(H.Me,-CH Ph:OH. 
This substance distils at about 300° to a viscid mass, which only 
becomes solid (even when crystals are added) after remaining for 
months. The crystals then obtained are long prisms which melt at 
34°. It is insoluble in water, easily soluble in alcohol, ether, acetic 
acid, chloroform, &c., and can only be recovered from these solutions 


in the viscid state. The ether, C;sH.Me;CHPh:O-CHPh:-C,H,Me,, was 


nit. Lh mnie 2 ee ee 
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obtained by boiling the alcohol with dilute sulphuric acid (1 part 
water to 1 part acid). It forms colourless crystals melting at 137°, 
soluble in ether, acetone, light petroleum, and chloroform, sparingly 
so in alcohol. The ethyl ether, C;H,2Me,;;CHPh:OEt, can be obtained 
by adding a small quantity of strong sulphuric acid to an alcoholic 
solution of the carbinol and boiling the mixture. It crystallises in 
colourless prisms melting at 32°, and is soluble in alcohol and ether. 
The acetate, C,5H,Me,;: CHPh-OAc, was prepared by digesting the 
carbinol with acetic anhydride. It crystallises in transparent prisms 
melting at 52°, and is soluble in alcohol. The benzoate, C\.H.,OBz, 
was obtained by heating the carbinol with benzoic acid. It forms 


colourless crystals melting at 94°, and is soluble in alcohol. 
L. F. %. 


Crystallographic Investigations. By T. Liwen (Zeit. Kryst. 
Min. 11, 246—250).—1. Paradichloroparadibromoquinone (Abstr., 
1885, 1210), monosymmetric ; a:b: ¢ = 1°446:1:2°850; 6 = 77° 30’. 
2. Paradichloroparadibromoquinol (Abstr., 1885, 1210), monosym- 
metric; a:b: ¢ = 2971: 1:2°723; B = 77° 24. 3. Terebilic acid 
(Abstr., 1885, 394), rhombic; a:b: ¢ = 0°8093: 1: 0°8576. 4. Chloro- 
terebic acid (Abstr., 1885, 393), rhombic; a: b: ¢ = 0°9827 :1 : 0°7137. 
5. B-Naphthol; the author’s crystallographic examination of this 
substance confirms Groth’s results (Annalen, 152, 285). 

B. H. B. 


Nitration of Dimethylaniline. By E. Néirine (Ber., 19, 545). 
—The author has repeated his experiments on the nitration of 
dimethylaniline, and finds, as stated by Groll (this vol., p. 347), that 
the main product is the metanitro-compound. 


Mono- and Di-alkyl Derivatives of Metadiamines. By E. 
Nourve and T. Srricker (Ber., 19, 546—551).— Hthylmetanitr- 
aniline, NO.C,H,yNHEt, is obtained by heating 16 grams of meta- 
nitraniline, 14 grams of ethyl bromide, and 25 grams of 20 per cent. 
caustic soda solution for 12 hours at 100—110°. The product is 
dissolved in hydrochloric acid, treated with sodium nitrite and the 
nitrosamine, NO.C,HyNEt-NO, so obtained crystallised from alcohol, 
from which it separates in needles melting at 47°. This is then 
boiled with hydrochloric acid in alcoholic solution, treated with alkali, 
and the ethylnitraniline thus liberated purified by crystallisation 
from alcohol. It forms reddish-yellow needles, melts at 59—60°, 
dissolves readily in alcohol, ether, and light petroleum, and distils 
easily with steam. It can also be obtained together with the para- 
compound by nitrating ethylaniline. Hthylmetaphenylenediamine, 
NH,C,HyNHEt, forms a yellowish oil boiling at 276° (uncorr.) which 
soon becomes brown when exposed to air. The hydrochloride was 
prepared. 

Hthylehrysoidine, PhN.C,H,(NH,)-NHEt, is prepared by adding 
diazobenzene chloride to a solution of ethylphenylenediamine hydro- 
chloride. It crystallises from absolute alcohol in reddish-brown 
needles which reflect violet-blue light, and is soluble in water and 
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alcohol. The platinochloride, (CuNiHu)2,H:PtCh, forms a brick-red 
flaky precipitate insoluble in water. Ethylchrysoidine dyes silk and 
cotton-wool mordanted with tannin of a redder shade than does ordi. 
nary chrysoidine. Ethylphenylene-blue, analogous to Witt’s toluylene. 
blue, is obtained by slightly warming 9 grams of nitrosodimethyl- 
aniline hydrochloride with 10 grams of ethylphenylenediamine 
hydrochloride and some sodium acetate. The blue dye is precipitated 
by common salt. 

Methylmetanitraniline, NO.C,HyNHMe, is obtained by heating 
80 grams of metanitraniline, 31 grams ethyl iodide, and 8°7 grams 
caustic soda dissolved in alcohol for some hours, and then decom. 
posing the nitrosamine formed with hydrochloric acid. It crystallises 
in reddish-yellow needles, readily soluble in alcohol and ether, and melts 
at 65—66°. Methylmetanitrophenylnitrosamine, NO.C;HyNMeNO, is 
a yellow crystalline substance melting at 68—70° and readily soluble 
in alcohol. Methylmetaphenylenediamine is a yellowish oil boiling 
at 265—270° (uncorr.) which quickly resinifies when exposed to air. 

Methylchrysoidine, PhN,*C,;H;(N H.)-NHMe, is prepared in a manner 
similar to the ethyl-compound, and forms reddish-yellow flakes. 
Ethylmetanitroparatoluidine, NO,C;H;Me-NHEt [NHEt: NO,: Me = 
1:3: 4], is obtained by nitrating monethylparatoluidine dissolved in 
20 parts of sulphuric acid. It crystallises in long, flat, red prisms, 
readily soluble in alcohol and ether, and melts at 47—48°. Hthyl- 
metatoluylenediamine, NH,"C,H.Me-N HEt, is a yellowish liquid boiling 
at 280—283° (uncorr.). It gives all the characteristic reactions of 
metadiamines. 

Diethylmetanitraniline is obtained by heating 20 grams of metanitr- 
aniline, 46 grams of ethy] iodide, and 12 grams of caustic soda dissolved 
in alcohol in a champagne bottle for 8 hours at 100°. The product is 
purified by converting it by means of acetic anhydride into nitrethyl- 
acetanilide, which is then saponified. It was also obtained together 
with the para-derivative by nitrating diethylaniline: the results of 
the reaction agree with those obtained by Groll (this vol., p. 347). 

N. H 


Anhydro-compounds. By S. Niementowskt (Ber., 19, 715—724). 
—lIn the formation of anhydro-compounds from the acetyl or benzoyl 
derivatives of ortho-diamines, it has never yet been shown whether the 
oxygen-atom of the acid radicle removes both hydrogen-atoms from 
one amido-group or from different amido-groups. The compound 
chosen to investigate this question was diamidoacetotoluide of the 
constitution I, which on the first assumption would yield an anhydro- 
compound of the constitution II, or on the second assumption, of 
the constitution III. By the continued action of acetic anhydride on 
the anhydro-compound, if the constitution II is correct, a dietheny!- 


I Il. III. IV. 


3.) ‘NH, 3): N 3.) ‘NH 3.) ‘N 
8 -NH-COMe ta NH>CMe A) - n>CMe 3 ioe. 
(5.) ‘NH, (5.) ‘NH, (5.) ‘NH, (5.) ‘N7~ 


triamidotoluene of the constitution IV should be formed, whilst the 
formation of such a compound from a substance of the constitu- 
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tion III would be inexplicable unless intermolecular change took 
place. The experimental results render it probable that III repre- 
sents the constitution of the anhydro-compound. 

Diamidoacetotoluide, CSH,Me(NH;)..NHAc, is prepared by reducing 
3:5 dinitroparacetotoluide (Beilstein and Kuhlberg, Annalen, 158, 
341) with tin and hydrochloric acid, &c. It crystallises in nacreous 
prisms, does not show a sharp melting point, but blackens at 250°, and 
melts with decomposition at 262—264°; it is insoluble in benzene 
and ether, nearly insoluble in water, sparingly soluble in boiling 
acetone, soluble in boiling alcohol and in glacial acetic acid. The 
hydrochloride, CyH,sN;0,HCl + 4H,0, crystallises in thick, concen- 
trically grouped needles. 

Ethenyltriamidotoluene, NH,C,H,Me : N.H : CMe, is obtained as 
hydrochloride by long-continued boiling of the preceding substance 
with hydrochloric acid. It crystallises with 1 mol. H,O in monoclinic 
tables; a:b: ¢ = 15813: 1: 08216; B = 82° 44’; melts at 100°, and 
is readily soluble in alcohol and boiling water, sparingly soluble in ether 
and benzene. The hydrochloride crystallises in rhombic tables. 

Acetylethenyltriamidotoluene is obtained by heating the preceding 
compound with acetic chloride or anhydride, or more readily by 
boiling diamidoacetotoluide with acetic anhydride for five minutes. 
It crystallises with 14 mol. of acetic acid in concentrically grouped, 
satiny, white needles, and melts at 166°; the acetic acid cannot be 
removed without decomposition occurring. When boiled with hydro- 
chloric acid, it yields ethenyltriamidotoluene hydrochloride. 

Nitroethenyltoluylenediamine, NO,C,H,Ne: N.H : CMe, is prepared 
by nitrating ethenyltoluylenediamine ; it crystallises in tufts of needles, 
melts at 201—202°, and is readily soluble in the ordinary solvents. 

A. J. G. 

Azo- and Diazo-compounds of Thymol. By Mazzari and 
Posserro (Chem. Centr., 1886, 136).—An alkaline thymol solution, 
when added to diazobenzene chloride, produces a dark-brown preci- 
pitate partly soluble in warm potash solution. The soluble portion is 
reprecipitated by addition of acetic acid ; it melts at 85—90°, and has 
the composition OH-C;H,MePr-N,Ph. The insoluble portion melts at 
168°, and is the corresponding diazo-compound. H. B. 


Action of Benzaldehyde on Hydrazobenzene. By P. Tf. 
Cuéve (Bull. Soc. Chim., 45, 188).—When hydrazobenzene is heated 
with benzaldehyde in a reflux apparatus, azobenzene is formed, the 
hydrazobenzene seeming to act as a reducing agent; by adding zinc 
chloride to the mixture and heating, a lively reaction takes place, the 
benzylidene-benzidene described by Schiff being formed. ye 


Phenylhydrazine Compounds. By M. Picket (Annalen, 232, 
228—235).—The preparation of benzophenonephenylhydrazine has 
been described by E. Fischer (Abstr., 1884, 1151). The compound 
melts at 137°. It is insoluble in water, and sparingly soluble in cold 
alcohol. When boiled with hydrochloric acid, it is partially decomposed 
into phenylhydrazine and benzophenone. Benzoinphenylhydrazine, 
prepared by heating benzoin with excess of phenylhydrazine and.a 
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small quantity of alcohol, forms colourless needles. It melts at 155°, 
and is freely soluble in alcohol, ether, benzene, and chloroform, 
Benzilphenylhydrazine, N,HPh :CPh'CPh : N,HPh, melts at 225°, and 
dissolves in warm chloroform and benzene. Glyowaldiphenylhydrazine, 
N,.HPh : CH:CH : N,.HPh, is formed on warming an aqueous solution of 
sodium acetate, phenylhydrazine hydrochloride, and glyoxal. The com- 
pound melts at 169—170°, and dissolves freely in warm alcohol, benzene, 
and chloroform. Strong hydrochloric acid precipitates reddish-yellow 
crystals of the hydrochloride, C,,H,,N,, HCl, from the alcoholic solution. 
The salt melts at 155—156°, and is resolved into its components by 
water. The nitrobenzaldehydes unite with phenylhydrazine, forming 
crystalline compounds of a beautiful red colour. The ortho-com- 
pound melts at 153°, the meta- at 121°, and the para- at 155°. 
Phthalylphenylhydrazine has been recently described by Hotte (this 
vol., p. 353). W. C. W. 


Reduction of Hydrobenzamide. By O. Fiscuer (Ber., 19, 748 
—749).—If an alcoholic solution of hydrobenzamide is treated with 
3 per cent. sodium amalgam, it is converted into a secondary base, 
most probably benzylidinedibenzylimide, CHPh(NH-CH,Ph),; this 
substance is also formed by the action of sodium on solutions which 
are not too concentrated or too hot. By more energetic reduction 
with excess of sodium and with aid of heat, hydrobenzamide or its 
first reduction product is converted into toluene and benzylamine. 

Benzylidineaniline when similarly treated is converted into benzyl- 
aniline. A. J. G. 


Nitro-derivatives of Substituted Benzamide. By P. v. Rov. 
BuRGH (Rec. Trav. Chim., 4, 384—392).—The alcoholic derivatives 
of benzamide, when treated with absolute nitric acid, yield nitro- 
compounds in which the hydrogen of the benzene nucleus is re 
placed. Thus dimethylbenzamide, under these conditions, gives a 
nitro-derivative, NO."C,HyCONMe,, which forms white crystals, melt- 
ing at 57°; similarly diethylbenzamide yields a mono-nitro-derivative, 
NO,C,H,yCONEt, ; methylbenzamide, a derivative, 


NO,-C,H,CONHMe, 


which crystallises in white needles, melting at 170°. But benzamide, 
when heated with absolute nitric acid, yields mononitrobenzoic acid 
with evolution of nitrous oxide; in this respect it resembles the 
paraffinoid amides. V. H. V. 


Methylphenazine. By V. Merz and A. Ris (Ber., 19, 725—728). 


N 
—Methylphenazine, CHK | \C.H.Me, is obtained by heating cate- 
N 


chol with orthotoluylenediamine in equimolecular proportions at 200— 
220° for about 50 hours. It crystallises in clear yellow needles, melts 
at 117°, can be sublimed or distilled with steam, and distils alone at 
about 350°, but not without decomposition. It is sparingly soluble i 
light petroleum or boiling water, readily in most other solvents, has 
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basic properties, dissolves with yellow colour in dilute acids, and 
ives a blood-red coloration with concentrated sulphuric acid. The 
platinochloride, (C,sHjoN2)2,H,PtCl, + 6H,0, crystallises in yellow 
plates. The picrate melts at 168°. When methylphenazine in 
alcoholic ammoniacal solution is treated with hydrogen sulphide, it 
yields silvery white plates seemingly of a eerie Ay 

Action of Ammonia on Terephthalaldehyde. By H. Oppsn- 
uEIMER (Ber., 19, 574—577).—Hydrobenzamidetrialdehyde, 

N.(CH-C,H,CHO);, 

is obtained by treating finely powdered terephthalaldehyde with strong 
aqueous ammonia. The reaction begins in a short time, and is accom- 
panied with a rise of temperature which should be kept down by 
cooling. The whole is frequently shaken and allowed to remain for 
6 to 8 days until no further precipitation occurs. It is a soft, white 
powder consisting of small, matted needles almost insoluble in water, 
alcohol, and ether. Dilute acids decompose it into terephthalaldehyde 
and the ammonium salt of the acid or A sulphur-coloured 
phenylhydrazine-derivative was prepared. en oxidised with potas- 
sium permanganate, it yields hydrobenzamidotricarboxylic acid crys-— 
tallising in lustrous, rhombohedral plates. 

Xylidinediamine, C;H,(CH : NH), [= 1: 4], is prepared by passing 
dry ammonia into an alcoholic solution of terephthalaldehyde; it 
separates in very brittle, glassy crystals. Boiling water and acids 


decompose it into its original constituents. It is also formed by the 
action of dry ammonia on powdered terephthalaldehyde; water is 


formed in the reaction. N. H. M. 
Action of Bromacetophenone on Phenylhydrazine. By O. 
Hess (Annalen, 232, 234—235)—A compound of the composition 
N,Ph : C,H,Ph is obtained on mixing alcoholic solutions of brom- 
acetophenone and phenylhydrazine. It crystallises in yellow, glisten- 
ing needles, and melts at 137°. It dissolves freely in ether, chloroform, 
carbon bisulphide, ethyl acetate, boiling alcohol, and light petroleum. 
It is decomposed by mineral acids. W. C. W. 


Condensation of Hippuric Acid with Aldehydes. By 0. 
Resurrat (Gazzetta, 15, 527—531).—When hippuric acid or its 
sodium salt is heated with salicylic aldehyde in presence of acetic 
anhydride, a substance, C;.H,;0,N, is produced, crystallising in yellow 
prisms which melt at 135—136°. But this on treatment with various 
solvents, such as alcohol or benzene, is transformed into benzoylimido- 
coumarin melting at 171°, the product of the above reaction observed 
by Plichl (Abstr., 1884, 604), and of composition identical with the 
above. It behaves like a coumarin, being converted by the action of 
alkalis into an acid melting at 185° with decomposition. It is sug- 
gested as the more probable of alternative hypotheses, that the imme- 
diate product of the above reaction has the composition 

’ CH(NHBz) 
OH CH<o y-9 >: ; 
0 2 
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whilst to the acid obtained from it is assigned the formula 
OH-C,H,CH : C(NHBz)-COOH. V. H. VY. 


Derivatives of Amidobenzoic Acid. By G. Petiizzari (Gazzetta, 
15, 555—572, and Annalen, 232, 145—168).—Derivatives of 1:3 
amidobenzoic acid, in which a hydrogen-atom in the amido-grouping 
is replaced by a monobasic acidic radicle, are prepared from amido. 
benzoic acid with either the ethyl salt of the monobasic acid or 
preferably its amide, thus: C,H»"CONH, + NH.C,HyCOOH = 
C,H,"CO-NH-C,H,;COOH + NH;. In some cases, it is merely nece:- 
sary to fuse the two acids together. 

Formamidobenzoic acid, CHO-NH:C,H,COOH, crystallises in minute 
needles, melting at 225° with decomposition, thus : 


COH-NH-C.H;COOH = C.H.<SH> + H-coon; 


it is sparingly soluble in cold, readily in hot water. 

Acetamidobenzoic acid, prepared by the above process, agrees in 
properties, except melting point (240—241°), with the acid described 
by Foster (melting point 220—230°) (Bull. Soc. Chim., 1860, 213). 

Butyramidobenzoic acid, CPrO-NH-C,H,COOH, crystallises in 
needles melting at 208—209°; it is decomposed by acids and alkalis 
into its constituents. 

@nanthamidobenzoic acid, C;H,,0-NH-C,H,COOH, crystallises in 
needles melting at 202°, sparingly soluble in boiling water, moderately 
soluble in ether and alcohol ; its salts are readily soluble. 

Benzamidobenzoic acid, NHBz-C,HyCOOH.—On heating ethyl 
benzoate with amidobenzoic acid, two products are obtained—one 
soluble the other insoluble in alcohol. The former is the above acid, 
which crystallises in minute prisms melting at 248°, and is very 
soluble in alcohol, sparingly soluble in water and ether; its barium 
salt forms white crystalline crusts. The substance insoluble in alcohol, 
mistaken by Foster for the acid, is probably an anhydride of benzoyltri- 
benzamic acid, NHBz-C,HyCONH-C,.H,CONH-C,H,-COOH. 

Benzamidobenzanilide, NHBz-C;HyCONHPh, obtained from the 
above acid and aniline, crystallises in glistening leaflets melting at 
225°. 

Glycollamidobenzoie acid, OH-CH,-CO-NH:C,H,-COOH, crystallises 
in glistening needles, melting at 212°, sparingly soluble in cold, readily 
in hot water ; its acetyl-derivative crystallises in white leaflets, melt- 
ing at 198°, soluble in alcohol and ether. The acid when heated at 
220° loses a molecule of water, and is converted into an anhydride, 


<667> NCH: COOH, a yellow crystalline powder melting at 246 


— 248°. 

Lactamidobenzoie acid, OH-CHMe-CO-NH-C,H,-COOH, crystallises 
in minute prisms which melt at 161—162°; its acetyl-derivative forms 
crystalline crusts; its anhydride, obtained in the course of the pre- 
paration of the acid, is a crystalline powder melting at 243°. 

Salicamidobenzoic acid, OH-C,HyCO-NH-C,H,COOH, is a crystal- 
line powder not showing a definite point of fusion owing to its 
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decomposition with evolution of carbonic anhydride and phenol; 
it gives a violet coloration with ferric chloride. Ve. Es We 


Oxalamidobenzoic Acids. By H. Scuirr (Gazzetta, 15, 534— 
547, and Annalen, 232, 129—145).—EHthyloxalamidobenzoic acid, 
OEt'C,0.,.NH-C,H,COOH, obtained by heating amidobenzoic acid 
with ethyl oxalate and alcohol, forms colourless, silky needles melting 
at 225°, and transformed at that temperature into ethyl oxalate and 
oxalodibenzamic acid. On treatment with ammonia, it yields the 
ammonium salt of amidoxalobenzamic acid, from which the acid 
NH,C,0.,NH:-C,H,-COOH is obtained. This substance crystallises in 
small scales resembling oxamide; when heated at 160—170° it is 
converted into oxamide and oxalodibenzamic acid ; its phenyl-deriva- 
tive, NHPh-C,0,,-NH°C,HyCOOH, crystallises in glistening plates 
which melt at 300—305°. 

Ethyloxalamidobenzamide, OEt‘C,0.,.NH-C,HyCONH),, prepared by 
heating a solution of amidobenzamide in ethyl oxalate, forms spheri- 
cal aggregates of glistening needles, melting at 191°5°, soluble in 
alcohol. A few degrees above its point of fusion, it is transformed 
into ethyl oxalate and oxalodibenzamidodiamide. Its phenyl-deriva- 
tive, OEt-C,0..NH-C,H,CONHPh, obtained from amidobenzanilide 
and ethyl oxalate, crystallises in silky needles melting at 180°. 

Owalodibenzamic acid, C,0.(NH°C,H,COOH),., best prepared by 
heating ethyloxalamidobenzoic acid with a slight excess of amido- 
benzoic acid, is insoluble in water and alcohol, soluble in concentrated 
acids. Its amic acid, obtained together with its amide by heating 
equimolecular proportions of ethyloxalamidobenzoic acid and amido- 
benzamide, is a rose-red substance, infusible, insoluble in boiling 
water, sparingly soluble in alcohol. 

The amide, C,0,.(NH-C,H,CONH,)., similarly prepared, is a white 
crystalline powder insoluble in water and alcohol. 

Ozalamidobenzoic acid, OH’C,0..C,Hy;COOH + H,0, prepared 
from amidobenzoic and oxalic acids, forms dendritic aggregates of 
small needles; its alkaline salts are very soluble; those of the heavy 
metals are sparingly soluble. 

Malonamidobenzoic acid, obtained by a similar method, yields de- 
rivatives analogous to those described above; the dibenzamic acid, 
CH,(CO-NH-C,H,COOH),, is a white, infusible, crystalline powder ; 
hydrogen ethyl malonamidobenzoate, COOEt-CH,-CO-NH-C,H,COOH, 
forms long silky needles melting at 172—173°, and decomposes a few 
degrees above into ethyl malonate and malonodibenzamic acid. 

Ve Oe Vs 


Phthalaldehydic Acid. By S. Racine (Ber., 19, 778—779).— 
Monobromophthalide, OR<oo Br, 0, is obtained by the action of 
bromine-vapour on phthalide at 130—150°. It crystallises in plates 
melting at 85—86°, and dissolves in ether, carbon bisulphide, and 
chloroform. When oxidised, it is converted into phthalic acid. 
Absolute alcohol acts on it with formation of an_ ether, 


CH <n OF) So. Phthalaldehydic acid, CHO-C.H,COOH, is 
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obtained by warming bromophthalide with water. It dissolves 
readily in water, alcohol, and ether, and melts at 98—100°. The 
phenylhydrazine-derivative was prepared. N. H. M. 


Behaviour of Opianic and Nitropianic Acids “towards 
Phenylhydrazine. By C. Lizpermann (Ber., 19, 763—766)— 
Opianylphenylhydrazide, C.H,(OMe):< G4» y¢>> is obtained by mix. 
ing a hot, concentrated, aqueous solution of opianic acid with a hot 
aqueous solution of phenylhydrazine hydrochloride and sodium acetate 
(each 1 mol.). It crystallises from alcohol in almost colourless needles 
which melt at 175°. It is insoluble in alkalis, but dissolves in fuming 
hydrochloric acid. Sulphuric acid does not act on it at 130°. 

Nitropianic acid phenylhydrazine, C\HisN;0,, is prepared in a 
similar manner to the above compound, and forms splendid carmine. 
red needles; it melts at 184°. 

CO-NPh 


Nitropianylphenylhydrazide, NO,,C,5H(OMe).< CH—-N->>8 formed 


when the last-mentioned compound is boiled with glacial acetic acid 
or by adding water to a solution of the red phenylhydrazine conm- 
pound in sulphuric acid. It crystallises in yellow needles having a 
silky lustre, and melts at 173°. It is soluble in hot fuming hydro. 
chloric acid, and is precipitated on the addition of water. 

Opianic acid reacts with hydroxylamine hydrochloride, also with 
elimination of 2 mols. of water. N. H. M. 


The Re-formation of Ethyl Succinosuccinate from Ethyl 
Dihydroxyterephthalate. By F. Herrmann (Ber., 19, 702—704). 
—The author denies the accuracy of Baeyer’s statement (this vol., p. 
445) that ethyl dihydroxyterephthalate is converted into ethyl suc- 
cinosuccinate when boiled with zinc and hydrochloric acid in alcoholic 
solution; not even a trace of the succinosuccinate is formed. 

A. J. G. 

Quinonetetracarboxylic Acid. By J. U. Ner (Ber., 19, 516— 
520).—Ethyl quinonetetracarboxrylate, C,0,(COOEt),, is prepared by 
gently heating ethyl azopyromellitate (this vol., p. 64) with nitric 
acid (1°4) on the water-bath ; it crystallises in yellow needles, melts 
at 148—150°, sublimes readily, and is destitute of odour. It is 
soluble in hot alcohol or ether, and does not react with hydroxyl- 
amine. 

Ethyl quinoltetracarboaxylate, Cs(OH),(COOH),, is prepared by 
gently warming the above salt in acetic acid solution with zinc-dust. 
It crystallises in bright yellow needles having a bluish lustre, melts at 
126—128°, can be sublimed by careful heating, and dissolves readily 
in alcohol, ether, and glacial acetic acid, the solutions showing a pure 
blue fluorescence ; the alcoholic solution gives a bluish-green colora- 
tion. It dissolves in dilute aqueous soda with yellow colour, but with 
concentrated soda, a deep vermilion-coloured sodium salt separates; 
on heating, hydrolysis occurs. 

When ethyl quinoltetracarboxylate in alcoholic solution is treated 
with zinc-dust and concentrated hydrochloric acid, a tetrahydro-deri- 
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yative, CsH,O.(COOEt),, is formed. This crystallises in colourless 
needles or prisms, containing water of crystallisation, melts when 
anhydrous at 142—144°, and dissolves sparingly in alcohol, ether, 
and carbon bisulphide, the solutions showing a feeble blue fluo- 
rescene. The alcoholic solution gives a cherry-red coloration with 
ferric chloride. A. J. G. 


Condensation Products from f-Anilido.acids. By A. Rets- 
sert and F. Tremamn (Ber., 19, 622—628; comp. Schiller-Wechsler, 
Abstr., 1885, 900).—Pyranilpyroic acid, CyHyNO-COOH, is obtained 
by heating anilidopyrotartaric acid for some time a little above its 
melting point. It is a white, crystalline powder, melts at 165°, and 
is sparingly soluble in water, more readily in alcohol and ether. 
Pyranilpyrvic anhydride, C,,H,NO,, is obtained by heating the acid 
more strongly ; it crystallises in yellowish-white needles, melts at 
98°, distils unchanged, is readily soluble in alcohol and ether, sparingly 
in water, and is readily reconverted into the acid when heated with 
aqueous acids. 

When an aqueous solution of dibromosuccinic acid is boiled with 
aniline, there is formed, not dianilidosuccinic acid as might be expected, 
but a mixture of two crystalline substances which can be separated 
by their different solubility in water. The more soluble compound, 
CwHyN,O;, has marked acid properties, and melts at 175°; the more 
sparingly soluble substance, C,.H,,N,0,, shows very feeble acid pro- 
perties, and melts at 231°. These substances must be regarded as 
derived from dianilidosuccinic acid by the elimination of 1 and 2 
mols. H,O respectively. Their constitution and that of the pre- 
ceding substances is the subject of further investigation. K¢% 


Anhydrides of Aromatic Sulphonic Acids. By J. Rosenpere 
(Ber., 19, 652—655).—The author’s observations having shown that 
polyhalogenated thiophens when treated with fused pyrosulphuric 
acid yield not sulphonic acids, but the corresponding anhydrides 
(Abstr., 1885, 1051, and this vol., p. 534), it seemed of interest to 
ascertain if a similar result would be obtained with analogous benzene- 
derivatives. 

Paradibromobenzenesulphonic anhydride, (C,HsBr,°SO,),0, is pre- 
pared by heating paradibromobenzene with pyrosulphuric acid on the 
water-bath. It forms an amorphous, white mass, which does not show 
a sharp melting point; it is very sparingly soluble in ether, alcohol, or 
benzene, even on boiling; and is with great difficulty converted into the 
corresponding acid by boiling water. When boiled with a mixture of 
phosphoric chloride and oxychloride, it is converted into a chloride, 
C;HsBr.-SO,Cl, identical with that prepared by Hiibner. 

Tribromobenzenesulphonic anhydride, (CsH,BrsSO,),0, prepared in 
&similar manner from 1 : 2 : 4 tribromobenzene, is an amorphous 
substance closely resembling the dibromo-anhydride in properties. 
The sulphochloride, C.H,Br;'SO,Cl, is crystalline and melts at 81°. 

A. J. G. 

Indole-derivatives. By S. Hecen (Aunalen, 232, 214—221).— 
Methylparatolylhydrazine unites with pyroracemic acid, forming a 
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compound, C,H,N.0,, which crystallises in yellow prisms. The 
crystals soften at 81°, and melt at 83°5° with decomposition. They are 
soluble in alcohol, ether, benzene, and chloroform. Methyltoly). 
hydrazinepyroracemic acid is decomposed by digestion with 20 times 
its volume of 10 per cent. hydrochloric acid, yielding methylpara. 
tolindolecarborylic acid, CyHyNO, The acid melts at 221°, with 
decomposition, yielding carbonic anhydride and methylparatolindole, 
It crystallises in white needles, and is dissolved by warm alcohol, 
chloroform, benzene, and warm glacial acetic acid. It also dissolves 
freely in alkalis, and is precipitated in the form of sodium salt on the 
addition of sodium hydroxide in excess. 

Methylparatolindole is an oily liquid, boiling about 242—245°. It 
forms crystalline precipitates with picric and nitric acids. 

A yellow crystalline precipitate is produced when sodium hypo- 
chlorite is added to a neutral solution of methyltolindolecarboxylic 
acid in sodium hydroxide. The precipitate melts at 135°. It is decom. 
posed by boiling water, yielding methylpseudotolisatin, C,H,NO, 
This substance forms red needles, which melt at 148°. 

Ethylparatolylhydrazinepyroracemic acid is deposited from its 
ethereal solution in needles. It is soluble in alcohol, ether, benzene, 
chloroform, and in warm light petroleum. It is best converted into 
ethylparatolindolecarborylic acid, CyH,;NO2, by means of phosphoric 
acid. This acid melts at 202°, and splits up at a higher temperature 
into carbonic anhydride and ethylparatolindole. It is soluble in ether, 
benzene, chloroform, and acetic acid. 

Ethylparatolindole, C,,HyN, boils between 253° and 255°. The 
aqueous emulsion of the base gives a red coloration, followed by a 
red precipitate with fuming nitric acid. Hthylpseudoparatolisatin, 
C,,H,,NO,, forms dark-red needles, melting at 109°. This compound 
has been recently described by Duisberg (Abstr., 1885, 543). 

Methylorthotolindolecarboxylic acid, CyhHyNO2, prepared from crude 
methyltolylhydrazinepyroracemic acid, resembles the corresponding 
para-compound in many respects, but it melts at 209—210°, and is 
very soluble in cold alcohol. It is deposited from a solution in warm 
benzene in white needles, which turn pink on exposure to the air. 
At a temperature above its melting point it decomposes, forming 
methylorthotolindole. 

Methylpseudorthotolisatin, CyH,NO., forms brick-red needles. It 
melts at 157°. W. C. W. 


Condensation of Aromatic Bases with Aldehydes. By A. 
Karswurm (Ber., 19, 742—747).—This paper describes the prepara- 
tion and properties of substituted benzaldehyde-greens containing 
halogens. 

By the condensation of parachlorobenzaldehyde with dimethyl- 
aniline in the manner described by Fischer for the preparation of 
lencomalachite-green, a leuco-base of the formula 


C,H,Cl-CH(C,H,NMe,),. 


is obtained. This crystallises in colourless, concentrically-grouped 
needles, melts at 142—143° with green coloration, is readily soluble 
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in benzene, less soluble in alcohol and ether, sparingly soluble in 
light petroleum, insoluble in water, and yields colourless salts with 
mineral acids, which are very soluble in water. The platinochloride, 
C,,H.sN,Cl,H.PtCl,, forms pale-yellow crystals containing water. The 
colour-base, C.,;H,;N,ClO, prepared by oxidation of the leuco-base, 
forms colourless crystals, rapidly turning reddish-brown on exposure 
to air, melis at 144—146°, with intense green coloration, and is 
readily soluble in benzene and ether, insoluble in light petroleum ; 
the zincochloride dyes fabrics a strong bluish-green tint. 

The leuco-base, C.;H;;N,Cl, obtained by the condensation of para- 
chlorobenzaldehyde with diethylaniline, resembles that above described, 
but melts at 110°. When oxidised, it yields a colour-base, C,;H;,;CIN,O, 
which crystallises in large, lustrous, pale-rose coloured tables, and 
melts at 120—121°. The zincochloride dyes fabrics the same tint 
as that given by the methyl compound. 

By the condensation of parachlorbenzaldehyde with diphenylamine, 
only an amorphous pale-red base was obtained, whose alcoholic solu- 
tion gave a fine blue coloration when oxidised with chloranil. This 
base does not show the tinctorial properties of the non-chlorinated 
compound. 

Paranitrotetrethyldiamidotriphenylmethane, CyH;;N;0., obtained by 
the condensation of paranitrobenzaldehyde with diethylaniline (comp. 
Fischer, Abstr., 1882, 392), crystallises in reddish-brown monoclinic 
tables, showing the faces coP, coPoo, OP, melts at 113°, is stable when 
exposed to air, and yields a yellowish-green dye on oxidation with 
chloranil. When reduced with zinc-dust and hydrochloric acid, it 
yields tetrethylparaleucaniline, CyH3sN;; this crystallises in nodules 
composed of slender, concentrically grouped needles, melts at 118°, 
and is very readily oxidised by exposure to air. The zincochloride of 
the oxidised base dyes fabrics a pure violet. The acetyl-derivative of 
the leuco-base when oxidised is converted into paracetamidomalachite- 


green, & green dye. A. J. G. 


Derivatives of Triphenylamine. By C. Heypricn (Ber., 
19, 758—761; comp. Abstr., 1885, 1213).—Hewaphenylrosaniline, 
OH-C(C,H,-NPh,);, is prepared by heating triphenylamine with car- 
bonyl chloride for four hours at 180—200°. The blue dye thus 
formed is extracted with ether, dissolved in acetone, and filtered; on 
evaporating the acetone, a brittle mass is obtained, consisting of 
hexaphenylrosaniline hydrochloride; the free base is obtained from 
this by adding ammonia to the alcoholic solution. The hydrochloride 
has a fine blue colour and a red metallic lustre. A solution of the 
base in sulphuric acid has a violet-blue colour, which changes to 
pure blue when alcohol is added. The picrate forms small, matted, 
greenish-yellow needles; the platinochloride, 2N(CsH,NH:);,3H,PtCl,, 
crystallises in small needles, soluble in much water and alcohol. 

Hexamethyltriamidotriphenylamine methochloride, 


N(C,H,yNMe;),,3MeCl, 


is obtained by heating triamidotriphenylamine hydrochloride with an 
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excess of methyl alcohol for six hours at 180—200°. The platino. 
chloride, 2N(C.HyNMe,);,3Me,PtCh, forms a greenish powder. 

A number of experiments are described, the results of which show 
that the triamidotriphenylamine previously described (Joc. cit.) by the 
author is not identical with Nietzki’s leucosaffranin (Abstr., 1883, 731), 

N. H. M. 

Isomeric 2-Naphthylaminesulphonic Acids. By O. N. Wirr 
(Ber., 19, 578—582; compare this vol., p. 364).—It was previously 
shown (loc. cit.) that sulphuric acid acts on a-naphthylamine with 
formation of an acid identical with Piria’s naphthionic acid. When 
dry a-naphthylamine hydrochloride is added to fuming sulphuric 
acid (containing 25 per cent. of sulphuric anhydride), a-naph- 
thalidinesulphonic acid, Cy$H,N-SO,H, is obtained. It forms nodular 
masses of microscopic needles, and is about four times as soluble 
in water as is naphthionic acid. The sodiwm (with 5 mols. H,0), 
calcium (with 6 mols. H,O), and barium (with 8 mols. H,0) salts 
were prepared. The acid resembles in many respects Cleve’s amido- 
naphthalenesulphonic acid, but differs considerably in the amount of 
water of crystallisation contained in the salts. The constitution of 
naphthionic acid is probably [NH,:SO,H = 1: 4], and that of Cleve’s 
acid [NH,: SO,H = 1:4']. The author is endeavouring to determine 
the constitution of the new acid. N. H. M. 


Naphthylhydrazines. By E. Fiscnzr (Annalen, 232, 236— 


243).—a-Naphthylhydrazine is best prepared by adding the equivalent 
quantity of sodium nitrite to 50 grams of finely powdered naphthyl- 
amine, suspended in 400 grams of hydrochloric acid (sp. gr. 1°1). 
The dark-brown solution is filtered and added to 250 grams of 
stannous chloride, dissolved in cold hydrochloric acid. The mixture 
is now warmed until the greater part of the precipitate redissolves, 
and a nearly colourless solution is formed. On cooling, the hydro- 
chloride of the hydrazine is deposited as a crystalline mass. The 
crude hydrazine, obtained by adding sodium hydroxide to a hot 
aqueous solution of the hydrochloride, is purified by recrystallisation 
from a mixture of alcohol and ether, and by rapid recrystallisation 
from boiling water. It is obtained perfectly colourless by distillation 
under reduced pressure. The base melts at 116—117° and boils at 
203°, under a pressure of 20 mm. It oxidises on exposure to the 
air. It is sparingly soluble in ether, but dissolves freely in warm 
alcohol, chloroform, and benzene. The hydrochloride, CjHN:,HCl, 
crystallises in plates. It is freely soluble in water and sparingly 
soluble in hydrochloric acid. The neutral sulphate also crystallises in 
plates ; it is sparingly soluble in hot water. The nitrate is soluble 
in water. The acetate is decomposed by water; sodium acetate pre- 
cipitating the base from aqueous solutions of its salts. Dilute acetic 
acid, however, readily dissolves a-naphthylhydrazine in presence of 
grape-sugar. Naphthylhydrazine closely resembles phenylhydrazine 
in its properties and its reactions. a-Naphthylhydrazinepyroracemc 
acid is precipitated on the addition of pyroracemic acid to a solution 
of a-naphthylhydrazine or its salts. The compound is deposited from 
its solution in hot alcohol in needles. It is soluble in alkalis, and is 
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reprecipitated from these solutions by acids. The acid melts at 159° 
with decomposition. 

a-Naphthylhydrazine unites with benzaldehyde and with acetone, 
forming crystalline compounds. The latter melts at 74°, and is decom- 
posed at a higher temperature ; it is freely soluble in alcohol, ether, 
acetone, and benzene, and in dilute acids. Diazonaphthalenimide, 
CyH,;N3, appears to be formed when sodium nitrite is added to a 
hydrochloric acid solution of naphthylhydrazine. It is insoluble in 
dilute acids and is decomposed by distillation. 

p-Naphthylhydrazine melts at 124—125°, and dissolves freely in 
hot alcohol, benzene, and chloroform. It is more soluble in hot 
water, and oxidises less readily on exposure to the air than the a-com- 

und. The hydrochloride and nitrate dissolve freely in hot water, 
but the sulphate is sparingly soluble. The acetate is decomposed by 
water. W. C. W. 


a-Azoxynaphthalene-a-Sulphonic Acid. By J. E. Arsen (Bull. 
Soc. Chim., 45, 184—185).—The potassium salt of a-azoxynaphthalene- 
a-sulphonic acid, N,O(CjH.*SO;K)2 + HO, may be obtained by heating 
37 parts of a-nitronaphthalene-a-sulphonic acid (obtained by the 
action of sulphuric acid on mononitronaphthalene) with 5U parts 
of potash, dissolved in 95 per cent. alcohol; the brown product ob- 
tained is crystallised from boiling water; it forms rhombic tables, 
which lose their water of crystallisation at 170—180°, The free acid, 
obtained from the barium salt, is very soluble in water, forming 
a brownish-red solution; it dissolves in sulphuric acid with a 
violet colour. The sodium salt, N,O(CiHSO;Na), + 2H,0, crys- 
tallises in tables; dried at 100°, it retains } mol. H,O. The barium, 
calcium, and lead salts are also described. The potassium salt of the 
acid may also be obtained by heating the a-nitronaphthalene- 
a-sulphonic acid on the water-bath with zinc powder and excess of 
potash. po 


Action of Sulphuric Acid on f-Chloronaphthalene. By 
K. Arnett (Bull. Soc. Chim., 45, 184).—By heating -chloronaph- 
thalene at 130—140° with a mixture of concentrated and fuming 
suiphuric acids, a syrupy solution is formed, which, when diluted with 
water and saturated with lead carbonate, yields two crystalline lead 
salts. The acid obtained from the less soluble of these salts forms a 
potassium salt, CyH,Cl‘SO;K, which crystallises in thin plates, and by 
treatment with phosphoric chloride, yields the chloride CyH,Cl'SO,C1 ; 
this crystallises from benzene in tufts of prisms, melts at 108°5— 
109°5°, and by the action of a further amount of phosphoric chloride, 
yields ¢-dichloronaphthalene. 

The acid obtained from the more soluble lead salt forms a potassium 
salt, CyoHsCl-SO;K, which crystallises in rhombic scales; the barium 
salt, (CioH,Cl-SO;),Ba + 4H,O, forms pearly scales. The chloride, 
CyH.ClSO,Cl, forms long needles, melts at 129°, and by crystallisa- 
tion from excess of phosphoric chloride, yields the dichloronaph- 
thalene, melting at 61°5°. A. P. 
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Compounds of Guanidine with Diketones. By W. Wense 
(Ber., 19, 761—763).—Phenanthraquinonediguanyl, 


C.HyC : N-C(NH)NH, 
| , 
C.H,C : N-C(NH)NH, 


is prepared by boiling a mixture of a hot alcoholic solution of phen- 
anthraquinone (1 mol.) with an aqueous solution of guanidine car. 
bonate (2 mols.) for a short time. It crystallises from water in 
yellow prisms, which become colourless when washed with ether, 
Prolonged boiling with water decomposes it with formation of phen- 
anthraquinone. The hydrochloride forms long needles. 

Benzilguanyl, COPh-CPh . N-C(NH)NH.,, crystallises from alcohol 
in white, oblong plates; it is insoluble in water. 

Benzildiguanyl, C\Hi.Ns, forms crystalline granules, soluble in 
water. The hydrochloride crystallises in long needles. The platino. 
chloride is described. N. H. M. 


Dimethylanthrachrysone. By E. L. Cann (Ber., 19, 755—757; 
compare Abstr., 1883, 1121; and Ber., 18, 2142).—Dimethylanthra- 
chrysone is prepared by heating cresorsellinic acid with sulphuric 
acid (10 parts) at 100°, until the whole has become thick ; the product 
is poured into water, filtered, and washed. It is then dissolved in 
baryta-water, precipitated by hydrochloric acid, and recrystallised 
from alcohol. It forms small needles, of bronze lustre. The yield is 
about 33 to 50 per cent. of the weight of cresorsellinic acid employed. 
It does not melt at 360°, and sublimes with difficulty in reddish-yellow 
plates. It is readily soluble in warm amy] alcohol, acetone, chloro- 
form, &c., sparingly in ether and carbon bisulphide, and is insoluble 
in water and benzene. Caustic alkalis, ammonia, and lime-water dis- 
solve it with yellow coloration. The solution of a trace of the substance 
in sulphuric acid has a splendid red colour, and, when sufficiently 
diluted, shows two absorption-bands in the green part of the spectrum, 
The tetracetyl-derivative, C\,H,Me,0,Ac,, forms canary-yellow needles, 
with a vitreous lustre, melting at 234°, and readily soluble in hot 
glacial acetic acid and alcohol. N. H. M. 


Pentahydroxyanthraquinone and Anthrachrysone. By 
E. Noan (Ber., 19, 751—755).—These substances are obtained, toge- 
ther with rufigallic acid, by heating equal weights of gallic acid and 
symmetrical dihydroxybenzoic acid with ten times the weight of con- 
centrated sulphuric acid for 10 to 15 minutes at 160—170°, and 
pouring the product, while still hot, into a large quantity of water. 
In separating these hydroxyanthraquinones, use is made of the 
greater solubility of the acetyl-derivative of the penta-compound in 
alcohol and of the insolubility of rufigallic acid in dilute alcohol. 

Pentahydrozyanthraquinone, C,yH;0.(OH), [1 : 2:3: 1’ : 3’), erys- 
tallises in small, red prisms, does not melt at 360°, sublimes, with 
slight carbonisation, in yellowish-red plates, is readily soluble in 
acetone and boiling alcohol, sparingly in ether and acetic acid, and is 
nearly insoluble in benzene, xylene, chloroform, light petroleum, and 
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boiling water. Concentrated aqueous alkalis dissolve it with green 
coloration; and it is readily decomposed when fused with potash. 
The pentacetyl compound, C,,H;Ac,0,, crystallises in bright yellow, 
silky needles, melts at 229°, and is readily soluble in hot alcohol and 
acetic acid. 

Pure anthrachrysone crystallises in silky needles, and does not 
‘melt at 360°. The tetracetyl-derivative, C,H,Ac,O,, crystallises in 
yellowish needles, and melts at 253°. A nitro-product could not be 
obtained. A. J. G. 


Synthesis of Homologues of Anthraquinone. By K. Exss 
(J. pr. Chem. [2], 33, 318—320).—When the aluminium salts of the 
homologues of orthobenzoylbenzoic acid, obtained by the action of 
aluminium chloride on phthalic anhydride and aromatic hydrocarbons, 
are heated for a minute at 100—110° with concentrated sulphuric 
acid, and the solution then poured into excess of dilute soda, the’ 
anthraquinones are precipitated as dirty yellow powders; or if the 
heating with the acid has been continued too long, the corresponding 
sulphonic acids are formed. 

In this way, methylanthraquinone was prepared from paratoluyl- 
orthobenzoic acid, a-metu-B-dimethyllanthraquinone from metaxyloyl- 
orthobenzoic acid, and impure a-methyl-a-propylanthraquinone from 
paracymoylorthobenzoic acid. A. P. 


Borneol and Camphor. By Lexrrezit (J. Pharm. [5], 13, 265— 
267).—The author has shown (J. Pharm. [5], 12, 211) that thymene 
picrate when treated with a boiling ‘aqueous solution of soda is de- 
composed with the formation of a white sublimate, similar in appear- 
ance to that obtained under the same circumstances from essence of 
terebenthene. The substance thus obtained has the formula C,.H;,0. 
It is levorotatory, [a ]p = — 37° 21', when dissolved in alcohol of 92°, 
at a temperature of 22°. Its melting point is 200—201°. This levo- 
burneol gives a levo-camphor which fuses at 176°, and boils at 204°, 
closely agreeing with dextro-camphor. J. T. 


Camphylamine. By H. Goxpscumupt and L. Scautuor (Ber., 19, 
708—714, comp. this vol., p. 249).—Camphylamine platinochloride, 
(C\pHipN)2,H2PtCle, crystallises in golden-yellow plates, and decom- 
poses at 200° without melting. The mercuriochloride, CyoHiyN,HHgCl,, 
crystallises in colourless, lustrous, orthorhombic plates. The picrate 
crystallises in slender, yellow needles, and melts at 194° with total 
decomposition. The sulphate, oxalate, and dichromate are also de- 
scribed. Benzoylcamphylamine, CyHy,"NHBz, crystallises in colourless 
prisms, and melts at 75—77°. Ethyl iodide acts on camphylamine, 
converting it into a mixture of the hydriodides of several bases. 

Camphylphenylthiocarbamide, NHPh:CS:NH-C,)Hy;, prepared by the 
action of phenylthiocarbimide on camphylamine, both in ethereal 
solution, crystallises in short, compact, colourless, lustrous prisms, 
melts at 118°, and is readily soluble in alcohol and benzene, more 
sparingly in ether, very sparingly in light petroleum. 

Camphylamine dithiocamphylcarbamate, CyH,;NH-CSS:NHsCyH;, 
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is obtained by the action of carbon bisulphide on camphylamine as 
voluminous white precipitate, which softens at 110° and melts at 116°, 
When boiled with aqueous soda, it yields the sodium salt, 


C,.Hy,NH:CSSNa a 3H,0 ; 


this crystallises in silky white plates. Camphyl thiocarbimide is ob. 
tained in small quantity, when the product of the action of carbon 
bisulphide on camphylamine is distilled with a solution of mercuric 
chloride. A. J. G. 


Daphnetin. By O. June (Chem. Centr., 1886, 41—42).—Daph- 
netin, melting at 254°, contains 538 per cent. water, and hence 
differs from esculetin. Daphnetin yields monethyl-, diethyl-, and 
dimethyl-derivatives, melting at 155°, 72°, and 116° respectively; hence 
it contains two hydroxyl-groups. 

Monobromodiethyldaphnetin, C,;H,;0,Br, melts at 115°, and by treat- 
ment with alcoholic potash is converted into diethyldaphnetilic acid, 
C,;H,Os, melting at 154°. This acid combines with hydrogen, yield- 
ing hydrodaphnetilic acid. 

Diethyldaphnetone, C,2H,,O;, is formed by distilling the calcium salt 
of diethyldaphnetilic acid or by heating its silver salt at 308°; it boils 
at 260°. 

Diethyldaphnetin when mixed with alcoholic soda and evaporated, 
yields a crystalline sodium salt, probably of diethoxycoumaric acid; 
when treated with methyl iodide, the ethyl salt of B-triethyldaphnetic 
acid is formed; the free acid melts at 193°, and is converted by 
nascent hydrogen into triethoryphenylpropionic acid (hydrotriethyl- 
daphnetinic acid), melting at 85°. a-Triethyldaphnetic acid is ob- 
tained by digesting diethyldaphnetin (1 mol.), potash (2 mols.), and 
ethyl iodide (2 mols.) in alcoholic solution at the ordinary tempera- 
ture; after suitable purification it melts at 173°; it is exceedingly 
readily changed to the @-acid. 

Triethyldaphnetic acid when oxidised with potassium permanganate 
yields triethorybenzoic acid, C\sH\,0;, m. p. 100°5°, and its aldehyde 
m. p. 70°. This acid is identical with the triethylpyrogallolcarboxylic 
acid of Will and Albrecht (Abstr., 1884, 1335). 

From these reactions, it follows that daphnetin has the constitution 


O.H,(OH).< 69° 6 j> (CH: 0: OH: OH = 1:2:38: 4]. 
H. B. 


Yellow Colouring Matter of Poplar Wood. (Chem. Cenir., 
1886, 159—160.)—The colouring matter is the same as that of Frica 
vulgaris. It is prepared by boiling for half an hour 10 kilos. of cut 
twigs, 1 kilo. of alum and 30 litres of water. The turbid liquid clears 
after a time, and the filtrate exposed to the air and light for 3—4 days 
acquires a fine golden-yellow colour. The solution can be at once 
used for dyeing yellow and orange shades, may be mixed with other 
colours, or may be precipitated and then printed. H. B. 


2 : 6-Dimethylpyridine and the Corresponding Dicarboxylic 
Acid. By C. F. Rors and O. Lance (Ber., 19, 786—791; comp. 
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Abstr., 1885, 557).—A direct comparison of lutidine from coal oil with 
jntidine prepared as described by Epstein (this vol., p. 256), showed 
that the two are identical. Lutidine boils at 142—143°. The auro- 
chloride melts at 124°5°; the platinochloride forms monoclinic crystals : 
a:b:¢ = 0°8921:1: 06601; B = 81° 54:5’; melts at 208°, and is 
isomorphous with picoline platinochloride. 

In the preparation of lutidine by Epstein’s method (loc. cit.), di- 
pheny! is also formed. 

Lutidine from either source, when oxidised, yields 2:6 pyridine- 
dicarboxylic acid (Ladenburg and Roth, loc. cit.); this crystallises 
in two forms—long hair-like lustrous needles and hard lustrous prisms— 
either of which can be readily converted into the other. The prisms 
are more sparingly soluble than the needles. Both melt at 226°. 

The author intends investigating beronic acid, in order to show its 
identity with one of the dicarboxylic acids of known constitution. 


N. H. M. 


Orthodimethylpyrrylphenol and Metadimethylpyrrylbenzoic 

Acid. By C. Paat and C. W. T. Scuyemwer (Ber., 19, 558—560).— 
2 1 . 

Orthodimethylpyrrylphenol, OH-GHN<Oue : > is obtained by 
warming the calculated amounts of orthamidophenol and acetonyl- 
acetone dissolved in a little absolute alcohol. The whole is poured into 
water, and the crystalline precipitate dissolved in caustic soda; the 
solution is then treated with carbonic anhydride which precipitates the 
pyrroline-derivative in small slender needles. It crystallises from 
alcohol in white lustrous needles, which after some time become red ; 
it melts at 95°, and is sparingly soluble in water, readily in alcohol, 
ether, benzene, acetic acid, &c., and in concentrated mineral acids. 
The sodium salt, C§H,N-Cs,H,ONa, and the picrate were prepared. Di- 
methylpyrrylphenol gives the characteristic pyrroline reaction with 
sulphuric acid and pine-wood (comp. ths vol., p. S33). 

Metadimethylpyrrylbenzoie acid, COOH-GH:N<oue: on>s is 
formed when acetonylacetone and metamidobenzoic acid are dissolved 
in & little absolute alcohol and heated for a short time ; the liquid is 
then poured into dilute acetic acid and the precipitate crystallised 
from alcohol. It forms small crystals, melting at 134—135°, sparingly 
soluble in water, readily in alcohol, ether, benzene, &c.; it shows the 
pine-wood reaction very distinctly. When warmed with glacial 
acetic acid, phenanthraquinone, and sulphuric acid, it acquires a 
reddish-brown colour. The alkali salts are readily soluble in water. 

N. H. M. 


Products of the Action of Hypochlorous Acid on Quinoline 
and Substituted Quinolines. By E. Ertenmeyer and J. RosEnHEeK 
(Ber., 19, 489—490).—When quinoline is treated with a solution of 
bleaching powder, either alone or mixed with a cobalt salt, nearly pure 
carbostyril is formed. If free hypochlorous acid is employed instead 
of the bleaching powder, various other products are formed as well 
as carbostyril, of which at present there have been isolated a di- 


560 ABSTRACTS OF CHEMICAL PAPERS. 


and a tri-chloroquinoline, a mono- and a tri-chlorocarbostyril, and 
volatile acids of the formic and acrylic series. 

Crystalline substances have also been prepared from quinanisoil, 
Details are reserved for a later communication. A. J. G. 


Quinoline-derivatives. By W.v. Mitter and F. Kinkenin (Ber, 
19, 525—535).—Homologues of cinnamaldehyde containing a fatty 
group in the a-position, on condensation with primary amines, will 
yield a series of quinoline-derivatives containing a phenyl-group in 
the 2'-position and a fatty radicle in the 3’-position. Such a-deriva- 
tives of cinnamaldehyde can be prepared by the action of faity 
aldehydes on benzaldehyde in the presence of soda. 

a-Methyleinnamaldehyde, CHPh : CMe-COH, is prepared by dis. 
solving 100 grams of benzaldehyde in a litre of alcohol, diluting with 
5 litres of water, and adding 58 grams of propaldehyde and 70 grams 
of 10 per cent. aqueous soda; the reaction is complete in 24 hours. 
It is a clear yellow liquid of odour similar to that of cinnamaldehyde, 
boils at 150° under 100 mm. pressure, reduces ammoniacal silver 
solution, combines with sodium hydrogen sulphite and unites with 
phenylhydrazine to form a compound C,.H,.N:2, crystallising in flat, 
yellow needles, and melting at 137°. When oxidised with silver 
oxide, it yields phenylcrotonic acid. 

Phenylmethylquinoline, C.NHsMePh [Ph : Me = 2’: 3’], is obtained 
by heating 40 grams of methylcinnamaldehyde with 25 grams of 
aniline and 25 grams of concentrated hydrochloric acid for four hours 
at 200°; the product is dissolved in alcohol, resinous matters separated 
by addition of water, the clear yellow solution decomposed by soda, 
and the base extracted with ether. After further purification, it 
crystallises in concentrically-grouped, colourless, rhombic prisms, melts 
at 52—53°, distils above 300°, is insoluble in water, very readily 
soluble in alcohol, ether, benzene, and light petroleum. The platino- 
chloride, (CisHisN)2,H,PtCl,, crystallises in reddish-yellow plates; the 
picrate forms large, yellow plates, melting at 202°, the chromate crys- 
tallises in red prisms. The base is isomeric with the flavoline of 
Rudolph and Fischer (Abstr., 1882, 1067), and the y-phenylquinaldine 
of Geigy and Kénigs (ibid., 1885, 1236). , 

A bye-product of the preparation of methylphenylquinoline is left 
in the aqueous alkaline solution after removal of the base with ether, 
and can be separated by saturation with salt. It crystallises in 
slender needles, and yields an amorphous platinochloride of the 
formula (CyHi:N )2,H,PtCl,. 

Metanitro-a-methylcinnamaldehyde, NO,C,H,CH : CMe-COH, pre- 
pared in a manner similar to that above described, crystallises in thin 
colourless prisms or needles, melts at 83°, is readily soluble in ether, 
benzene, and light petroleum, sparingly in hot water, and reduces 
ammoniacal silver solution. The phenylhydrazine-compound, Cy¢HisN;0:, 
crystallises in lustrous, golden-yellow needles, melts at 135°, and turns 
red on exposure to light. The anilide, 


NO,C,H,CH : CMe-CH(NHPh)., 


crystallises in yellow needles and melts at 170°. 
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Metanitrophenylmethylquinoline, CNHsMe’C,H, NO, [C.HyNO, : Me 
= 2’ : 3’], is prepared in a manner similar to phenylmethylquinoline ; 
it erystallises in small plates, melts at 145°, and is readily soluble in 
hot alcohol and in benzene, sparingly in ether or light petroleum. 
The hydrochloride crystallises in concentric groups of prisms;. the 
platinochloride, (C\sHi2N2O2)2,H,PtCl, + 2H,0, forms long needles. 

Metamidophenylmethylquinoline, CsNH;Me-C,H,N H2, isomeric with 
flavaniline, is obtained by reducing the nitro-compound with tin and 
hydrochloric acid, &c: It crystallises in prisms, melts at 115°, and is 
readily soluble in alcohol and benzene, moderately in ether. It is a 
diacid base; the hydrochloride, Cj.$HyN:,2HC] + 2H,0, crystallises in 
lustrous yellow prisms, the platinochloride crystallises with 2 mols. 
H,0 in rhomboidal orange tables or in anhydrous, yellow plates. 

Metamidophenylmethylhydroquinoline is obtained by heating the 
preceding compound with tin and hydrochloric acid for two to three 
hours on the water-bath. Neither the free base nor its salts could be 
obtained in the crystalline form. A diacetyl-compound, C,.H,.N,Ac., 
was obtained by heating the free base with acetic anhydride; it crys- 
tallises in thin, colourless prisms, melts at 178°, and is insoluble in acids. 

A. J. G. 

Diphenylquinolylmethane. By O. Fiscner and A. Frinket 
(Ber., 19, 749—750).—Diphenylquinolylmethane, C..Hy,N, is prepared 
by heating 1 part of amidotriphenylmethane sulphate with 4 parts 
of glycerol, 4 parts of concentrated sulphuric acid, and 1 part of nitro- 
benzene. After purification, it crystallises in colourless prisms, melts at 
103—104°, and is readily soluble in alcohol, ether, and benzene, 
sparingly in light petroleum. It shows marked basic properties; the 
sulphate and hydrochloride are sparingly soluble and crystalline ; the 
platinochloride crystallises in yellowish-red plates. A. J. G. 


Quinoxalines (IV). By O. Hinspera (Ber., 19, 483—488).— 
Hydroxydihydrotoluquinoxaline (this vol., p. 82) when freshly pre- 
pared melts at about 95°, but so readily suffers alteration that it is 
impossible to assign a melting point with any certainty. This change 
seems to be due to oxidation, by which the substance is gradually 
converted into a hydroxytoluquinoxalins, melting at 264°; this 
seems not to be identical with that melting at 141°, previously de- 
scribed by the author (Abstr., 1885, 909). This substance is also 
formed from the sodium-derivative of hydroxydihydrotoluquinoxaline 
by heating for some time at 100—110°, or by passing air through the 
aqueous solution. It is sparingly soluble in water, readily in alcohol. 
The dihydrohydroxytoluquinoxaline obtained by Pléch] by reduction 
of orthonitrotolylglycin (this vol., p. 351) is not identical with the 
author’s compound, and it is doubtful whether it is a definite 


substance. woe 
Methyltoluquinowaline, C.HMe<h ; > is obtained by slowly 


adding chloracetone (2 mols.) to an aqueous solution of metapara- 
toluylenediamine heated at about 60°. It forms white crystals which 
assume a red colour on exposure to air, melts at 54°, boils at 267— 
269° (uncorr.), has a quinoxaline-like odour and burning taste, and is 
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soluble in all proportions in cold water, alcohol, ether, &.; on 
warming the aqueous solution, it is in great part precipitated. It 
closely resembles quinoxaline in its reactions. The platinochloride, 
(CyHwN:2)2,H,PtCh, crystallises in yellow needles. If chloracetone 
and toluylenediamine are mixed without addition of a solvent, tarry 
matters are also formed, as well as small quantities of a liquid 
base boiling at 278—282°, which seems to be a hydroquinoxaline- 
derivative. 

Isatylenetoluquinowaline, C\sH,,Ns, is prepared by heating isatin with 
toluylenediamine (equal mol.). It forms a voluminous network of 
yellow needles, melts at about 290°, is sparingly soluble in alcohol, 
moderately in ether and chloroform, readily soluble in glacial acetic 
acid, and insoluble in water and alkalis; it dissolves with brown 


coloration in concentrated acids, but is reprecipitated on addition of 
water. A. J. G. 


Oxidation Products of Conine. By J. Baum (Ber., 19, 500— 
512).—The preparation of benzoylhomoconic acid by the oxidation 
of the benzoyl-derivative of conine has already been described (Abstr., 
1885, 176). The ethyl salt, C,;H.;NO;, crystallises in long, white 
prisms, melts at 95°, is readily soluble in alcohol, ether, chloroform, 
and ethyl acetate, nearly insoluble in water and light petroleum. 

Homoconic acid, CsH,,;NO,, is prepared by heating benzoylhomo- 
conic acid with hydrochloric acid for four to five hours at 170—180°, 
and treating the hydrochloride so formed with moist silver oxide. It 
forms white crystals, melts at 158° with decomposition into its 
anhydride, is readily soluble in alcohol and water, insoluble in ether; 
the aqueous solution has a neutral reaction. It is destitute of 
poisonous properties and is optically inactive. The hydrochloride 
could not be crystallised; it forms a brown, viscid, very hygroscopic 
mass, readily soluble in water and ether. The platinochloride, 
(C,H,,NO,)2,H,PtCl,, is readily soluble in water and alcohol. When 
heated with soda-lime, a mixture of oily bases is obtained. It does 
not yield a distinct isonitrile reaction when heated with chloroform 
and alcoholic potash. When treated with nitrous acid in the cold, an 
abundant evolution of nitrogen occurs, but the hydroxy-acid which 
seems to be first formed suffers rapid decomposition into a mixture of 
other compounds. The author provisionally suggests the formula 
NH.CHPr«CH,°CH.°CH.*COOH for homoconie acid. 

Homoconic anhydride, CsHi;sNO, is prepared from the acid by 
heating it to the melting point, or by treating it with absolute alcohol, 
or even by evaporating its aqueous solution. It forms white crystals, 
melts at 84—85°, can be sublimed, and is readily soluble in water, 
alcohol, ether, and chloroform, somewhat more sparingly soluble in 
light petroleum ; it is reconverted into the acid by boiling with 
baryta-water. 

The mother-liquors from the preparation of benzoylhomoconice acid 
contain benzoic acid and a substance which could not be obtained im a 
pure state, but when boiled with hydrochloric acid is converted into 
benzoic acid and Lipp’s normal a-amidovaleric acid, NH,,CHPr~COOH 
(Abstr., 1882, 709). The formation of this substance points not only 
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to the presence of the normal propyl-group in conine, but also to its 
occupying the ortho-position relatively to nitrogen, and confirms the 
proofs already advanced by Hofmann (Abstr., 1884, 1200) and by 
Ladenburg (ibid., 1855, 176) that conine is a homologue of piperidine. 
The constitution of conine may therefore be represented by the 
formula CH, <CHeCHPr. wi 
*CH.— CH: ° 
So far, the following substances have been obtained by the oxidation 
of benzoylconine :—Benzoylhomoconic acid, the benzoyl-derivative of 
normal a-amidovaleric acid, benzamide, benzoic acid, oxalic acid, 
batyric acid, a non-volatile syrupy acid, carbonic anhydride, and 
ammonia. A. J. G. 


Morphine. By O. Fiscuer and E. v. Gericuren (Ber., 19, 792— 
795).—20 grams of morphine methiodide were boiled with 200 grams 
of acetic anhydride until all was dissolved, and the calculated quantity 
of finely powdered silver acetate (about 7°5 grams) added. The 
whole was then boiled for 4 to 5 hours, filtered, and the filtrate heated 
for some hours at 180°. The greater part of the acetic anhydride was 
then distilled off and the residue poured into water; this, when 
extracted with warm ether, yielded a compound, C,H,O,. The 
latter forms splendid, white needles, melts at 159°, is insoluble in 
water, acids, and alkalis, and sublimes unchanged. When oxidised, it 
yields a product which gives Laubenheimer’s phenanthraquinone 
reaction. When the compound is heated with alcoholic ammonia at 
100°, the two acetyl-groups are eliminated with formation of a 
compound, CyHw»O,. This separates from water (previously freed 
from air and kept in an atmosphere of carbonic anhydride) in almost 
colourless crystals melting at 143°. It is very unstable and is readily 
oxidised by ferric chloride, Fehling’s solution, &c. When a solution 
of the compound in sulphuric acid is treated with a drop of nitric 
acid, it acquires a red colour; morphine reacts analogously. 

Codeine, when treated in the way described above, yields a 
compound, Cy;H,O;. This crystallises from alcohol in long needles 
which melt at 131°; it is sparingly soluble in water, insoluble in 
dilute acids and alkalis. The solution in sulphuric acid has an 
intense yellow colour and when heated acquires a blue fluorescence. 
The substance is also formed by boiling methocodeine and ethocodeine 
with acetic anhydride, and is identical with the product obtained by 
Hesse by heating acetylmethocodeine at 120° (Abstr., 1884, 613). 
When treated with alcoholic ammonia, it yields a phenol, probably 
the methyl salt of the compound C,,H,0, described above. 
N. H. M. 


Hopeine. By A. Lapensura (Ber., 19, 783—785).—Hopeine is 
found to be identical with morphine. The specimen obtained by 
Williamson from wild American hops, and to which the formula 
CisH2pNO,,H,O was ascribed (compare Chem. Zeit., 1886, 10, 20, 38, 
147), proved to be a mixture of morphine and a more readily soluble 
base. N. H. M. 
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Strychnine Chromate. By F. Dirzter (Arch. Pharm. [3], 24, 
105—109).—Distrychnine chromate is obtained as a reddish-yellow, 
amorphous precipitate on adding excess of a saturated solution 
of a normal strychnine salt to a saturated solution of potassium 
chromate at 15°. Dilute warm solutions give a crystalline precipitate. 
Tt can be crystallised in beautiful, orange-yellow needles, which 
may be heated to 100° without decomposition, but rapidly become 
discoloured on exposure to light. This salt has the formula 
(C2H»N2O0.)2,CrO,H,. It is soluble in 469 parts water at 18°, and 
in 171 parts boiling water, but is insoluble in absolute alcohol, ether, 
and chloroform. 

Monostrychnine chromate is obtained by precipitating a neutral or 
acidified solution of strychnine by means of a saturated potassium 
dichromate solution. The amorphous, reddish-yellow precipitate soon 
becomes crystalline. On recrystallisation from hot water, anhydrous 
needles are obtained. They are rapidly decomposed under the 
influence of light, like the previous salt. One part of the salt is 
soluble in 1815 parts of water at 18°, and in 243 parts boiling water. 
It is insoluble in absolute alcohol, chloroform, and ether. Analysis 
indicates the formula (C.,H».N,O-.).,Cr.0;H,. The author refers to 
the investigations of Nicholson and Abel (this Journal, 1849, 241). 
Attempts to obtain other chromates gave negative results. The 
chromate is not well adapted to the estimation of strychnine; for this 
purpose the picrate, soluble in 10,000 parts of water at 17°, is better 
suited. J. T. 


Brucine. By A. Hanssen (Ber., 19, 520—524).—Nitrobrucine 
nitrate, NO.*C.,;H2;N,0,.HNO;, is obtained by suspending brucine 
methiodide in absolute alcohol, heating to boiling, and adding con- 
centrated nitric acid until the methiodide is dissolved ; it crystallises 
in slender, golden-yellow needles, sparingly soluble in alcohol and 
ether, readily soluble in water; with reducing agents, it gives a violet 
coloration. When heated in aqueous solution, it gives first a green, 
then a brown coloration. When treated with sodium sulphite and 
sulphuric acid, small violet, rhombic plates separate which dissolve in 
aqueous potash with blue coloration. 

Nitrobrucine, NOC.,H,,N,O,, is formed by the action of sodium 
carbonate on the nitrate; it crystallises with 4 mols. H,O in large, 
ruby-coloured, rhombic forms, or in anhydrous, slender, yellow needles. 
It does not melt up to 240°, and explodes readily when heated on 
platinum foil. The platinochloride, (C.;H.;N;0,)2,H,PtCl., crystal- 
lises in slender yellow needles. 

Amidobrucine hydrochloride, NH,.*C.;H2;N,0,,3HCl, is obtained by 
reducing nitrobrucine with tin and hydrochloric acid at the boiling 
temperature; it crystallises in colourless prisms, and gives with 
platinum chloride, a yellow, flocculent precipitate which sinters and 
carbonises at 250—251°. It gives with ferric chloride first a green. 
then a brown coloration ; with dilute potassium dichromate, a transient 
bluish-violet coloration ; and dissolves in concentrated nitric acid to 
a yellow liquid which turns carmine-red on addition of stannous 
chloride. The free base was not isolated. 
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The author is investigating the action of bromine on nitrobrucine. 
A. J. G. 

Aconitine. By A. Jiircens (Arch. Pharm. [3], 24, 127—128, 
172).—Aconitine crystallises in anhydrous forms which vary with the 
nature of the solution from which they have been obtained, whilst 
from an aqueous solution the aconitine separates in an amorphous 
form. It has a pricking, burning taste, but is not bitter. It is soluble in 
about 64 parts of absolute ether, 37 parts of absolute alcohol, 2800 parts 
of light petroleum of 0°670 sp. gr., 5$ parts of benzene and chloroform, 
and 750 parts of water. Pure aconitine does not give colour-reactions 
with phosphoric acid, sulphuric acid and sugar, or phosphomolybdic 
acid and ammonia, &c., the colours described by some authors being 
due to resinous substances in the impure material. Aconitine can, 
however, be readily detected under the microscope as follows:—A 
minute quantity is dissolved in water, acidified with acetic acid, and 
a particle of potassium iodide is added; on allowing the solution to 
evaporate, characteristic crystals of aconitine hydriodide appear, which 
remain after dissolving out with water the potassium iodide crystals 
simultaneously formed. The alkaloid-group reagents act as follows 
on aconitine solutions. lIodine-water, a reddish-brown precipitate in 
a solution of 1: 20000. Potassium mercury iodide, a precipitate in 
L: 10000. Bromimated potassium bromide, potassium bismuth 
iodide, and iodised potassium iodide, behave similarly. Gold chloride, 
phosphomolybdic acid and phosphotungstic acid indicate aconitine in 
a solution of 1:5000; picric acid in 1: 4000; and tannin and potas- 
sium nitrite in 1: 2000. An alcoholic solution of aconitine reduces 
silver nitrate, but its salts do not thus reduce the silver salt. Analysis 
of aconitine indicates the formula C;;H,,NO,. & 


Bile Acids. By C. Scuorren (Zeit. physiol. Chem., 10, 175—200). 
Previous researches on the acids of human bile are as follows :— 
Jacobsen (this Journal, 1874, p. 81) found ordinary cholic acid, 
glycocine, but no taurine. Hammarsten (Maly’s Jahresb., 1878, 263) 
states that the cholic acid of human bile differs from that of ox 
bile. Bayer (Zeit. physiol. Chem., 2, 358; 3, 292) confirms this, 
giving the formula of anthropo-cholic acid as C,H,,0,; it differs 
from the cholic acid of ox bile in that its baryta salt is more 
insoluble. 

The author, however, comes tc the conclusion that the cholic acid 
from both sources is identical, and suggests that the apparently smaller 
solubility of the salts of the acid from human bile may be due to a 
slight admixture of choleates. 

Cholic acid from ox bile crystallises with 2} mols. H,O in ortho- 
rhombic forms, and not as previously supposed in quadratic crystals. 
The methyl salt, C.4H»O;Me + MeOH, crystallises in large, lustrous 
plates and melts at 110°, or after removal of the alcohol of crystal- 
lisation at 147°. The ethyl salt, C.4H»O;Et, crystallises in needles, 
melts at 158°, and does not seem to form crystalline compounds 
with alcohol. Cholie acid is monobasic, does not give acetyl or 
benzoyl compounds, and on dry distillation gives an anhydride, 
C,,H,<O;; this is soluble in alkalis, the solutions when acidified yield- 
ing an amorphous acid. 
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On distilling cholic acid with lime or baryta, an oil which boils 
below 100° is obtained ; this smells like turpentine, suggesting that 
cholic acid may contain an aromatic radicle. On feeding dogs with 
bile acids, however, no aromatic acids occur in the urine. 


W. D. H. 


Cholanic Acid and Bilianic Acid. By P. Larscurnorr (Ber,, 
19, 474—482).—Cholanic acid is best represented by the formula 
C.,;H;,0;, + 4H,O (compare Cleve, Abstr., 1881, 750; Latschinoff, 
Ber., 13, 1052; and Tappeiner, Abstr., 1879, 388) ; it crystallises in 
large, long tables or in flat prisms. 100 parts of absolute alcohol at 
18° dissolve 1°37 grams of the acid. The normal barium salt, 
(C.;H;;0;).Ba; + 3H,O, in aqueous solution is dextrorotatory, 
[alo = + 49°37°. The acid salts, C.sHy»O,;Ba + +H,0 and 


(C.;H;;0;).Ba + 3H,0, 
were also prepared. 

Triethyl cholanate, C2H;sEt;0;, is obtained by the action of ethyl 
iodide and ethyl alcohol on silver cholanate: it crystallises in slender, 
brittle needles, and melts at 75—76°. Diethyl cholanate, C2;H;,Et.0,, 
is obtained together with small quantities of tri- and mon-ethyl salts 
by the action of ethyl iodide and ethyl alcohol on lead cholanate; it 
melts at 130—131°. The double salts, (C.;H;,0,Et.).Ba + 3H,O and 
(C.sH;;0;Et,).Pb + 4H,0, are described. 

Monethyl cholanate, C.;H3,0;,Et + $H,0, is best prepared by boiling 
the normal salt with dilute aqueous soda; it crystallises in slender 
needles, melts at 188—190°, and is readily soluble in alcohol, 
sparingly in ether. The double salts, C,;5H;;0;,EtBa and C,;H,,0,EtPb, 
are described. 

The methyl salts are prepared in a manner similar to and closely 
resemble the corresponding ethyl salts ; trimethyl cholanate melts at 
121°; dimethyl cholanate crystallises in tufts of needles and melts at 
174—176° ; monomethyl cholanate melts at 206—207°. 

Bilianic acid forms crystals of the formula C.;H,.O; + 3H,0 
(Cleve described it as containing 4H,O0; loc. cit.). It yields a charac- 
teristic hydrogen barium salt, C.,;HyO,Ba, crystallising in hexagonal 
tables. Normal methyl bilianate, C,;H,,0,Me;, crystallises in lustrous 
tables or thick prisms, melting at 126—127°. The diethyl] salt, 
C.;H,O,Et, + }H,0, crystallises in long flat needles and melts at 192 
—193°. The double salts, (C.,H,;O,Et,),Ba and (C,;H,,0,Et).Pb, 
were also prepared. A. J. G. 


Chemistry of the Cell Nucleus. By A. Kosset (Zeit. physiol. 
Chem., 10, 248—264.).—The question has arisen whether the substance 
described by Miescher in the yolk of hens’ eggs, and named by him 
nuclein, is the same as a similar substance composing in great 
measure the nuclei of organised celis. They are not the same; by 
the decomposition of yolk nuclein with weak acids at a high tempera- 
ture, no bases rich in nitrogen like guanine and hypoxanthine are 
formed, whereas they are obtained from ceil nuclei. In this parti- 
cular, as also in containing iron, yolk nuclein agrees with milk 
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nuclein. These substances cannot be obtained from early embryos, 
but as incubation goes on, they appear in gradually increasing 
amount. 

Adenine, C;H;N; + 3H,0 (compare Abstr., 1885, 566, 1080), crys- 
tallises in the rhombic system, and is easily soluble in hot water, but 
only to aslight extent in the cold. The aqueons solution has a neutral 
reaction. It is insoluble in ether, chloroform, soluble in ferric 
acetate, and slightly in hot alcohol. It forms compounds with bases, 
acids, and salts. On heating it with sulphuric acid, hypoxanthine is 
formed ; this is analogous to the change of guanine into xanthine ; 
in each case the reaction consists in the replacement of NH by O. 

Adenine is derived from nuclein, and is an intermediate product 
between nuclein and hypoxanthine. It can be obtained from many 
different animal and vegetable tissues rich in cells; as from tea 
leaves, spleen, &c. From muscle it cannot be obtained, or only in 
small quantity ; it appears that muscle cells which are poor in nuclei, 
and have lost to a great extent the morphological characters of cells, 
have also lost the chemical distinctions of cells; but in those tissues 
whose cells retain their original character, hypoxanthine and xanthine 
occur, not uncombined but in union with other groups of atoms, 
especially with phosphoric acid and proteids, as part of a still more 
complex union, nuclein. The word “ differentiation” can thus be 


applied, not only in a morphological but also in a chemical sense to 
cells. W. D. H. 


Hemialbumose or Propeptone. By R. Herru (Chem. Cenir., 
1886, 21—22).—Hemialbumose is obtained by the action of artificial 
gastric juice on fibrin ; the liquid is neutralised, and the filtrate preci- 
pitated by acetic acid and sodium chloride. The author holds that 
hemialbumose is a definite substance, and that the differences observed 
in its action towards reagents depend on the varying umount of acid 
contained. The addition of 1°8 per cent. (of the dry substance) of 
hydrochloric acid will dissolve and keep hemialbumose in solution. 
From such a solution, the pure substance is prepared by neutralisation 
and dialysis, followed by precipitation with alcohol. It is believed 
that hemialbumose is not formed from fibrin by decomposition with 
absorption of water, for when pure it has the same composition as 
fibrin (compare Kiihne and Chittenden, Abstr., 1885, 278). 

H. B. 


Does Water free from Oxygen act on Oxyhemoglobin? By 
G. Hiirner (Zeit. physiol. Chem., 10, 218—226).—This research was 
undertaken to ascertain whether oxyhsemoglobin gives up any of its 
oxygen to water from which all air has been thoroughly boiled away. 
If it did so the spectrum would no longer be that of pure oxyhemo- 
globin, but that of a mixture of oxyhemoglobin and hemoglobin. 

Spectrophotometric observations, however, show that no such dis- 
sociation occurs, the hemoglobin remains in a fully oxygenated condi- 
tion. When one considers that oxyhemoglobin easily parts with its 
oxygen to gases free from that element or in a vacuum, this result at 
first seems rather unexpected; but as the water used has no air in it, 
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the oxygen cannot leave the hemoglobin, or each instant it does so 
it must immediately reunite with it, both oxygen and hemoglobin 
being in solution. | Ae 


Myohematin and the Histohematins. By C. A. MacMuny 
(Proc. Roy. Soc., 39, 248—252).—The histohematins are a new class 
of pigments occurring in the tissues of vertebrate and invertebrate 
animals. A pigment belonging to this class and found in striped 
muscle is termed myohematin. 

The tissue to be examined is placed in a compressorium and 
examined with a Sorby’s microspectroscope. The absorption-spectra 
show at least three bands, one before D, one or two between D and E, 
and sometimes one or two others nearer the violet. These bands are 
shown only in the deoxidised condition of the pigments ; when they 
are fully oxidised no bands are seen. The conclusion is drawn that 
they are concerned in the internal respiration of the tissues and 
organs where they are found. 

Myohematin is a reddish-yellow pigment, showing three well. 
defined bands, \1613—593, \1569—563, and A556—550. In the oxidised 
condition, however, no bands are seen. Attempts to isolate the 
pigment have failed. 

Hemochromogen is found in the medulla of the supra-renal glands 
of mammals. It is partially removed by washing out the blood. 
vessels with salt solution. Hence, and owing to the fact it is else- 
where excretory, the hemochromogen of the adrenals is probably 


excretory also. If the adrenals are functionless, as in Addison’s 
disease, the metabolism of hemoglobin and the histohematin is 
prevented, and the incompletely metabolised pigments circulate in the 


blood and lead to staining of the skin and mucous membranes. 
Ww. BD &. 


Poison of Mytilus edulis. By E. Satkowsk1 (Chem. Centr., 1886, 
24—26).—The mussels were extracted with hot alcohol; an amount 
of this solution containing 0°0055 of dry substance was sufficient to 
kill a rabbit. The poison is not precipitated by platinum chloride, is 
not volatilised by steam, but is decomposed by boiling with sodium 
carbonate. The poisonous mussels yield a green alcoholic extract, 
whilst non-poisonous mussels give a nearly colourless extract ; hence 
the poison is probably contained in the liver. H. B. 
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Feeding Sheep with Raw Sugar. By Werner (Bied. Centr., 
1886, 163—166).—The object kept in view was to estimate if possible 
the advantage of feeding with raw sugar as against sugar-beet 
alone or mixed with a small quantity of sugar; of course other 
fodders were given, linseed cake, &c. The increase in weight occa- 
sioned by sugar averaged 0°3 kilo. per 100 kilos., but the cost of the 
sugar feeding was 53°07 M., whilst that of the root feeding was 
40°46, that is, per 1 kilo. live-weight, 1:13 and 1:04 M. respectively. 

E. W. P. 


Glycogen in the Connective Tissue of Molluscs. By E. R. 
BiunDsToNeE (Proc. Roy. Soc., 38, 442—445).—Glycogen occurs in the 
connective tissue of many molluscs. It can be extracted from the 
mantle of the Anodon by hot water, and purified by precipitating it 
several times with alcohol from its aqueous solution. By microscopic 
examination of the tissues stained with iodine, glycogen is found to 
be located in the “ vesicular cells’? (Lankester). The glycogenous 
vesicles are alone stained, the cell protoplasm and nucleus being 
colourless. This connective tissue is especially abundant in the 
neighbourhood of all arteries, hence it is supposed that the specific 


gravity and nutritive quality of the blood (which is chiefly derived 
from the water incepted by these animals) is maintained by the dis- 
charge of the contents of these vesicles. The molluscan liver is 
essentially digestive, the glycogenic function of the vertebrate liver 
being performed by the connective tissue cells. W. D. H. 


The Influence of Bodily Labour on the Discharge of Nitro- 
gen. By W. Norrn (Proc. Roy. Soc., 39, 443—503).—The present 
experiments, performed by the author on himself, are given with full 
detail. Each lasted at least 9 days; 4 days of ordinary occupation 
1 day work, and a second period of 4 days’ ordinary occupation, 
“Reserve nitrogen” was got rid of by 36 hours’ abstention from 
food or by severe labour before the commencement of the experiment. 
Observations were made twice daily on the pulse, rate of respiration, 
temperature of body, and body-weight. The food carefully analysed, 
weighed, and cooked by the author was taken in four meals, and con- 
sisted of bread specially made by the author, dried meat powder, 
“desiccated potato,” “dried julienne,” condensed milk, cocoa, 
“American evaporated apples,” ‘“ Australian. beef marrow,” sugar, 
salt, tartaric acid, and carbonate of soda (for raising the bread). 
None of these articles of food presented any difficulties as regards 
analysis. Particulars in the cooking of the food are given. The 
food, of which there was an unlimited supply, was of constant com- 
position, so that for the first time in such experimentation a food, the 
chemical composition of which was absolutely known, was used. 
The feces and urine were collected in specially prepared bottles 
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carried in a knapsack during walking, which was the special form of 
work selected. The nitrogen (estimated by combustion with soda. 
lime), chlorides, sulphates, and phosphates were estimated both in 
food and excreta. Full particulars of the analyses, pulse, respira. 
tion, &c., are given in very exhaustive tables in four experiments made 
from 1879 to 1883. One of the experiments will serve as an example 
to illustrate the general results obtained (compare Abstr., 1885, 412), 
The following table contains a summary of the full tables given b 
the author. Experiment 2, June 7—15, 1882; Jane 11, day of work. 
Work done, 32 miles walked in 7 hours, the load carried being 
27°75 lbs., and the loss of weight after the work 4°5 lbs. 


Averages per Diem. 


Urine. 


H,SO,. N. 


13-78 
16°15 
16°31 
14°68 


SD PEs 00004080 


be Co Co bo 
SISa 
 bO Cr or 


Daily Balance of Ingesta and Excreta. 


Total P,0, 


N of ingesta. | N of excreta. | Difference. in excreta, 


17 “64 16°28 "36 
35°28 32°76 “52 
52 *92 48°41 ‘51 
70°57 60-90 °67 
88°21 79 62 59 
*85 98 *40 *45 
*50 116°19 “31 
“14 133 °68 “46 
78 150°65 “13 


Total excreted .... _ —- os 
» ingested .... — — — 


Difference 


| 
Per diem. Before work. After work. 


Nitrogen in excreta 
P.O; in excreta 
B80, im: urine 2.000 ccccccccce 
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The weights in the above tables are expressed in grams. The 
results seen are as follows: nitrogen, obvious increase on the day of 
work, continued on the days following it. The reserve at the end of 
the experiment was only 1°54 grams less than on the day before the 
work; phosphoric acid, the excess of phosphoric anhydride excreted 
over that ingested (0°5 gram) is probably within the errors of experi- 
ment ; sulphuric acid, the increase after the work is undoubted. 

The general conclusions arrived at are as follows:—(1) The results 
obtained confirm those of Parkes, but the disturbance produced by 
very severe labour is much more immediate and of greater intensity 
than that which Parkes observed, probably because the exertion he 
imposed on the soldiers under observation was inadequate. (3) As 
in Parkes’ experiment, where retention of nitrogen followed the 
diminution of the nitrogen stored in the body produced by privation 
of nitrogenous food, so after the disturbance of nutrition produced 
by severe labour, the immediate effect of which is to diminish the 
store of nitrogenous material in the system, there follows a corre- 
sponding diminution of discharge, the intake being greater than the 
output. (3) This store of nitrogen is more constantly operative than 
has been hitherto supposed, thus accumulation took place when the 
daily supply of nitrogen was not more than 17°6 grams, no extra 
work being imposed ; this amount cannot be regarded as a more than 
adequate supply for the normal needs of the body. The retention 
following starvation or exercise is a mere exaggeration of the normal 
tendency. 

A question suggested by the foregoing consideration has still to be 
worked out, namely, what is the minimum adequate supply of nitro- 
gen? This, which will probably vary with individuals and state of 
health, might be arrived at by ascertaining to what point the supply 
of nitrogen could be diminished without drawing on the “ reserve 
nitrogen.” ‘This chemical criterion of nutritive vigour would be 
ascertained by the use of diets, the quantity of nitrogen in which is 
made less and less until the output becomes equal to the intake. One 
would then be in a position to say how far the increase of nitrogenous 
output, the immediate result of labour, is due to previous storage. 
By means of a work machine invented by the author he hopes to be 
able to continue his experiments, varying the amount of work per 
diem and the distribution of the work in time. (4) No increase in 
the amount of phosphates excreted follows unless the work is very 
severe. (5) The output of sulphates is proportional to that of 
nitrogenous material; the amount of sulphates in the food was 
insignificant. W. D. H. 


Estimation of Products of Metabolism in Feces. By T. 
PrerrFER (Zeit. physiol. Chem., 10, 170—179).—The author protests 
against the employment of some of his results to support the theories 
advanced by Stutzer in a recent paper (this vol., p. 377). Artificial 
digestion with gastric juice is not an accurate method for the esti- 
mation of the nutritive value of a food, natural digestion always 
taking place to a greater extent than artificial. Moreover, the mucin 
secreted by the alimentary tract being indigestible, will therefore be 
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reckoned as undigested nitrogenous food. Stutzer states that the 
difference of the total nitrogen in the feces, and that insoluble in 
artificial gastric juice, gives the nitrogen of products of metabolism. 
The author finds, on the contrary, that the nitrogenous products of 
metabolism are not completely soluble in gastric juice. 

W. D. H. 


Formation of Glycuronic Acid during Inanition. By H. 
THIERFELDER (Zeit. physiol. Chem., 10, 163—169).—The mJ of 
animals which had undergone long privation from food was examined 
for glycuronic acid. The animals mostly used were rabbits. Kulz 
has shown that these animals lose all the glycogen in the liver after 
six days’ fast ; the glycogen in the muscles disappears sooner. After 
this time, glycuronic acid was found in the urine, the tests used being 
the reduction of copper salts in an alkaline solution, and the action 
on polarised light. In one dog after a 20 days’ fast, the acid was 
separated from the urine and obtained in a crystalline form. In 
another dog used in a similar way, grape-sugar but no glycuronic 
acid was found in the urine. The acid occurred in the urine after the 
administration of chloral hydrate, camphor, and dimethyl ethyl 
carbinol, and in rabbits was found to vary in amount from 1 to 3 per 
cent. 

These results are interesting, as showing that carbohydrates are 
formed from proteids under these circumstances, and agree in this 


point with the researches of Seegen (this vol., p. 483) and von Menig 
(Archiv Anat. Physiol., 1877, 414) who found sugar in the blood 
during inanition. W. Dz. iH. 


Physiological Action of Boric Acid and Borax. By — 
Jounson (J. Pharm. [5], 13, 267—269).—The dose of boric acid 
varied from 09 gram to 3-6 grams per day; that of borax was 
15 grams per day. The action in both cases was not very sensible, 
excepting sometimes a considerable diuretic increase. With a dose 
of 3°6 grams, however, intoxication followed. The boron quickly 
makes its appearance in the urine, and may be detected from eight 
to 15 days after its employment. The presence of boron in the 
excrement was very irregular. Three observations showed faint 
traces in the saliva. Boric acid applied to the skin in an ointment 


quickly appeared in the urine. J. T. 


Ethyl Carbamate, a New Hypnotic. R. v. Jaxscu (Chem. 
Centr., 1886, 155).—This substance which was first recommended as 
a hypnotic by Schmiedeberg and Jolly, has been tried by the author 
in 20 cases. Doses of 0°1 gram induce a certain and quiet sleep, not 
followed by any evil after effects. It acts essentially on the brain. 


H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


Removal of Micro-organisms from Water. By P. F. Franx- 
tanD (Proce. Roy. Soc., 38, 379—393).—In these experiments, samples 
of water both before and after filtration through, or agitation with 
various media, were mixed with sterilised nutritive gelatine, the 
mixture poured out upon a glass plate, and after the Japse of a few 
days the colonies derived from the individual centres of life counted. 
Most of the experiments were made with water to which fermented 
urine was added, others were made with natural potable waters. All 
precautions necessary for the sterilisation of the apparatus, &c., were 
taken. 

Greensand, coke, animal charcoal and spongy iron were alone found 
to wholly remove the micro-organisms from water filtering through 
them, but this power was lost in every case after the filters had been 
in use for a month, although, with the exception of animal charcoal, 
these media still effected a considerable reduction in the number of 
organisms passing through. 

A great reduction in the number of organisms is effected by 
agitating water with various solid materials. Agitation with coke 
seems to completely remove all organisms. 

Clark’s process effects a great reduction in the number of suspended 


organisms. A. J. G. 


Studies of Disinfectants by New Methods. By A. W. Biyra 
(Proc. Roy. Soc., 39, 259—276).—The conclusions drawn from these 
experiments are that cresol and phenol have about equal merits as 
disinfectants, that ferrous sulphate is untrustworthy as a disinfectant, 
and that with the amines the disinfecting action is in the following 
order: methylamine, ethylamine, propylamine, and ammonia; methy]l- 
amine being the most active. Of the pyridine bases, pyridine and 
parvoline are the most active. The shorter the time a disinfectant 
acts, the less the disinfection. Disinfection is more active at 35°5— 
37° than at ordinary temperatures. A. J. G. 


Reduction of Calcium Sulphate by Certain Anaérobic Fer- 
ments. By Quantin (Ann. Agronom., 12, 80—86).—The ferment 
contained in the black liquor of dung-heaps, which has been shown 
by Dehérain and Gayon to possess the power of attacking cellulose 
with evolution of marsh-gas, will also reduce calcium sulphate with 
formation of hydrogen sulphide. Thus 25 grams of chopped straw 
introduced into a litre flask with 2 grams of calcium sulphate, a few 
centigrams of ammonium phosphate, and water containing the straw 
ferment, will soon give rise to considerable quantities of methane and 
hydrogen sulphide if kept at a suitable temperature (38—40°). 
Chloroform arrests the production of both gases. The butyric 
ferment of soils, which Dehérain and Maquenne have shown to 
possess the power of fermenting sugar into butyric acid and of 
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reducing nitrates (probably a secondary action of the liberated 
hydrogen), appears also to have the power of procuring hydrogen 
sulphide from calcium sulphate to a small extent. Since nascent 
hydrogen produced by purely chemical processes has no power to 
effect this reduction, the author believes it is not due toa secondary 
action, but directly to the ferment. The addition of nitrates prevents 
the formation of hydrogen salphide. J. M. H. M. 


Note.—The bacterium of some soils and waters which energetically 
attacks Rochelle salt and in presence of a nitrate totally destroys the 
nitrate, also has the power of liberating hydrogen sulphide from 
sulphates. I observed this in two cases in February, 1884; in one 
case both the ferment and the calcium sulphate were supplied bya 
well water; in the other case, the ferment was contained in soil, and 
the sulphur (originally) in potassium thiocyanate, the nitrogen of 
which had under the influence of the soil suffered complete conversion 
into nitrate.—J. M. H. M. 


A Method of Observing the Respiration of Plants. By U. 
Krevster (Died. Centr., 1886, 115—126).—The apparatus employed 
is not fully described, but it consisted of an arrangement in which 
cuttings of plants were exposed to air containing a known weight of 
carbonic anhydride, then, after the withdrawal of this air, to fresh 
air free from carbonic anhydride; the plants were either under the 
influence of ordinary daylight or of an electric light placed at a 
distance of 45 cm., and of a strength equal to 1000 candles. Pre- 
viously to acting on the plants, the electric light was freed from 
heat rays by passage through water. The general results were, that 
the relative amount (percentage) of carbonic anhydride present is of 
great importance in the assimilation of that gas, whilst the total 
or absolute quantity is not of so much importance ; commencing with 
a percentage equal to that contained in the atmosphere the action at 
first rapidly increases as the percentage rises, but it soon flags, and is 
finally retrograde. Taking 1 as the percentage of carbonic anhydride 
in air, and 100 = assimilation, then when the percentage = 7 assimi- 
lation = 196, percentage = 17 assimilation 206, percentage 220 
assimilation = 230. One of the most important factors in the assimi- 
lative power is the presence of moisture in the leaves, and the 
absence of a sufficiency of moisture is shown directly by the decrease 
in assimilation long before the leaf flags; this observation largely 
accounts for the cessation of growth in very dry weather ; complete 
saturation of the air is not detrimental to assimilation, and evapora- 
tion from the leaves takes place more rapidly in light than in 
darkness. It was found that electric light frequently had a greater 
influence than daylight if the day were very cloudy, and the law of 
the proportionality between illumination and assimilation was found 
within a certain range to hold good for the electric light; when the 
distance of the lamp from the leaves was 1 to 15 metres then the 
amount of gas assimilated hardly balanced the amount expired. As 
regards expiration in the dark, the researches give no satisfactory 
answer, but it appears that the presence of carbonic anhydride or 
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water has but little influence, neither does the amount of water in 
the plant seem to be of much effect. E. W. P. 


cent 
r to Respiration of Plants under Abnormal Conditions. By W. 
dary JouannseN (Bied. Centr., 1886, 202—203).—Sudden changes in the 


pressure of the atmosphere from vacuum to 5 atmospheres do not 
seem to act prejudicially. Ifthe pressure rises to 2 or 6 atmospheres, 
then in the first hour a slight increase in the evolution of carbonic 
anhydride occurs, but later on the evolution diminishes. Plants 
which have been subjected to prolonged atmospheric pressure and 


—_ then are placed under ordinary conditions transpire a larger quantity 
—_ of carbonic acid than they do under the direct influence of the 
ya pressure. An increase of evolution of carbonic anhydride occurs 
and after the plant has been at a temperature of 35° and is then brought 
of to the ordinary temperature. If the temperature is 43—45° growth 
— ceases, and there is a reduction in transpiration when the original 
temperature is attained. E. W. P. 
U. Action of Hydrocyanic Acid on Seeds. By E. Scuir (Chem. 
red Centr. 131, 1885, 826).—The author corroborates Schénbein’s 
ch experiments on the action of hydrocyanic acid on the germination of 
of seeds; he also finds that this acid arrests the germination, but on its 
sh removal germination takes place to an extent almost equal to what it 
he would be if they had only been treated with pure water. He also adds 
a that hydrogen sulphide and mercuric chloride arrest germination, but 
e- when the solution is very dilute (0°5 per 1000) 60 to 80 per cent. 
m of the seeds still germinate. KE. W. P. 
at 
of Nectar. By A. v. Prana (Zeit. physiol. Chem., 10, 227—247).— 
al The nectar of Protea mellifera evaporated to a syrup, and thus obtained 
h in large quantities from abroad, contains no nitrogenous matter: 
it 73'17 per cent. of solids, of which 70°08 is grape-sugar, and 1°31 cane- 
8 sugar. Grape-sugar was obtained from the syrup in a crystalline 
e form. Besides the sugar, a small amount of formic acid (apparently 
. brought by the bees) and ash was present. The following table gives 
) the percentage of sugar in the fresh nectar of three plants examined. 


Total Total Cane- Grape- 
solids. sugar. sugar. sugar. 
Nectar from Bignonia radicans.. 15°30 15°27 0°43 14°84 
Protea mellifera... 17°66 17-06 0-00 17:06 
- Hoya carnosa.... 40°77 40°64 35°65 4:99 


Watery extracts of various flowers were also analysed; the small 
quantity of sugar present in them may be seen from the author’s 
calculation, that in order to obtain 1 gram of sugar (corresponding 
with 1:3 gram of honey), the bees must suck 2129 flowers of the 
alpen rose; 2000 of the acacia, Robinia viscosa, and 5000 of the 


Onobrychis sativa. W. D. H. 


Existence of the Elements of Milk-sugar in Plants. By A. 
Mintz (Compt. rend., 102, 624—627).—The crystallisable sugar 


” 
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arabinose obtained by the action of dilute sulphuric acid on gum arabic 
has the same rotatory power (+ 80) and the same melting point 
(167°) as galactose from milk-sugar, and yields a large quantity of 
mucie acid when oxidised. The so-called arabinose is therefore 
identical with galactose. 

A large number of gums and mucilaginous and pectic substances 
from different plants which yield mucic acid when oxidised also yield 
galactose when treated with dilute sulphuric acid. The existence of 
dextrose in plants is already well established, and it follows that 
plants contain both the substances which milk-sugar yields on 
inversion, and from which it is in all probability formed in the bodies 


of animals. C. H. B. 


Phytochemical Studies. By H. Brunner and E. Cruarp (Ber., 
19, 595—622).—Glyoxylic acid occurs in grapes in all stages of de. 
velopment; it has also been observed in unripe apples, plums, currants, 
gooseberries and rhubarb. The leaf stalk of the rhubarb contains 
a considerable amount of potassium nitrate ; succinic acid was also 
found in it. 

The juice of many unripe fruits decolorises iodine solution; this 
reaction, previously noticed by Buignet in 1861, seems to be due to 
a compound of glucose and succinic acid ; the compound formed by 
this with iodine, when treated with lead acetate, is resolved into lead 
jodosuccinate and glucose (? dextrose). The free glucosuccinic acid 
could not be isolated, being resolved into its components during the 
process ; attempts to synthesise the substance were also unsuccessful. 
This iodine absorbing substance seems widely disseminated in the 
vegetable kingdom and occurs most largely in unripe fruit. The 
greater part of the paper is devoted to a discussion of the nature of 
the first assimilation product of plants and as to the probability of its 
being a glucoside. A. J. G 


Composition of the Rind of the Bitter Orange. By Tanner 
(Compt. rend., 102, 518 —520).—The rinds were extracted with alcohol 
of 60°, the solution distilled, and the residue agitated with chloroform. 
The chloroform was then distilled off and the residue treated with 
cold alcohol which precipitates one constituent, a, and dissolves 
another, b. The liquid separated from the first chloroform solution 
deposits crystals of a third constituent, c, and two other substances, 
d and e, can be isolated from the mother-liquor. 

The substance a exists in the rind to the extent of 0°05 per cent., 
and has the composition C,,H.,0;. It forms slender, white, tasteless 
non-volatile crystals, insoluble in water and in ether, only slightly 
soluble in cold alcohol, but soluble in 100 parts of boiling alcohol and 
in 60 parts of chloroform. It does not combine with ammonia, but 
with the other alkalis it forms soluble non-crystallisable salts which 
are decomposed by carbonic anhydride. 

The substance } is present to the extent of about 0:1 per 
cent., does not crystallise, and has an extremely bitter taste. It is 
almost insoluble in cold water but dissolves readily in boiling water, 
and is also soluble in ether and in all proportions in alcohol and 
chloroform. It dissolves in sulphuric acid diluted with its own 
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yolume of water, with formation of a yellow solution, but it does not 
vield glucose when heated with acids. It has a levorotatory power 
[alp = — 28, and its composition is almost identical with that of 
hesperetic acid. 

The substance ¢ varies in amount from 0°4 to 3°0 per cent. It 
erystallises in microscopic needles with a bitter taste, has the same 
composition as hesperidin, C2.H,,O;., and resembles it in its com- 
parative insolubility in water, but it differs from hesperidin in being 
much more soluble in boiling water, in alcohol, and in ethyl acetate. 
The author distinguishes it by the name isohesperidin. 

The mother-liquor from the isohesperidin contains aurantiamarin 
(C 53°04—53°48 ; H 6°36—6:16), to which the bitter taste of the 
rind is due, its amount varying from 0°15 to 0:25 per cent. It 
dissolves in all proportions in water and alcohol, but is insoluble in 
ether and chloroform. It resembles hesperidin and isohesperidin in 
its properties and composition, and has a levorotatory power 
alp = — 60°. The other product from the mother-liquor is hesperidin 
(0:0 to 0°6 per cent.), which crystallises from boiling alcohol in white 
silky needles. C. H. B. 


Fluorescent Constituent of Atropa Belladonna. By H. 
Pascuxis (Arch. Pharm. [3], 24, 155—158. Compare this vol., 
p. 156).—The author refers to a paper by Kiinz (this vol., p. 255). 
The substance obtained as described in the first Abstract cited above, 
has the formula CyH,O,. The author has attempted to obtain 
metallic compounds of the substance but without success. Experi- 
ments made on a dog show that the substance passes into the urine, 
and probably a portion may be extracted from the liver. a. Be 


Feeding Value of Hop Foliage. By Wein (Bied. Centr., 1886, 
113—115).—The foliage of hops closely approximates to the compo- 
sition of meadow and clover hay and rye, and as regards the percentage 
of protein is not far behind wheat and rye bran. Compared with the 
ordinary green fodders, green hop leaves are a better food. The 
coefficients of digestion are as follows: albuminoids, 60 and 70 
per cent. ; fat, 70—80; and non-nitrogenous matter, 60—75. 

E. W. P. 

Cultivation of Potatoes. By F. Janowsky (Bied. Centr., 1886, 
193—196).—Forty-nine varieties of potatoes were grown, and of these 
“Round Six Weeks” yielded the highest amount of starch, closely 
following this were “Magnum Bonum,” “Silver Skin,” &. For 
distillery purposes, the best were “Friihe Nassengrunder,” “ Early 
Rose,” &c. For cattle fodder “ Thusnelda,” “‘ Achilles,” and “ White 
Elephant,” are recommended. E. W. P. 


Formation of Methane and Carbonic Anhydride from 
Cellulose. By F. Hoppz-Sryier (Zeit. physiol. Chem., 10, 201— 
217).—The analysis of a large numberof gaseous discharges taken from 
places where the water was pure, but where the soil contained several 
kinds of vegetable matter, show that marsh-gas composes more than 
half the volume of the gas collected ; the remainder consists of carbonic 
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anhydride, nitrogen, and in some cases oxygen and hydrogen. The 
emanation of gas in water-logged soils is increased in warm weather, 
Observations on Lake Constance showed that the temperature of the 
air has far more influence than the composition of soil in the produc- 
tion of the gas. The conclusion is arrived at that the chief organic 
matter which is the source of this gas is cellulose; and that the pro- 
duction of these gases from it is the result of a process of fermenta- 
tion of a very wide-spread character. The water of the lake contains 
more solid matter in spring than in the autumn; this, however, is 
probably due to the dilution of the lake water by glacier water during 
the summer. If a glass flask, with drawn-out neck, dipping under 
mercury, be filled with mud containing vegetable remains and water, 
a mixture of gases may be obtained, consisting of marsh-gas, a large 
proportion of carbonic anhydride, and, in the first samples of gas 
evolved, a little nitrogen. This development of gas may go on for 
months, being increased in amount during hot weather. It is stopped 
by heating above 60°, or by antiseptics; thus showing the process 
is due to a ferment. 

In nature, the carbonic anhydride diffases rapidly into the surround. 
ing water, by which it may be dissolved, or where the water is 
shallow, elaborated by plants, so that the tension of carbonic anhy- 
dride on the surface of mud is always kept low. In spring it is 
diatoms that act thus; they favour diffusion also by their move- 
ments; in the summer time other low plants, alge, &., replace the 
diatoms. The author is engaged in further investigations on the 
influence of this process of gas evolution on the life of organisms and 
on geological strata. W. D. H. 


Manuring Potatoes. By Scurewe (Bied. Centr., 1886, 160— 
163).—The experiments are of Jocal interest, and were conducted in 
sandy soil, the manure being Chili saltpetre, put in broad-cast before 
ridging up, and as a small dose to each plant; also Chili saltpetre 
with and without superphosphate given in the same way, and farm- 
yard manure. The best result was obtained when the manure was 
applied to each individual plant; this method also produced the 
highest percentage of starch. The small potatoes contained least 
albuminoids. E. W. P. 


Manuring of High-lying Moorlands. By M. F erscuer and 
others (Bied. Centr., 1886, 1O0O—110).—The moorlands lying in the 
north-west provinces of Germany, affording only poor feeding for 
sheep, are cultivated by burning off the top spit, and sowing with 
buckwheat, after six years’ cultivation. They are allowed to rest for 
20—30 years. The only manure which appears to be available for 
the growth of potatoes in this soil after liming, is a mixture of 
kainite, superphosphate, and Chili saltpetre. The result of such 
treatment is a net gain of 79 marks per hectare. E. W. P. 
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Analytical Chemistry. 


Estimation of Hydrogen Peroxide. By M. pz Turerry (Compt. 
rend., 102, 611—613).—The apparatus consists of a small flask with 
three tubulures, into one of which is fitted a graduated burette with a 
glass stopcock, whilst the second is connected with the upper 
extremity of a graduated tube filled with water to the zero mark, and 
standing in a vessel of water. The third tubulure serves for the 
introduction of pure powdered manganese peroxide. A definite 
volame of hydrogen peroxide is run from the burette into the flask 
containing the manganese peroxide. Decomposition is complete in a 
few minutes, and the evolved oxygen is collected in the graduated 
tube, a correction being made for the volume of air displaced by the 
hydrogen peroxide. C. H. B. 


Standardising Iodine Solutions. By W. Katmann (Ber., 19, 
728—729).—A measured volume of the iodine solution is diluted with 
water, treated with hydrogen sulphide, until decolorised, and the 
hydriodic acid formed titrated with decinormal soda; the indicator 
used being methyl-orange, which is not affected by hydrogen sulphide. 
This method is accurate, and far quicker than the usual method of the 
comparative titration with sodium thiosulphate of the iodine solution, 
against a known weight of resublimed iodine. A. J. G. 


Estimation of Dissolved Oxygen in Water. By A. Dupré 
(Analyst, 10, 156—160).—For this purpose, the author uses the 
process of Schiitzenberger and Rister slightly modified. The hypo- 
sulphite solution is standardised with fully aérated water instead of 
ammoniacal copper sulphate, the titration is conducted in an 
atmosphere of hydrogen, and several other precautions are taken 
against the introduction of adventitious oxygen. When calculating 
the results, certain numerical corrections have to be made, inasmuch 
as the rate of oxidation of reduced indigo differs from that of the 
hyposulphite. D. A. L. 


Use of Ammonium Citrate in the Analysis of Precipitated 
Phosphate. By H. H. B. Suepnerp (Analyst, 10, 161—163).— 
Neutral ammonium citrate is recommended as a solvent in the deter- 
mination of phosphoric acid in precipitated phosphate, inasmuch as 
ammoniacal ammonium citrate, although answering well for “reverted” 
phosphate, only dissolves a portion of the precipitated phosphate, 
whilst the neutral salt is almost as good a solvent as dilute citric acid 
for precipitated phosphate, and at the same time dissolves less of the 
less valuable ground mineral phosphates. D. A. L. 


Determination of Arsenic. By L. W. McCay (Amer. Chem. J., 
7, 373—392).—The author confirms the accuracy of Holthof’s method 
(Abstr., 1884, 1428), but recommends that the reduction should be 
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effected by heating with an equal volume of a saturated solution of 
sulphurous anhydride in a closed vessel on the water-bath. The 
reduction is then complete in one hour, whilst four hours’ boiling is 
required in open vessels. 

F. Mohr’s method of removing arsenic trisulphide from the 
filter-paper by solution in ammonia, followed by evaporation and 
weighing the residue, is not accurate, as the sulphide suffers decom- 
position unless it has been previously dried on the filter-paper. 


Determination of Carbon and Hydrogen by Means of 
Copper Oxide Asbestos. By E. Lippmann and F. FL erssner 
(Monatsh. Chem., 7, 9—19).—This is a modification of Kopfter's 
method for combustion by means of platinum asbestos. In place of 
the latter, very finely divided copper oxide, obtained either by 
precipitation or by ignition of metallic copper prepared by reduction, 
well mixed with asbestos, is ased. The substance for analysis is 
introduced in a boat, and the combustion carried on in a stream of 
air. The method answers with substances containing nitrogen, and 
a number of analyses are given, showing that accurate results are 
obtainable with it. G. H. M. 


Separation and Estimation of Copper, Cadmium, Zinc, 
Nickel, &c. By A. Carnor (Compt. rend., 102, 621—624).—The 
solution containing copper, cadmium, and other metals is diluted to 
200—300 c.c., acidified with 10—15 c.c. of hydrochloric acid, heated 
to boiling and mixed with successive portions of ammonium thio- 
sulphate solution until the precipitate remains white and milky, 
owing to the presence of free sulphur. The precipitate consists of 
cuprous sulphide, which is treated in the usual way. The cadmium in 
the filtrate is precipitated by means of hydrogen sulphide or ammonium 
sulphide. 

Cadmium and zine can be separated in a similar manner, care being 
taken to prevent precipitation of oxalates along with the sulphide. 
Zinc oxalate is only slightly soluble in presence of ammonium oxalate, 
whilst cadmium oxalate forms a double salt which is readily soluble. 

The somewhat concentrated solution is neutralised with ammonia, 
mixed with 10 parts of ammonium chloride for 1 part of metal 
present (to prevent precipitation of any cadmium oxalate), and an 
excess of oxalic acid, and heated to boiling. Any zinc oxalate which 
separates is filtered or decanted off, and washed with a warm solution 
of ammonium chloride. The liquid is diluted to 200—250 c.c., heated 
to boiling, and mixed with successive quantities of ammonium thio- 
sulphate until no further precipitation of cadmium sulphide takes 
place. More oxalic acid is added from time to time if necessary. 

The zinc in the filtrate is precipitated by means of hydrogen 
sulphide, the precipitate mixed with the oxalate previously obtained, 
and the whole converted into sulphide by heating with sulphur ina 
current of hydrogen. C. H. B. 


Estimation of Chromium. By H. Vianat (Bull. Soc. Chim., 45, 
171—177).—The sample in which the chromium is to be estimated is, 
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if a chromium steel, dissolved in nitric acid at 22°; castings of ferro- 
chromium must, however, be dissolved in dilute sulphuric acid (two 
of water to one of acid) and nitric acid subsequently added. 
Chromium minerals or blast furnace slags may be most readily obtained 
in solution by fusing with sodium carbonate and potassium nitrate 
for an hour at a red heat, extracting the mass with water, and 
evaporating the solution to dryness with 10 parts of crystallised 
ammonium nitrate in order to destroy nitrites and render the silica 
and alumina insoluble; the dry mass is then extracted with water, 
acidified with nitric acid, and a concentrated solution of potassium 
permanganate added to the nitric acid solution thus obtained until the 
soluble brown precipitate which is at first momentarily produced is 
replaced by a slight but permanent precipitate of black manganic 
dioxide; the solution is then filtered through asbestos, treated with 
excess of a standard solution of ferrous sulphate, and the excess 
titrated with potassium permanganate. The presence of nitric acid 
is advisable, as the manganic dioxide is then precipitated in a form in 
which it may be much more readily filtered and washed. The method 
is only applicable to samples containing less than 3 per cent. of 
chromium; with higher percentages, it gives results which are too 
high, although by introducing suitable corrections they may be 
obtained within 0°5 per cent. A. P. 


Permanganate Test in Water Analysis. By A. Dupré (Analyst, 
10, 118—121).—It is now recommended to conduct the treatment 
with permanganate and phosphoric acid (instead of sulphuric acid) 
in a closed vessel at 0°, instead of at 80° as previously suggested by the 
author. By adopting the low temperature, uniformity of method and 
comparable results are secured, mvreover in waters rich in chlorides 
the tendency to loss is very greatly diminished. The use of phosphoric 
instead of sulphuric acid is favourable for the subsequent titration 
with iodine. D. A. L. 


Testing for Mineral and Resin Oils in Fat Oils, Oleins, and 
Fuller’s Fats. By Focxe (Chem. Centr., 1886, 44—45).—20 grams 
of the material is evaporated with 8 to 10 grams of potash and 
50 c.c. of alcohol, the soap dissolved and decomposed by acid, and the 
separated acids, &c., well washed. That portion soluble in ether is 
then determined. 10 grams of the fatty acids (or mixture) so obtained 
is dissolved in 50 c.c. of alcohol and aqueous soda (1 : 3) gradually 
added to neutralisation—using phenolphthalein as indicator; to the 
still liquid mixture 100 c.c. of light petroleum, boiling below 80°, is 
added and the whole shaken. After some time 500 c.c. of water is 
added with gentle shaking, the separated soap solution is drawn off, 
and the petroleum solution washed with 300 c.c. of water; a little 
alcohol added to the petroleum solution helps it to settle clear. The 
petroleum solution lastly is gently evaporated to dryness. H. B. 


Determination of Glycerol Produced by the Saponification 
of Fatty Oils. By A. H. Auten (Analyst, 11, 52—54).—10 grams of 
the fatty oil is treated with 4 grams of caustic potash in 25 c.c. water, 
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in a bottle securely closed with an indiarubber stopper and heated at 
about 100° until saponification is complete. Aqueous instead of aleo. 
holic potash is used to avoid the introduction of extraneous oxalic 
acid* The soap is decomposed in the usual way, and the glycerol 
determined in half the liquid by Benedikt’s method (comp. this vol, 
p- 395). D. A. L, 


Determinations of Mixtures of Milk- and Cane-sugar. By 
A. W. Stokes and R. Bopmer (Analyst, 10, 62—65).—The reducing 
sugar is determined by means of Pavy’s ammoniacal Fehling soln. 
tion, in the liquid containing the mixture of milk and cane-sugar 
both before and after boiling for about 10 minutes with a 2 per cent, 
solution of citric acid. As this latter treatment inverts the cane. 
sugar only, the amount of each sugar present can be readily calen- 
lated from the numerical data obtained. D. A. L. 


Determination of Milk-sugar in Milk. By C. W. Srepueys 
(Analyst, 10, 30—32).—Six to eight grams of milk is made up to 
100 c.c. with water, and without any further treatment the milk- 
sugar is determined in this solution by means of Fehling solution; 
either volumetrically by running the milk solution from a burette into 
25 c.c. of boiling Fehling solution, or gravimetrically by adding a 
known quantity of milk solution to slight excess of Fehling solution, 
and determining the amount of copper in the precipitate. The 
method is convenient and gives good results. D. A. L. 


Estimation of Raffinose in Mixtures. By R. Creyopr and 
B. Totiens (Annalen, 232, 205).—The authors expect to be able to 
determine the percentage of raffinose in molasses by weighing tbe 
mucic acid produced by oxidation with nitric acid. W. C. W. 


Estimation of Acetic Acid by Distillation in Liquids con- 
taining Organic Matter. By H. W. Wivey (Amer. Chem. J., 7, 
417—424).—Duclaux’s method, which rests on the assumption that the 
acetic acid in a solution subjected to distillation gives a definite per- 
centage of its weight in given successive portions of the distillate, is 
shown to be incorrect, the results being too low. Lactic acid is only 
carried over by steam to a very slight extent; a distillate of 100 c.c. 
from a solution measuring 135 c.c. contained but 0°016 per cent. of 
the acid present, whilst acetic acid passes over to the extent of 7°3— 
30°1 per cent., according to the total amount of acid present. The 
author’s method of proceeding is as follows:—(1) The sample of 
sour milk is mixed with an equal volume of alcohol and the total 
acids in the filtrate determined, using phenolphthalein as indicator, the 
result to be taken at 95 per cent. of the amount present. (2) 100c.c. 
of the milk is diluted to 130 c.c. and 100 c.c. distilled off. If 12 cc. 
of centinormal caustic soda are required for neutralisation, it can be 
assumed that 10 per cent. of the acetic acid has distilled over; with 
40 c.c. soda solution, 18 per cent. of the acetic acid; with 70 c.c. soda 
solution, 23 per cent. of the acetic acid; with 110 c.c., 27 per cent., 
and with 200 c.c., 31 per cent. of the total acetic acid. H. B. 
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New Method for the Analysis of Milk. By M. A. Apams 
Analyst, 10, 46—54).—Five c.c. of milk are run into a tared beaker, 
conveniently of 30 c.c. capacity and 2 inches high by 1} in diameter. 
The charged beaker is weighed, and atared coil of dry blotting-paper 
is gently thrust in; as soon as all the milk is sucked up, the 

aper is withdrawn, and placed dry end downwards upon a glass 
plate; the beaker is then weighed again. The paper resting in the 
same position on the glass plate is roughly dried for one hour in a 
water-oven, is then transferred to a Soxhlet’s extraction apparatus 
with a flask of 150 to 180 c.c. capacity, and is exhausted with ether 
(or light petroleum). The fat is dried and weighed in the flask, 
whilst the solids-not-fat are obtained by thoroughly drying the ex- 
hausted coil in an air-bath at 100° and weighing. This method, 
owing to the large surface exposed to the solvent, ensures the com- 
plete and rapid extraction of the fat, and moreover, owing to the 
absence of fat in the residue, the solids-not-fat can be dried to con- 
stancy, and hence more thoroughiy than heretofore, without the 
results being vitiated by oxidation. For the latter reason, it is better 
to determine total solids by the addition of the numbers obtained for 
fat and solids-not-fat, than by drying the mixture of solids on the 
paper and weighing. Comparative experiments with other methods 
bear out the above statements ; therefore by this method the fat is 
always higher, the solids-not-fat always lower; the reduction in the 
latter, owing to more perfect drying, is in greater proportion than 
the increase of the former; hence the total solids are also somewhat 
lower. The coils are prepared from white blotting paper known as 
“white demy blotting,” by cutting it into strips 25 inches wide and 
22 inches long; these are rolled into helical coils of diameter some- 
what under an inch. D. A. L. 


Use of Acetic Acid in Milk Analysis. By W. Jonnstone 
(Analyst, 11, 22—32).—Five grams of milk is treated with acetic 
acid and evaporated and dried in a flat-bottomed platinum basin 
24 inches in diameter; the dry matter in the dish being then ex- 
hausted in a special apparatus designed by the author. Numerous 
experiments indicate that the method is quite trustworthy. The 
statement that milk-sugar becomes anhydrous, but is not decomposed 
by prolonged exposure to a temperature of 100°, or for half an hour 
at 108°, is confirmed. Milk-fat, when kept at 100°, at first increases, 
then subsequently decreases in weight, and the amount of the inso- 
luble fatty acids seems to be considerably diminished by long heating. 

D. A. L 


Reichert’s Method of Examining Butter-fat. By A. H. 
Auten (Analyst, 10, 103—105).—The author is strongly in favour of 
this method as a means of “ sorting” butters. He points out that it 
is important that the volume of the acidified liquid before distillation 
should always bear the same proportion to the volume of the dis- 
tillate. D. A. L. 


Effect of Allantoin on the Estimation of Urea in Urine. 
By P. Matepra (Gazzetta, 15, 531—534).—In estimating urea in 


TeATAY, 


t go Ay 


. 


2 »* 


ea STRAT 


584 ABSTRACTS OF CHEMICAL PAPERS. 


urine by the sodium hypobromite method, no consideration has 
hitherto been paid to the presence of allantoin, although it has been 
shown to occur in certain physiological conditions, especially in the 
gestation period. Allantoin, when treated with sodium hypobromite 
at ordinary temperatures, evolves only half its nitrogen as such, 
resembling its congener, uric acid. Thus in urine determinations the 
amount of allantoin must be determined by independent methods, and 
its quantity taken into account in the result of the hypobromite 
determination. _ ss 


Colour Reactions of Certain Alkaloids. By W. Lenz (Zeit. 
anal. Chem., 25, 29—32).—Out of 72 alkaloids examined, the follow- 
ing alone gave characteristic colours when fused with potash (see 
ibid., 21, 226) :—Quinine gave a grass-green, and at the same time a 
peculiar odour; quinidine, green, becoming yellower and finally 
brown ; cinchonine, at first brownish-red to violet, with green edges, 
later bluish-green ; cinchonidine, blue, passing into grey; cocaine, 
greenish-yellow, turning to blue, and then dirty red on stronger heat- 
ing. Half a milligram was used in each case. M. J. S. 


Adulterations of Saffron. By J. M. Maiscu (Analyst, 10, 200— 
203).—Styles, stamens, and corolla tubes of the saffron flower, meat 
fibres, petals of pomegranate and of Saponaria and florets of com- 
posite flowers are amongst the most common organic adulterants of 
saffron, whilst chalk, gypsum, and barinm sulphate are found as 
mineral adulterants. These adulterants have frequently to be dyed, 
for which purpose red saunders or Brazil wood is used. Descriptions 
of the various organic adulterants are given in the paper. Micro- 
scopic examinations, soaking in water and subsequent ocular inspec- 
tion, coupled with chemical tests with acids, alkalis, testing for 
tannin, &c., are recommended for the analytical examination of saffron. 


D. A. L. 
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Relation between the Absorption-spectrum and Sensitising 
Action of Dyes on Silver Bromide. By H. W. Vocen (Ann. 
Phys. Chem. [2], 26, 527—530).—The author has observed that cer- 
tain dyes when mixed with silver bromide increase its sensitiveness 
for those rays which they absorb; and the validity of this relation 
has been confirmed by Becquerel for chlorophyll, and by Waterhouse 
and Eder for other colouring matters. On the other hand, Meyer- 
schmidt, resting on the single exception of diamidobenzene, has 
combatted this general conclusion. It is here pointed out that this 
apparent exception is to be explained by the difference in character 
of the absorption-spectrum of substances according as they themselves 
or their solutions are examined ; the admixture of foreign material 
with the dye in the gelatin plate, accompanied possibly by certain 
chemical changes, would doubtless modify its absorption-spectrum, and 
concomitantly its sensitiveness for certain light rays. V. H. V. 


Fluorescence of Naphthalene-red. By K. Wesenponck (Ann. 
Phys. Chem. [2], 26, 521—527).—In this paper, the question is dis- 
cussed whether certain dyes and especially naphthalene- (Magdala) 
red form exceptions to Stokes’s law of fluorescence, in that certain 
yellow and orange-red rays give rise to fluorescent rays of less 
refrangibility. It is here shown that the phenomenon is complicated 
by the formation of an aureole of light, which is probably not caused 
by the presence of impurities, although it does not appear likely that 
the complication is sufficient to account for the anomaly. 

¥. Ee Ve 


Electrical Conductivity of Bases. By W. Osrwatp (J. pr. 
Chem. [2], 33, 352—370).—The author has already shown that all 
monobasic acids are subject to a general law in relation to the altera- 
tion of their molecular conductivity with their dilution. The ex- 
periments described in the present paper show that the same law 
applies also to bases. In the measurements given, the mercury unit 
employed by Kohlrausch is used. 

Potash behaves similarly to the strong acids; the conductivity 
increases only slightly with dilution, and a maximum is reached 
between 256° and 512°. The hydroxides of sodium, lithium, and 
thallium behave similarly, whilst those of the alkaline earths have 
about twice the conductivity of the alkalis. 

Ammonia behaves exactly like the monobasic acids. In methyl- 
amine, the basicity is increased to five times that of ammonia; ethyl- 
amine has slightly stronger basic properties than methylamine, whilst 
propyl-, amyl-, and isobutyl-amine are all feebler bases than ethyl- 
amine. This relation is analogous to that of the fatty acids (comp. 
J. pr. Chem. [2], 32, 317). Allylamine has about the same con- 
ductivity as ammonia twice as much diluted, hence it would appear 
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that the radicle C,H, is almost neutral, whilst the radicles C,H),,, 
have undoubtedly basic characters. 

Dimethylamine is slightly stronger than methylamine; diethylamine 
is stronger than dimethylamine, the difference being more marked 
than in the case of the monamines. 

Trimethylamine shows a very considerable reduction in basic power; 
triethylamine is also a feebler base, but only slightly so. 

Measurements of the electrical conductivity of ammonium hydroxides, 
such as tetrethyl- and phenyltriethyl-ammonium hydroxide, show that 
these compounds are completely analogous to potash ar soda. The 
substitution of phenyl for ethyl has practically no influence. Tri- 
ethylsulphine hydroxide, SEt,-OH, also behaves like soda. 

The substances examined may be divided into (1) weak ammonium 
bases, and (2) strong hydroxides. 

Guanidine was found to be more nearly allied to the hydroxides 
than to the ammonium bases, which can only be accounted for on the 
supposition that it contains pentadic nitrogen. 

Ethylenediamine hehaves similarly to such bibasic acids as phos- 
phorous and sulphurous acids, of which the normal salts react alkaline; 
it cannot be titrated. It is a weaker base than ethylamine. On 
the other hand, metaphenylenediamine is stronger than aniline, as also 
is phenylhydrazine. 

The reactions of bases as such are ruled by definite coefficients 
which depend on the nature of the base and not on that of the reac- 
tion. Thus it can be predicted that the ammonium bases will follow 
the alkalis in the saponification of ethyl acetate and in other reactions. 

The following conclusions are drawn :—(1) The same general law 
of dilution holds good for bases as well as for acids. (2) The bases 
react according to an individual coefficient of affinity, which is nearly 
proportional to the conductivity. (3) The limit which the condue- 
tivity reaches in the case of unlimited dilution is not the same for 
different bases, but can produce a difference of over 10 per cent. of 
the amount. N. H. M. 


Influence of Pressure on the Resistance of Electrolytes. By 
J. Fink (Ann. Phys. Chem. [2], 26, 481—517).—The researches of 
Colladon and Sturm, and of Hering have shown that the resistance 
of electrolytes is practically unaltered by increase of pressure, whilst 
the more recent experiments of Lenz indicate a decrease of 0°02 per 
cent. in resistance for every increase of one atmosphere pressure, a 
result which would be a probable deduction from the experiments of 
Réntgen and Warburg on the influence of pressure on the specific 
viscosity of liquids. The results are here given of experiments with 
solutions of hydrochloric acid, sodium chloride, and zinc sulphate, of 
various degrees of concentration, compressed at various pressures up 
to 500 atmospheres by means of a Cailletet’s pamp. The apparatus is 
described in detail. The principal results are as follows :—(i) The 
resistances of the above electrolytes decrease proportionally with the 
increase of pressure up to 300 atmospheres; at higher pressures the 
relative increase is somewhat diminished, although it is allowed that 
this result may be due to errors in the manometer; the numerical 
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results are practically in accordance with those of Lenz, although 
they are somewhat modified by changes in other conditions, such as 
temperature, concentration of solution, and nature of the substan:e 


dissolved. (ii) It is shown by application of the formula p = ae in 


which p is the pressure and » the coefficient of compressibility of a 
solution, that the change of resistance of a liquid by warming under 
atmospheric pressure is not conditioned by change of density, but by 
increase of molecular mobility. v= 


Influence of Temperature on the Electromotive Force of 
Thermo-electric Couples. By H. Le Cuarpiier (Compt. rend., 
102, 819—822).—Avenarius and Tait have shown that the electro- 
motive force of a metallic couple increases between 0° and 400°, in 
accordance with a parabolic function of the absolute temperatures of 
the two junctions, 


E = A(T, — T.) + B(T} — T)), 
or if one of the two junctions is kept in melting ice, 


E = at + bé, 


where ¢ is the ordinary temperature of the warm junction, and a and b 
are constants depending on the nature of the couple. 

The author finds that this law holds good for temperatures above 
400° up to a certain limit which depends on the nature of the couple, 
and beyond which the value of the coefficients. suddenly changes, 
whilst the nature of the equation remains the same. Values of the 
coefficients for platinum and platinum-iridium at different tempera- 
tures are given in the original paper. The calculated results agree 
well with those actually obtained, and any divergencies may be 
attributed to the well-known irregularities of thermo-electric couples. 


C. H. B. 


Relation between the Specific Heat of Solid Organic Com- 
pounds and their Chemical Composition. By H. Kopp (Ber., 
19, 813—811).—At the time that the author published his principal 
paper on the specific heat of compounds (Annalen, Suppl.-Bd., 3, 329, 
et seq.), it was believed that the specific heat of every substance would 
be approximately constant if determined at a sufficiently low tem- 
perature. He found that for most elements in the solid state 
(especially the metals and halogens) the “atomic heat” is the same, 
namely, 64, but that for some few elements this is not the case (7.e., 
C=18, H = 2:3, 0 = 4, &e.). From his experiments, he concluded 
that “the molecular heat of a compound in the solid state is the sum 
of the atomic heats of its compounds, as deduced from their constant 
specific heats.’ Later researches have, however, shown that in the 
case of the apparently abnormal elements, a high and not a low tem- 
perature is required in order to get the constant and true specific 
heat, and that at such temperatures the atomic heat approximates 
very closely to 6°4. Therefore the above rule requires slight modifi- 
cation, in so far that “in the case of elements wh se atomic heats are 
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approximately constant at low temperatures these constant atomic 
heats are to be employed, whilst in the case of those elements whose 
atomic heats become constant only at very high temperatures, their 
(non-constant) atomic heats at ordinary temperatures are to be em- 
ployed. Thus for a solid organic compound, C,H;O,X, (where X 
represents an element whose atomic heat at low temperatures is 6°4), 
the molecular heat will be 1:8c¢ + 23h + 40 + 6°4a, and, of course, 
the specific heat this number divided by the molecular weight. 

De Heen has lately (Bull. Acad. Roy. de Belg. [3], 5,757) published 
the results of the determination of the specific heats of several solid 
organic compounds, and in the present communication the author 
discusses these results, and compares them with the numbers cal- 
culated according to his formula. The following table gives this 
comparison :— 


Substance. Cale. sp. heat. Sp. heat observed by De Heen. 
Succinic acid 0°308 between 10° and 60° 
Methyl oxalate .... O° 0314 35 
Sodium formate.... 275 0°292 
Calcium formate... 2: 0°242 
Barium formate.... 0°140 

*Potassium acetate... 0°254 0-290 
*Calcium butyrate... 0°322 0382 
*Barinm valerate.... 0°24l1 0°299 

0°307 


0°270 


*Crystallised oxalic 


acid (C,H,0, + 


0°422 


The author has obtained numbers almost identical with De Heen’s 
for succinic acid (0°313 between 17° and 51°) and barium formate 
(0°143 between 18° and 52°). 

It will be seen that in the case of seven of the above compounds 
the calculated numbers agree very closely with those observed, but in 
the remaining four cases, marked *, great discrepancies are apparent. 
In the case of potassium acetate, calcium butyrate, and barium valerate, 
the discrepancies are probably in great part due to the temperatures 
employed not being low enough to obtain the true and approximately 
constant specific heat of the rigid solid. Thus the specific heat of 
the acetate increased even between 10° and 40°, and between that 
point (where softening commenced) and 48°, the increase was very 
considerable. Neither the butyrate nor valerate could be considered 
as really constant, even between the temperatures given, and above 
70° and 92° respectively the specific heat rose rapidly. But besides 
this, the author is of opinion that some source of error must have been 
present in all three cases which caused the figures obtained to be 
uniformly above the true numbers. 

With regard to the fourth case, where the discrepancy is very great, 
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it would appear that, unless some serious source of error has been 
overlooked by De Heen, the usnal rule is entirely inapplicable to 
crystallised oxalic acid. a ae. 


Potassium and Sodium Selenides. By C. Fasre (Compt. rend., 
102, 703—706).—Heat of formation of sodium selenide, dissolved, 
from dissolved sodium hydroxide and dissolved hydrogen selenide, 
+ 7°60 cal.; from dissolved sodium hydroxide and gaseous hydrogen 
selenide, + 16°72 cal. 

Heat of solution of sodium selenides:—Na,Se,16H,O, at 14°, 
— 220 cal.; Na,Se,9H,O, at about 12°, — 10°58 cal.; 2Na,Se,9H,O, 
— 15°72 cal.; Na,Se, anhydrous, + 18°62 cal. 

Heat of formation of potassium selenide, dissolved, from dissolved 
potassium hydroxide and dissolved hydrogen selenide, + 7°52 cal. ; 
from dissolved potassium hydroxide and gaseous hydrogen selenide, 
+ 16°92 cal. 

Heat of solution of potassium selenides :—K,Se,19H,0, at about 14°, 
— 29°30 cal.; K,Se,14H.O, at about 13°, — 20°44 cal; K,Se,9H,0, at 
about 14°, — 19°20 cal.; K,Se, anhydrous, + 8°54 cal. 

If these results are combined with Hautefeuille’s value for the heat 
of formation of hydrogen selenide, + 5°4 cal., the following values 
can be deduced: heat of solution of hydrogen selenide, + 9°26 cal. ; 
heat of formation of sodium selenide, solid, from the solid elements, 
+ 78°90 cal.; heat of formation of solid potassium selenide from the 
solid elements, + 98°34 cal. 

The difference between the heats of formation of the two selenides 
is similar to the difference between the heats of formation of the 
corresponding sulphides, chlorides, bromides, ivdides, and oe 

Thermochemical Analysis of the Reaction between Alum 
and Potassium Hydroxide. By A. V. E. Youna (Amer. Chem. J., 8, 
23—46).— Thomsen gives the heat evolved in the reaction 
Al,(SO,);,K.S0O, + 6KOH = 4K,SO, + Al,(OH), as 30°528 cal.; 
even though the whole of the alumina is precipitated by only 5 mols. 
of potash; in this paper, it is shown that the decomposition is not so 
simple as is indicated by the above equation. The general method of 
heat measurement is that described by Berthelot. A series of expe- 
riments made by adding increasing amounts of potash (from 0°5 to 
10 mols.), and another made by adding increasing amounts of 
sulphuric acid to a mixture of alum with an excess of potash, showed 
that the main result is complicated by the solution in the residual 
alum of the precipitate first thrown down, by the precipitation of basic 
salts, and by the solution of the precipitate by the potash. The 
composition of the precipitates produced was found by analysing 
the filtrates, since washing the precipitates was not admissible; 
the precipitation begins with 13 mol. of potash, is complete with 
48 mols., and the precipitate is redissolved by 81 mols.; the pre- 
cipitate contains sulphuric acid until 7 mols. of potash have been 
added. The results obtained are independent of the method of pro- 
cedure, and depend only on the amounts of materials taken which 
react among each other until equilibrium isattained. It is also shown 
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that rise in temperature or increase of dilution tends to remove acid 
from the precipitate, without, however, increasing the amount of 
alumina precipitated ; time does not affect the equilibrium whilst the 
original precipitate remains in the system. H. B. 


Boiling Point and Pressure. By G. W. A. Kanipaum (Ber., 19, 
943—949).—This paper is an answer to the criticisms of Ramsay and 
Young (this vol., pp. 5 and 410) on the author’s contention that the 
statical and dynamical methods do not give identical results. In it, 
experiments are described on the boiling point of normal butyric acid 
under reduced pressure by means of an apparatus which consists in 
outline of two manometers in connection with one another, one of 
which is blown out at its upper extremity, so as to contain the liquid 
to be examined, the vapour-tension of which is simultaneously 
exerted on the other manometer. There was practically no important 
difference in the readings of the two manometers when the liquid was 
made to boil. But at a pressure of 13 mm. the temperature of ebulli- 
tion was found to be 67°; whilst Landoldt found under the same con- 
ditions a temperature of 40°. 

The author, following Ramsay and Young’s suggestion, found 
that enveloping of the bulb of the thermometer with cotton-wool 
made no appreciable difference in the readings. As a result, he con- 
tinues to maintain that the received definition of the boiling point of 
a liquid is incorrect (comp. Abstr., 1884, 951). Vo Bm Ve 


Relation between the Absolute Boiling Points and Specific 
Volumes of Liquids. By J. A. Grosnans (Ber., 19, 974—978).— 
The author in continuation of his observations on the law of density 
numbers (comp. this vol., pp. 194,411, and 498), points out that if the 


values for TS and of Ue are the same for any liquids, then the 


same volume of these liquids will yield the same volume of vapour 1 


at the boiling point. The instances cited are propyl ether, ethyl 
valerate, and ethyl succinate. But v; = 81:78 “(8h 78 = 
i.e., the volume of 2 grams of hydrogen under standard conditions 
of pressure and — temperature ; if then for T be substituted 
P— and for vs, Qe (comp. p. 195); then 8 ne x Q’ ; in the par- 
Vi Q P 
ticular case in which P = P’ and Q=Q’; then ee or expressed in 
v's 
another form as d; = 7 then r = “, This equality of volume of 
vapour from equal volume of liquid can be predicted from the law of 


density numbers. 
It is further shown that in the case of analogous monosub- 


stituted derivatives of the hydrocarbons, for instance, the mono- 


halogen-derivatives of benzene, the numerical values for Tr and 


v x are the same; hence equal volumes of these liquids will give equal 
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volumes of vapour at the boiling points. Conversely, the values of the 
density numbers of the halogens are directly calculable from the values 
of v;. So also for every halogen-atom introduced into the molecule the 


values for the constants TT and Yaar increase in arithmetical progres- 
V. YY. 


sion. 

Deviations of Oxygen at Low Pressure from Boyle’s Law. 
By C. Bour (Ann. Phys. Chem. [2], 2'7, 459—479).—The experi- 
ments of Regnault, Mendeléeff, and others, have shown that Boyle's 
law is not rigidly exact for air-pressures much below that of one atmo- 
sphere, although on the other hand, Amagat’s results indicate that the 
variations at low pressures are too small and irregular to be of any 
account (Abstr., 1882, 1269). In this paper, a series of experiments 
with oxygen are described under pressures varying from 15 to 
001 mm. at temperatures 11—14°; the possible sources of experi- 
mental errors are discussed in full, and shown to be inadequate to 
explain the observed variations from the law, even when all are in 
the same direction. 

The results of the experiments seem to indicate that under these 
conditions the law is not expressible by the simple formula pv = k, 
but rather by a formula (p + a)v = &,in which a is a constant 
within certain limits of pressure. Thus at pressures above 0°70 mm. 
value for a is 0°109, whilst below 0°7, this value is 0°07. Thus oxygen 
seems to undergo a change of aggregation at that limit. —_ 


Lecture Experiment on Gaseous Diffusion. By A. WINKEL- 
MANN (Ann. Phys. Chem. [2], 2'7, 479—480).—In experiments on 
the vapour-tension of liquids in gases contained over mercury, it has 
frequently been observed that the mercury column attains its final 
level only after a certain interval of time. It is proposed to illustrate 
the phenomenon of diffusion by observing the difference of level of 
mercury after a certain time in two tubes placed side by side, contain- 
ing air and hydrogen respectively, and into which a quantity of ether 
more than sufficient to saturate the volume of contained gas has been 


introduced, the initial level of mercury being the same in both tubes. 
(fe A 


Catalytic Action of Glass. By W. Atexfrer (Ber., 19, 812).— 
A reply to Menschutkin and Konowalow (this vol., p. 299). 


Gravitation and Atomic Weight. By L. Dutx (Ber., 19, 932— 
942).—In this paper,-an attempt is made to refer the atomic weight of 
the elements to the laws of gravitation, that is to say, that the atoms 
attract one another with a force directly proportional to their masses 
and inversely proportional to the square of their distances, it being 
presupposed that the atoms do not consist of different quantities of 
matter of the same kind, but that each chemically different atom 
consists of matter of its peculiar kind, namely, a peculiar aggregation 
of the cosmical ether. If, then, the atoms be represented as circles it 
is shown that certain ratios between the squares of the radii of two or 
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more circles (whose circumferences touch one another, and which are 
inscribed within another circle, representing hydrogen, whose radius is 
taken as unity), correspond with differences of successive members of 
the same family of elements or corresponding members of different 
families. Thus to take the example of the alkali metals, the atomic 
weight of the element lithium would be represented by two such 


circles of radius }, and its atomic weight is equal to 2= — 1 = 7, 
? 


while those of sodium, potassium, rubidium, and cesium are deducible 
1 11 


from a general formula 2-; + — in which the values for r are suc- 
2 


7 
4 6 10 13 


cessively LS Lf 1 and = and for p, y7 >@ and e Thus 


$46 3x3x2 
2 


the ratio of the atomic weights can be represented by geometrical 
figures, a series of which are given in the original paper. According 
to sach a theory, the molecular impacts would be conditioned by the 
rotation of the atoms and molecules, and also such relations as those of 
elasticity and friction could easily be deduced. The author, however, 
allows that in this theory the atoms are represented in terms of one 
dimension, whereas it is probable that they should be more correctly 
represented in terms of three dimensions. V.H. V. 


Filtering Apparatus. By O. N. Wirr (Ber., 19, 918—919).—It 
is proposed to replace the platinum perforated cone by perforated 
plates with sloping edges, made of glass or more conveniently of por- 
celain. For filtration these are covered with two or more layers of 
thick filter-paper, which are caused to adhere firmly to the upper 
surface by the pressure of the suction pump. This apparatus is very 
convenient for the filtration and purification of crystalline substances. 


Ve Me Ve 


Inorganic Chemistry. 


Purification of Bromine. By J.S. Sras (Zeit. anal. Chem., 25, 
213).—The bromine is dissolved in potassium bromide and distilled 
with the addition of zinc oxide. The potassium retains the chlorine 
and the zinc the iodine. M. J. S. 


Action of Red Hot Platinum on Phosphorus Fluorides. By 
H. Motssan (Compt. rend., 102, 763—766).—When platinum is heated 
to redness in contact with phosphorus trifluoride, the gas is completely 
absorbed and the platinum melts more or less completely owing to the 
formation of platinum phosphide and fluoride. If a rapid current of 
the gas is passed through a heated platinum tube containing spongy 
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platinum the issuing gas contains a small quantity of phosphorus 
pentafluoride, formed doubtless by the action of liberated fluorine on 
the excess of trifluoride. Moreover, if the issuing gas is passed into 
a mixture of potassium iodide and starch, a deep blue coloration is 
instantly produced, and if it is passed into a solution of potassium 
iodide, sufficient iodine is liberated to impart a strong coloration to 
chloroform. The gas also attacks mercury, and if collected in a 
carefully dried bulb it slowly attacks the glass with formation of 
silicon fluoride. 

A mixture of phosphorus trifluoride and pentafluoride gives no 
immediate coloration with potassium iodide and starch, although both 
fluorides liberate iodine slowly, and it would seem from the above 
results that a small quantity of fluorine is liberated. Further experi- 
ments are however required to establish this fact, since the blue colora- 
tion is so readily produced by many substances. 

If phosphorous pentafluoride is passed over red-hot platinum a 
similar decomposition takes place, but the action of the issuing gas on 
potassium iodide is still more strongly marked. C. H. B. 


Solubility of Sulphur in Alcohol. By A. G. Broxam (Chem. 
News, 53, 181).—Sulphur is deposited in white prisms from its 
solution in hot alcohol. The crystals, at first transparent, within 36 
hours change into octahedra and become opaque and yellow. It is 
important to note this fact when using vulcanised india-rubber corks 
in the presence of alcohol. D. A. L. 


Decomposition of Hypophosphoric Acid. By A. Jory (Compt. 
rend., 102, 760—763).—When the normal hydrate, P,0,,2H,O, is 
heated at 70° in a water-bath, it melts suddenly and decomposes with 
considerable development of heat into a mixture of phosphorous and 
metaphosphoric acids. If the product is dissolved in water, the meta- 
phosphoric acid is almost immediately converted into orthophosphoric 
acid. 

The decomposition of the hypophosphorie acid is not complete 
unless it is maintained for some minutes at 70°, or better if the tem- 
perature is gradually raised to 100°. If the product is heated to about 
120°, it becomes turbid, bubbles of spontaneously inflammable gas are 
given off, and an orange-yellow precipitate is formed and rapidly 
spreads throughout the whole mass. If the residue is dissolved in 
water and the solution neutralised, it gives a white precipitate with 
silver nitrate, which rapidly becomes brown owing to the presence of 
a small quantity of undecomposed phosphorous acid. ‘lhe orange- 
yellow product has all the properties of solid hydrogen phosphide. 
{t is evident that the decomposition of the mixture of phosphorous and 
metaphospboric acids takes place differently from that of pure phos- 
phorous acid. At the comparatively low temperature at which decom- 
position takes place, the metaphosphoric acid acts as a dehydrating 
agent, and the products are pyrophosphoric acid and liquid hydrogen 
phosphide, the latter immediately splitting up into the gaseous and 
solid hydrogen phosphides. C. H. B. 
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Carbonic Anhydride in the Atmosphere. By E. Wottyy 
(Bied. Centr., 1886, 217—224).—Saussure, Boussingault, and others 
have estimated the amount of carbon dioxide contained in the air at 
from 2 to 6 vols. per 10,000. 

Schléssing thinks that this regularity in the quantity is due to the 
action of the calcium salts contained in the waters of the ocean, car. 
bonates and bicarbonates being alternately formed as the quantity of 
carbon dioxide in the air is larger or smaller. Reiset, who has given 
great attention to the subject, does not find the quantity so high nor 
the fluctuations so great, his estimate being from 2°82 to 3:16 vols. 
per 10,000. 

In the present paper, the author collects and compares the observa. 
tions of many observers, and comes to the conclusion that the quan. 
tity is not nearly so regular as has been asserted, but that on the 
contrary it varies within very wide limits. As the cause of such 
differences, he attaches great importance to the combustion of car. 
bonaceous materials in various industrial processes ; the breathing of 
man and animals he does not consider important, it being a constant 
and regular quantity. The soil, on the contrary, he believes to be an 
abundant source of carbon dioxide owing to the constant and rapid 
decay of organic matter, the soil becomes overcharged and it escapes 
into the air, more freely from fallow and tilled ground than from 
pasture. As absorbents of the excess, the author considers the 
quantity assimilated by plants to be the most important, after which 
he places sea-water, the action of which he regards as very potent. 


J. F. 


Decomposition of Potassium Chlorate by Heat. By E. J. 
MaumeEns (Chem. News, 53, 145—147).—It is remarkable that the equa- 
tion proposed by Teed (Proc., 1885, p. 105) for the decomposition of 
potassium chlorate by heat is approximately the same as that given by 
the author 13 years ago, although obtained in a somewhat different 
manner. D. A. L. 


Crystallised Hydrated Barium Silicate. By A. Cussa and 
G. La Vatte (Zeit. Kryst. Min., 11, 399—400).—On the sides of a 
glass vessel containing baryta-water and closed for 27 years, trans- 
parent, columnar crystals were formed. An analysis gave— 


SiO. BaO. H,0. Total. 
18°56 48°23 33°33 100°12 


The crystals are rhombic; axial ratio, a:b:c = 0°8838 : 1: 0°3772; 
observed forms, coP3, Poo, 2Pco, coPco. B. H. B. 


Behaviour of Plumbiferous Zinc on Remelting. By K. 
Kraut (Zeit. anal. Chem., 25, 169—172).—On allowing plumbiferous 
zinc to remain at rest after fusion, the lead concentrates itself in the 
lower part. Thus, after fusing 2 kilos. of zinc containing 1°656 per 
cent. of lead, the lowest part (45 grams) was found to contain 
5°339 per cent., and the highest part 1°003 per cent. of lead. By five 
subsequent fusions of the same sample, removing on each occasion 
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the lower portions, the percentage in the uppermost layer was reduced 
to 0°561. On this account the analysis of selected sheets is no guide 
to the mean composition of a lot, even from a single crucible charge: 
sampling by granulating is quite useless, unless the whole charge is 
vigorously stirred just before, and the entire sample removed is 
employed for the analysis. M. J. S. 


Action of Nitric Acid on Mercuric Sulphide. By J. L. 
Hows (Amer. Chem. J., 8, 75).—Mercuric sulphide is not changed by 
boiling with pure nitric acid (sp. gr. 1°42) ; the addition of one drop 
of dilute hydrochloric acid, however, causes the conversion of the sul- 
phide into a yellowish-white compound, presumably Hg(NOs)2,2HgS ; 
the further addition of 10 drops of hydrochloric acid causes the com- 
plete solution of the yellowish compound. The same changes are 
brought about by dilute nitric acid containing a little hydrochloric 


acid as impurity. H. B. 


Cerium Tungstates and Chlorotungstates. By P. Drier 
(Compt. rend., 102, 823—825).—When equal parts of normal sodium 
tungstate and anhydrous cerium chloride are heated, with or without 
fusion, in an inert atmosphere, channelled yellow crystals are ob- 
tained, which act strongly on polarised light, and have the composi- 
tion 3(CeO,WO,;) + CeCl.* If the cerium chloride is in excess, yellow 
on red hexagonal tables of the composition, 3(Ce;0,Cl),2WOQ;, are 
formed. Similar crystals were described, but not analysed by 
Radominski. They may also be prepared by passing hydrogen 
chloride over strongly heated cerosoceric oxide and tungstic anhy- 
dride. 

If cerosoceric oxide is added in successive small portions to fused 
sodiuin paratungstate, the latter being kept in excess, the normal 
tungstate, CeO, WO, is obtained in minute, yellow octahedrons, resem- 
bling those of scheelite. Larger and more brilliant octahedra are 
obtained by fusing precipitated cerous tungstate with sodium chloride 
out of contact with the air. A double tungstate, NaO,WO, + CeO, WO,, 
is obtained in octahedra resembling those of sulphur, by dissolving 
precipitated cerium tungstate in normal sodium tungstate. 

Similar experiments with normal sodium molybdate and cerous 
chloride, and the acid molybdate and cerosoceric oxide, yield the 
normal molybdate CeO,MoO; in yeilow crystals, which become green 
or blackish in contact with reducing gases. 

Cerium molybdate and cerium tungstate seem to have the same 
form as scheelite. Cossa has already shown that didymium tungstate 
and didymium molybdate are isomorphous with the corresponding 
calcium and lead salts. 

Cerium chloromolybdate has not yet been obtained. 


C. H. B. 


A Monosymmetrical Sodium-alum. By C. Soret (Zeit. Kryst. 
Min., 11, 434—435).—The crystals were formed at 8° to 12° from a 
concentrated solution of sodium alum which was covered with abso- 


* The formule are given as in the original paper, Ce = 47.—C. H. B. 
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lute alcohol, at the contact of the two liquids. Analysis gave the 
following results :— 


SO. Al,O3. Na,0. H,0. Total. Sp. gr. 
35°59 11°40 7°12 46°75 100°86 1°73 
The crystals were monosymmetrical ; a: b:c = 2°5060: 1: 0°9125, 
B = 70° 59’. B. H. B. 


Atomic Weights of Cobalt and Nickel. By CU. Zimmermany 
(Annalen, 232, 324—347).—The oxide of cobalt used in these deter. 
minations is purified by the following process :—Silica and the metals 
of the copper and arsenic groups are removed in the usual way. 
Freshly precipitated mercuric oxide is brought into the cold solution. 
The iron in the solution is oxidised to ferric salt, and is then com- 
pletely precipitated, together with a small portion of the cobalt by 
the addition of freshly precipitated mercuric oxide. The nickel may 
be precipitated by potassium cyanide and bromine-water from the 
alkaline solution. The potassium cobalticyanide is decomposed by 
evaporation with strong sulphuric acid. The residue is dissolved in 
water, and boiled with sodium chloride and mercuric oxide to preci- 
pitate the cobalt. The cobalt may also be precipitated as mercuric 
cobalticyanide, which on ignition leaves the cobalt in the form of 
oxide. A second method of separating the cobalt and nickel is to 
precipitate the cobalt by a mixture of sodium nitrite and potassium 
chloride. The precipitate is washed with potassium acetate and de- 
composed by sulphuric acid. The cobalt is deposited from the solu- 
tion by electrolysis. The metal is dissolved in hydrochloric acid and 
precipitated as Co;Q, by mercuric oxide. 

Cobalt monowide is formed by igniting the higher oxides in an 
atmosphere of an indifferent gas. Jt is a non-magnetic pale-brown 
powder. It is perfectly stable at the ordinary temperature, but 
oxidises when heated in the air. The oxide is insoiuble in ammonia, 
but dissolves in hydrochloric, nitric, sulphuric, acetic, tartaric, and 
perchloric acids, also in fixed alkalis, ammonium chloride, and ammo- 
nium thiocyanate. 

The monoxide is converted into cobalticobaltous oxide, Co,O,, by 
ignition in the air. The atomic weight of the metal determined by 
this method is 58°74. 

The oxide used in the determination of the atomic weight of nickel 
is purified as follows :—After removing silica and the metals of the 
copper and arsenic groups from the commercial oxide in the usual 
way, the cobalt is precipitated by means of potassium nitrite. The 
filtrate is treated with bromine-water for 24 hours to precipitate the 
manganese. The solution is then evaporated to dryness. The 
residue is dissolved in water, and the iron precipitated from the cold 
solution by mercuric oxide. The nickel is then thrown down by 
boiling the filtrate with sodium chloride and mercuric oxide, and is 
washed and ignited. Another method is to deposit the nickel 
electrolytically, after having removed copper and cobalt from the 
solution. The product is purified by solution in acid and repre- 
cipitation with mercuric oxide. 


he 


INORGANIC CHEMISTRY. 597 


Nickel monoxide has a pale-green colour. Itis not magnetic. It 
is insoluble in acetic acid and in cold perchloric acid, neither is it 
attacked by solutions of ammonium chloride, ammonium thiocyanate, 
nor by sodium hydroxide. Nickel monoxide, prepared by igniting 
the hydroxide in the air, contains trace of the sesquioxide. The 
atomic weight of the metal, as determined by reducing the-monoxide 
in hydrogen, is 58°56. 

The atomic weights of nickel and cobalt are not identical. 


W. C. W. 


Conversion of Chromous Chloride into Chromic Chloride : 
Molecular States of Chromic Oxide. By Recovra (Compt. 
rend., 102, 865—869).—The author has redetermined the heat of 
conversion of chromous chloride into chromic chloride (Abstr., 1886, 
1102), with the following results :— 


Cr,Cl, diss. + Cl, gas = Cr.Ch, green, diss., develops + 102°8 cal. 
Cr.Cl, ” a Cl, gas = Cr.Cl,, grey, ” ” + 121°6 ” 


Chromic oxide exists in three different molecular conditions. The 
first is obtained by precipitating a solution of either variety of chromic 
chloride (this vol., p. 508), or of any violet chromium salt with an 
equivalent quantity of soda. If treated with hydrochloric acid 
immediately after precipitation, it combines with 6 mols. of acid with 
development of + 41°4 cal. 

The second variety is obtained by precipitating the oxychloride 
Cr,Cl,O with 4 mols. sodium hydroxide. Immediately after preci- 
pitation, it combines with 4 mols. of hydrochloric acid only, with 
development of +242 cal. The subsequent addition of a further 
quantity of 2 mols. of acid produces no thermal disturbance. 

The third form is obtained when either of the preceding varieties 
is dissolved in the necessary excess of soda (18 mols. in the first case, 
6 mols. in the second), and reprecipitated by neutralising the excess of 
alkali. It combines with only 4 mols. of hydrochloric acid, with 
development of + 20°0 cal. C. H. B. 


Titration of Acid Tungstates. By H. Scumipt (Amer Chem. J., 
8, 16—22).—The object of the investigation was to ascertain whether 
an acid tungstate might not be used as an agent for standardising an 
alkaline solution ; but as the results varied with the temperature and 
the time, the method is valueless. 

Taking the salt 12W0O,,5Na,0 + 28H,0, and using phenolphthalein 
or aurin as the indicator, it was found that as a mean of all experiments 
1403 per cent. of sodium oxide was required for neutralisation, which 
agrees with the above formula of Gibbs. H. B. 


Paratungstates. By G. v. Knorre (Ber., 19, 819—827).—The 
author has prepared a number of double salts of paratungstic acid in 
the hope of determining whether salts of this acid have the general 
formula 3R,0 : 7WO, or 5R.O : 12W0O;. The salts Na,Am,W-;O,% + 
9H,0 and Na,Am,W,,.0, + 13H,O have already been described by 
Lotz (Annalen, 91, 56) and others. By mixing boiling solutions of 
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sodium paratungstate (1 mol.), and zinc sulphate (2 mols.), the salt 
Na,Zn,W,0 + 15 aq. (slightly soluble in boiling water) was obtained, 
If the mixtare is made below 60°, the salt contains 21H,O. When 
solutions of equal molecular proportions of sodium paratungstate and 
cadmium sulphate are mixed at 80°, a white crystalline salt 
Na,Cd,W,0, + 18H.O separates ont. Lotz has described a salt to 
which he ascribed the formula 3{3(NH,),0,4CdO]7WO, + 7H.,0. 
When solutions of equal molecular proportions of sodium tungstate 
and magnesinm sulphate are mixed at 70°, the salt NasW,04,Mg,W,0,, 
+ 33H,0 is formed. If more than 3 mols. sulphate are added to 
1 of tungstate, the salt Mg,W,O., + 24H,O separates in the form of 
a white crystalline salt. Lotz has described a salt (NH,).Mg,.W;0,,+ 
10H,0, and Marignac one of the formula (NH,),Mg;W,.0, + 24H,0. 
By mixing solutions of equal proportions of sodium tungstate and 
manganese sulphate at 70°, the salt Na;sW,O.,Mn,W,0, + 36H,0 
was obtained as a pale-yellow, crystalline compound. Similarly a 
greenish, crystalline salt, NasW;O4,Cu;W,0, + 32H,O, was obtained, 
but when an excess of cupric sulphate was employed the salt 
Cu,W,0., + 19H,O separated as a pale blue precipitate. 

Reviewing these results, and those hitherto obtained by other 
investigators, the author is unable to decide whether in paratungstates 
the relationship of base to acid is 3 : 7 or 5 : 12, or whether possibly 
modifications exist corresponding with each of these ratios. 

a. Ba Be 

Uranium. Part Il]. By C. Zmmermann (Annalen, 232, 273— 
324).—The black and the olive-coloured oxides of uranium (U,0; and 
U;0,) described by Péligot (Ann. Chim. Phys., [3], 5), have been 
investigated by Wertheim (J. pr. Chem. 29, 211), Ebelmen (Annalen, 
43, 295), Rammelsberg (Ann. Phys. Chem. 59, 1), Drenckmann 
(Zeitschrift gesammt Naturwissens., 17, 113), and Bemelé (Ann. Phys. 
Chem. 124, 125), who obtained contradictory results regarding the 
existence of these two oxides. The author finds that Péligot’s black 
oxide is merely a mixture of U,O, and UO,, of varying composition. 
When uranium dioxide is heated in an atmosphere of oxygen until 
its weight becomes constant, U;O, is formed. The colour of this 
oxide varies from green to black, but it always leaves a green mark 
on unglazed porcelain. The oxide remains unchanged when it is 
ignited and allowed to cool in oxygen, but it loses a small quantity of 
oxygen if it is heated in the air and rapidly cooled in an atmosphere 
of nitrogen. Ignition in an indifferent gas completely converts the 
uranosouranic oxide to uranium dioxide. 

The atomic weight of uranium was determined by converting the 
dioxide into the uranosouranic oxide, U;0,, by ignition in oxygen. 
The dioxide used in the experiments was prepared from the oxalate, 
from the tetroxide, by ignition of uranyl nitrate, and from U;O, prepared 
by precipitation with mercuric oxide. The mean of 10 experiments, 
in each of which from 5°708 to 15°8996 grams of UO, were used, 
gives 239°02 as the atomic weight of uranium. The atomic weight 
was also determined by converting sodium urany] acetate into sodium 
uranate U = 2389. The author finds that the tetroxide UO, + 
2,0, described by Fairley (this Journ., 1877, i, 127) is very hygro- 
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scopic, and that it begins to decompose at 115° The existence of a 


ehnite hydrate containing 4 mols. H,O, UO, + 4H,0, is denied. 
Ww. Cc. W. 


Reaction of Tin with Sulphuric and Nitric Acids. By H. 
Bassett (Chem. News, 53, 172).—A mixture of 1 part of sulphuric 
acid, 2 parts of nitric acid, and 3 parts of water, all by measure, 
dissolves tin in the cold, with the evolution of nearly pure nitrous 
oxide, producing at the same time a clear solution of stannic sulphate. 
If, however, the temperature has been allowed to rise, the solution 
becomes opalescent, and on heating in a water-oven for an hour, it 
becomes nearly solid and opaque. When the solution, containing 
nitric acid, is poured into boiling water, the whole of the tin is pre- 
cipitated as metastannic acid. Attempts have been made to apply 
this reaction to the analysis of tin alloys, but as yet without success. 


D. A. L. 


Combination of Vanadic Anhydride with Oxy-acids. By A. 
Dirre (Compt. rend., 102, 757—759).—Vanadic anhydride dissolves 
in warm concentrated sulphuric acid, and the solution deposits small, 
lemon-yellow crystals of the composition V,0;,3SO, + 3H,0. These 
crystals are very hygroscopic, and dissolve readily in dilute sulphuric 
acid, forming a pale green liquid which is simply asolution of vanadic 
acid. If the solution is heated alone, it deposits vanadic anhydride, 
but if it is mixed with sulphuric acid and concentrated, the double 
compound is deposited in brilliant, transparent, orange-red crystals 
which have the same composition as the lemon-yellow crystals. 

When vanadic anhydride is heated with a concentrated solution of 
phosphoric acid, it is converted into golden-yellow plates of the com- 
position V,0,;,P,0; + 14H,O, very slightly soluble in concentrated 
solutions of phosphoric acid, but readily soluble in dilute solutions. 
When the crystals are gently heated, they lose 10H,O, but retain their 
shape and appearance. If the solution of phosphoric acid is more 
concentrated, or if soluble vanadic anhydride is left in contact with 
a moderately concentrated solution of phosphoric acid, brilliant, 
yellowish-green plates are obtained, which, when dried at 100°, have 
the composition 2V,0;,3P,0; + 9H.0. 

When a warm concentrated solution of arsenic acid is poured into 
a red solution of vanadic acid, a precipitate is produced which 
dissolves in excess of arsenic acid, forming a pale yellow solution 
which becomes deeper in colour, and eventually red as more vanadic 
acid is added. When the liquid cools, it deposits brilliant yellow 
crystals of the composition V,O;,As,0; + 18H,O. If vanadic 
anhydride is mixed with a warm concentrated solution of arsenic 
acid, it is converted into crystalline plates which are only slightly 
soluble in the concentrated liquid, but dissolve readily on adding 
water. The solution has a garnet-red colour, and deposits crystals 
similar to the preceding compound, but containing only 14H,0. 

Vanadic anhydride or acid, when heated with a concentrated 
solution of iodic acid, is rapidly converted into brilliant nacreous 
plates which have the composition V,0;,1,0; + 5H,O, and are very 
slightly soluble in the liquid in which they are formed. The crystals 
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lose 4H,O at 150°, become yellow at a bright red heat, and if more 
strongly heated give off iodine and oxygen, vanadic anhydride being 
left. The mother-liquor from these crystals, if concentrated and 
allowed to stand, yields golden-yellow, nacreous plates of the com. 
position 2V,0;,31,0, + 18H,0. 

If ammonium vanadomolybdate, which will be described snb. 
sequently, is boiled with aqua regia containing an excess of nitric acid, 
a reddish, non-crystalline deposit is obtained, and if this is boiled with 
a large excess of nitric acid, it gradually changes into small, slender, 
transparent, orange-red needles of the composition V,0;,8MO, + 5H,0. 
Vanadomolybdie acid is only slightly soluble in boiling nitric acid, 
and is still less soluble in water. In this respect, it differs from 
phosphomolybdic and arsenomolybdic acids, which are readily soluble 
in water. 

Vanadic acid also combines with tungstic, silicic, oxalic, tartaric, 
and other acids. C. H. B. 


Mineralogical Chemistry. 


Apatite from Turkestan. By P. v. Jereméerr and P. D. Nixo- 
LAIEFF (Zeit. Kryst. Min., 11, 389—392).—The apatite crystals 


described were found in a sandy clay on the banks of the Maidan-tal 
river. The measurements of the crystals lead to the axial ratio 
a:c¢ =1:0°7345151. The analysis gave— 
Insoluble 
residue. Cl. F. P,0;, CaO. MnO. Fe. Total. Sp. gr. 
012 trace 3°64 41°93 5529 O18 trace 10116 3199 


The Turkestan apatite is consequently a pure fluorine-apatite with 
the formula 3Ca;(PO,).,CaF:. B. H. B. 


Minerals from Vesuvius. By E. Scaccur (Zeit. Kryst. Min., Ul, 
404—405).—Euchlorine, a mineral found by A. Scacchi in 1869, forms 
thin crusts on lava. An analysis of the crystals, dissolved in hydro- 
chloric acid, gave— 


SO,. CuO. K,0O. Na,O. Total. 
43°98 41°50 8°04 6°48 100°00 


Formula: (KNa),Cu;S,;0,;. The mineral is rhombic; a:b:c¢= 
0°7616 : 1 : 18755. 

Another pale-blue sublimation product, named “ ericalco,” by A. 
Scacchi, is soluble in water, and contains 51°92 per cent. of chlorine, 
and 48°08 per cent. of copper. 

A third sublimation product, “ melanotallo,” gave on analysis— 


CuCl. CuO. H,0 (at 100°). Total. 
57°37 31°39 11°24 100:00 
B. H. B. 


MINERALOGICAL CHEMISTRY. 601 


Hemafibrite and Hematolite. By E. Berrranp (Jahrb. f. Min., 
1886, 1, Ref., 12—13).—These minerals were discovered at the Nord- 
mark manganese mine, Wermland, Sweden. 

Hematolite crystallises in the monoclinic system. Analysis gave— 


As,0;. MnO. FeO. MgO. CaO. H,0. Total. 
25°70 34°55 13°95 8:10 2°52 16°08 100°90 


Formula: 2(3Mn0,As,0;),8(MnO,H.O) + 6H,0. 
Hemafibrite (comp. Abstr., 1885, 959) is rhombic. Analysis gave 
the following results :— 


As Os. MnO. FeQ. Mz0. CaO. H,0. Total. 
29°94 46°98 4°65 2-00 1°50 14°93 100°00 


Formula: 2(3Mn0O,As,0;),7(MnO,H,0)6H,0. B. H. B. 


Minerals from Oberwiesenthal. By A. Saver (Zeit. Kryst. Min., 
11, 412—414).—In the nepheline-basalt of the Oberwiesenthal eruptive 
mass, Saxony, there eccur augite, hauyne, titaniferous mica, horn- 
blende, peroffskite, leucite, and pseudomorplis of analeime after leucite. 
In the phonolite is found sanidine, augite, hauyne, melanite, and horn- 
blende. In the leucitophyre, pseudomorphs of sanidine and mica 
after leucite are found. B. H. B. 


Analyses of Garnet and Analcime. By P. Nixotaterr (Zeit. 


Kryst. Min., 11, 392).—Garnet.—I, compaet garnet from the Isset 
river; IL, demantoid from Teljanskij Kljutsch :— 


SiO,  Al,O;. Fe,0;. FeO. CaO. MgO. Ignition. Total. Sp. gr. 
I. 38°60 2418 trace — 35°03 097 118 99°96 3°482 
Il. 35°33 2°22 3044 O27 3152 trace — 99°78 3:847 


Analcime (cuboite) from Blagodat; I, crystalline ; II, compact :— 


H,0. SiO,  ALOs. FeO; CaO. MgoO. Na,0. 
I. 8:13 54°42 22:89 0°40 0°87 trace 13°00 
Il. 501 55°28 21°21 0°93 3°70 0°39 8:93 


K,0. Total. Sp. gr. 
I. — 99°71 2°277 
II. 2°73 98°18 2°481 B. H. B. 


Idocrase. By A. Cossa (Zeit. Kryst. Min., 11, 408).—In the 
mountains above Almeze and Condove, idocrase crystals occur planted 
on compact bornite. Analysis gave— 

SiO. Al,O;. Fe,0;. CaO. MgO. H,0. Total. Sp. gr. 
3746 1551 539 35°93 +197 #340 9971 3°39 
B. H. B. 


Artificial Physical Changes in the Felspars of Pantelleria. 
By H. Férsrxer (Jahrb. f. Min., 1886, 1, Ref., 5—7).—The author 
VOL. L. 26 
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has shown that on heating the axial angle of a plagioclase of Cuddia 
Mida approaches that of the sodium orthoclase that chemically and 
crystallographically most closely resembles it. He now shows the 
formation of twin crystals, and change of system at high temperatures 
in the sodium microline and sodium orthoclase from Pantelleria. 
Analogous changes are produced by pressure (comp. Abstr., 1884, 
1104). B. H. B. 


Minerals from the Krakatoa Ashes. By J. W. Retasrs (Zeit. 
Kryst. Min., 11, 415—419).—1. Felspars.—The greater portion of the 
felspars in the Krakatoa ashes fallen at Buitenzorg consisted of 
plagioclase, with a very small quantity of sanidine. By means of 
potassium mercury iodide solution, the felspars were divided into 
21 groups of different specific gravity. The analysis of all the felspars 
gave the following results :— 


Si0,. Al,03. €a0. Na,O. K,0. Total. 
58°29 27°19 8°27 5°82 1:22 100°79 


From his investigations, the author concludes that at a given 
temperature basic felspars separate out from a molten glass of the 
composition of the Krakatoa ashes, and at a lower temperature and 
from an acid magma, acid felspars separate out, and consequently all 
the plagioclases from pure albite to pure anorthite are present. This 
the author regards as a new confirmation of Tschermak’s theory. 

2. Hypersthene—Analysis gave— 


Si0,. TiO, ALO; FeO. MnO. a0. MgO.  Tetal. 
52°3 trace 671 27:7 trace 23 13°6 101°9 


The following forms were observed: P, 2P2, coPco, P2, coP, 
coPco. 


3. Augite—Analysis gave— 


SiO. TiO, Aly FeO. MnO. CaO. MgO. Total. 
48°6 trace 82 140 trace 18°9 11°6 101°3 


The forms observed wers: + P, OP, —P, ooP, —2P, coPco, + 2P, 
cokco. 

4. In addition to the above-named minerals, magnetite occurs in 
small octahedra (with 6°73 per cent. of TiO,), and non-magnetic 
titaniferous iron, and small colourless hexagonal columns of apatite. 
Iron pyrites, magnetic pyrites, and anhydrite are mentioned as foreign 


constituents of the ashes (comp. Abstr., 1884, 974, 975). 
B. H. B. 


Analyses of Minerals from the Basalt of Iceland. By R. 
Bréon (Zeit. Kryst. Min., 11, 414—415).—I. Labradorite from the 
basalt of Stigahlid; II. Labradorite from the basalt dyke between 
Bolungarvick and Huifsdalr; Il]. Labradorite from the basalt of 
Skagastrond ; IV. Anorthite from the basalt of Stigahlid :— 
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Si0,. Al,O;. Fe,O,;. CaO. MgO. K,O. Na,0. Total. 
I. 5349 2602 463 1114 $4118 %4109 3:22 10077 
II. 51°90 2916 222 1117 O61 O43 3°22 98°71 
Ill. 5360 27775 114 1087 O40 O19 433 98°28 
IV. 4680 3350 160 1800 040 030 070 101°30 
B. H. B. 
Topaz and Tourmaline from Tasmania. By A. v. Groppreck 
(Zeit. Kryst. Min., 11, 440—441).—A rock from Mt. Bischoff in 
Tasmania, in appearance resembling a quartz porphyry, proved to be 
a porphyritic topaz rock, the ground-mass of which consisted of 
35 per cent. of topaz and 65 per cent. of quartz. The occurrence of 
tin ore at Mt. Bischoff is confined to peculiar mineral masses of this 
kind. An analysis of a white mass gave the following results :— 


SiO. Al,03. CaO. F. Total. Sp. gr. 
33°24 57°02 0:83 17°64. 10873 = °3°456 
The mineral is consequently compact topaz. The greyish-blue 


mineral associated with this is compact tourmaline, as is shown by the 
following analysis :—— 


Si0.. A103. B;0;. FeO. MnO. CaO. MgO. 
36°86 36°72 10°56 5°66 0°66 0°34 3°92 


K,0. Na,O. H,0. F. Total. Sp. gr. 
lll 3°57 1:16 0°61 101-17 3°042 
B. H. B. 
Crocydolite and Fibrous Quartz from the Cape. By A. 
Renard and ©. Kuement (Zeit. Kryst. Min., 11, 442—443).—An 
analysis of crocydolite from the Orange River gave the following 
results :— 


SiO,. Fe,0; FeO. CaO. MgO. Na,O. K,O. H,0O. Total. 
51:89 1922 1753 040 243 7°71 O15 236 101°69 


At the Cape, two varieties of fibrous quartz also occur: I, the well- 
known brown variety (tiger’s-eye), and II, a darker variety of a 
bluish or greenish colour. The analyses gave— 


SiO,. Fe,0; FeO. Al,0;. CaO. MgO. H,0. Total. 
I. 93°05 494 — 066 044 026 076 £10011 
II. 93:43 241 143 O28 O13 O22 082 98°67 


The microscopic examination shows that this fibrous quartz is not a 
pseudomorph after crocydolite, as has hitherto been supposed, but has 
been formed by infiltration of quartz between the fibres. 

B. H. B. 


The so-called Liparites and Sanidophyres from the 
Siebengebirge. By A. v. Lasautx (Jahrb. f. Min., 1, 1886, Ref., 55).— 
The grey variety of liparite from the Rosenau in the Siebengebirge 
contains neither quartz nor acid glass, but is impregnated with 
chalcedony. A new microscopic investigation shows that the felspars 

282 
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occur only in angular fragments, whilst the ground-mass consists 
of an intimate mixture of chalcedony and opal. The author 
therefore regards the rock as a fresh water quartzite containing 
breccia-like fragments of ordinary trachyte. The second variety of 
liparite from the same locality is a trachyte with mica, some horn- 
blende, titanite, and zircon. The ground-mass contains 18°91 per 
cent. of opal and chalcedony. The rock is not liparite, but a trachyte 
impregnated with chalcedony and opal. B. H. B. 


Organic Chemistry. 


Action of Heat on Liquid Paraffins. By L. M. Norron and C. 
W. Anvrews (Amer. Chem. J., 8, 1—9).—The hydrocarbons examined, 
normal hexane, normal peutane, and isohexane, were obtained from 
petroleum and gasoline, by fractional distillation followed by treat- 
ment with bromine and with nitric acid. The hydrocarbons were 
slowly passed through a heated glass or porcelain tube; the results 
obtained are embodied in the following table :— 


Normal hexane Normal 
om —- ’ Isohexane pentane 
at a red heat. at 700°. atared heat. ata red heat. 

Hlexylene.... very small very small very small 
Amylene .... very small very small traces traces ? 
Butylene ... none small moderate 
Propylene.... large large large large. 
Ethylene .... large none large large. 
Butine ...... small small small small. 
Benzene .... small none none none. 
Gases not ab- 
sorbed _ by plarge moderate large large. 
bromine. . 


H. B. 


Synthesis of Ammonium Cyanide by the Silent Discharge. 
By A. Ficurer (Compt. rend., 102, 694—695).—When a mixture of 
1 vol. methane and 2 vols. nitrogen is passed through a tube subjected 
to the influence of a silent discharge, ammonium cyanide is formed. 

The gas issuing from the apparatus has an aromatic odour, which is 
due to the formation of condensed hydrocarbons, and is still more 
marked when pure methane is treated in the same way. 

Methane is not dissociated by the action of the silent discharge, 
and it follows that the ammonium cyanide is formed by the direct 
combination of methane and nitrogen. C. H. B. 


Alkali Platinocyanides. By T. Witm (Ber., 17, 950—956).— 
Potassium platinochloride, or Gmelin’s salt, can be obtained in various 
ways from ammonium or potassium platinochlorides and from platinous 


605 


ORGANIC CHEMISTRY. 


and platinic chlorides. It appears to exist in several isomeric modifi- 
cations, for frequently, with slight modifications in the method of pre- 
paration, crystals different in appearance, colour, and fluorescence are 
produced. The observations of Martius on the ready co-crystallisa- 
tions of potassium and sodium platinocyanides are confirmed. Thus 
on treating ammonium platinochloride with soda and potassium 
cyanide, colourless, pyramidal crystals separate, which, under slightly 
varied conditions, change to.an orange-yellow tint ; it results from these 
experiments, as also from those of Martius, that the maximum tint is 
produced when the: two: double cyanides are mixed in equimolecular 
proportion ; the greater the proportion of potassium to sodium salt, 
the more transparent are the crystals, and conversely the greater the 
proportion of the sodium salt, the more green and fluorescent, like 
uranium glass, are the crystals obtained. Potassium platinocyanide 
differs from potassium sodium platinocyanide in efflorescing at ordi- 
nary temperatures and losing all its water of crystallisation at 120°, 
becoming of a pale-golden colour, whilst the latter does not effloresce, 
but is rendered anhydrous at 120°, turning a pale yellow colour, 
which changes however to a red-brown tint on exposure to sunlight. 
The analysis of the potassium sodium platinocyanides points to a 


composition K,Pt(CN),,Na,Pt(CN), + 6H,0. Ve aa 


Halogen Additive Products of Potassium Platinocyanide. 
By T. Wit (Ber., 19, 959—971).—Hadow has described (this Journal, 
1860, 106) a chlorine additive product obtained by treating potassium 
platinocyanide with chlorine, and ascribed to it the composition 
5K,Pt(CN), + K,Pt(CN),Cl, + aq. It is here shown thatif potas- 
sium platinocyanide is treated with hydrochloric acid or the halogen 
elements, delicate, copper-red crystals of the composition [K,Pt(CN), 
+ 3H,0),;X separate out in the latter case, but in the former a com- 
pound [K,Pt(CN),,3H,0];HCl. These substances can be purified by 
recrystallisation from a small quantity of water and alcohol. Their 
aqueous solutions are colourless or nearly so; the crystals themselves 
effloresce with decomposition in the air; when heated at 120° they 
become anhydrous, changing from copper-red to. dark blue-green. 
The halogen or hydrochloric acid is readily eliminated from them 
by alkalis or alkaline carbonates; they even liberate iodine from 
potassium iodide. The particular method adopted for their analysis 
is described in detail in the original paper. fe Se A 


Volatility of Oxynitriles. By L. Henry (Compt. rend., 102, 
768—772).—Acetoayucetonitrile, C,HsNOs, is obtained by the action of 
monochloracetonitrile on an alcoholic solution of potassium acetate. 
It is a colourless liquid which boils at 175° under a pressure of 
767 mm., and has an odour resembling that of acetic acid, and a 
sweetish bitter taste; sp. gr. at 13°5° = 1:1003. It dissolves some- 
what easily in water, yields monochloracetic acid with hydrochloric 
acid, and differs very considerably from its isomeride ethyl cyano- 
formate both in chemical and in physical properties. 
Acetoxypropionitrile is obtained by the action of acetic chloride on. 
primary lactonitrile. With hydrochloric acid, it yields primary 


606 ABSTRACTS OF CHEMICAL PAPERS. 


chloropropionic acid, but in other respects it closely resembles its 
isomeride ethyl cyanacetate. Both are colourless, almost odourless 
liquids, insoluble in water, and both boil at about the same tempera- 
ture under ordinary pressure; sp. gr. of ethyl cyanacetate at 13°5° 
= 1:0664; of acetoxypropionitrile at 13°5° + 1:0770. 

A comparison of the boiling points of these compounds and their 
isomerides :— 


B. p. 
Ethyl cyanoformate, CN-COOEt 115° Diff 93° 
Ethyl cyanacetate, CN-CH;COOEt .... 208 - * 


Acetoxyacetonitrile, CN-CH,AcO 175 ; 
205—208° Diff. + 30 


Acetoxypropionitrile, CN-CH,CH,-AcO . 


confirms the author’s previous results. The interposition of CH, in 
the chain CN-CO raises the boiling point more than 90°, whilst a 
similar interposition in the chain CN-CH, raises the boiling point only 
30°. The presence of the chain CN-CO materially reduces the boiling 
point of a compound, but only when the two components are in direct 
union. If.they are separated by CH:, the normal volatility is restored. 
C. H. B. 


Preparation of Mercury Fulminate. By E. Beckmann (Ber., 
19, 993—995).—Mercury fulminate is conveniently prepared by 
the following modification of Liebig’s process: 50 grams of mer- 
cury are dissolved in 600 grams of nitric acid (sp. gr. 1°4); the 
solution is poured into a capacious flask and warmed at 25—30°; and 
550 grams-of- alcohol (98°5 per cent.) at the same temperature is 
wdded. The alcoho] must neither be added too quickly, otherwise 
mercury separates out, nor too slowly, or an explosion occurs. The 
thick white vapours evolved are best led through a wide tube, all 
contact with any flame being carefully avoided; when these have dis- 
appeared a litre of water is poured in, and the separated fulminate 
washed with water. 

The hydroxylamine hydrochloride prepared from the fulminate by 
Carstanjen and Ehrenberg’s process (compare Trans., 1884, 13) is best 
preserved in a bell-jar over quicklime; its decomposition with forma- 
tion of ammonium chloride is thus prevented. V. & ¥. 


Chlorethers. By L. Goperroy (Compt. rend., 102, 869—872).— 
Monochloroviny!l ethyl ether, CHCl : CH-OEt, is obtained by the actior 
of zine-dust or the zinc-copper couple on the compound C,H,,C1,0s, 
prepared by passing chlorine through a mixture of potassium dichro- 
mate and alcohol. It is a colourless, mobile liquid with a sweet but 
penetrating .odour, and is insoluble in water, but dissolves in alcohol 
and ether. It boils at 123° under normal pressure ; sp. gr. at 19° = 
1:0361; vapour-density 3°52. It absorbs bromine energetically with 
formation of the ether CHCIBr-CHBr-OEt, a yellow liquid which 
boils at 170—180° with partial decomposition, and with chlorine it 
yields trichlorethyl ether, CHCl,,-CHCIL-OEt. It also absorbs hydrogen 
chloride with formation of the compound CH,Cl-CHCI-OEt, which 
seems to be identical with Lieben’s dichlorether. When boiled 
with nitric acid, monochlorovinyl ethyl ether yields acetic and mono- 
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chloracetie acids; with phosphorie chloride, it yields trichlorethyl 
ether and eventually chlorethane. It reduces ammoniacal silver 
nitrate with production of a mirror, and when exposed to the air it 
rapidly changes to a vitreous mass of the composition (C,H,C10); 
+ H,0. 

Trichlorethyl ether, CHClyCHClOEt, obtained by the action of 
chlorine on the preceding compound, is a liquid which fumes in the 
air and boils at about 157° with partial decomposition. With sodium 
ethoxide, it yields dichloracetal, and with concentrated aqueous potash 
it yields dichlorovinyl ethyl ether, CCl, : CH-OEt, which boils at 145°, 
has a sweet and penetrating odour, is insoluble in water, but dissolves 
in alcohol and ether, reduces ammonio-silver nitrate with production 
of a mirror, and absorbs bromine energetically. With chlorine, it 
yields tetrachlorethyl ether which boils at 180—185°, has an odour 
recalling that of mint and terebenthene, and seems ‘to be identical 
with the ether obtained by Henry by the action of phosphorie chloride 
on chloral alcoholate. 

Trichlorovinyl ethyl ether, CCl, : CCl-OEt, is obtained by the action 
of concentrated aqueous potash on the preceding compound. It boils 
at about 160° under normal pressure, is insoluble in water, but dis- 
solves in ether and alcohol; sp. gr. at 19° = 13322. When freshly 
prepared, it has an odour resembling that of mint, but in contact with 
air it loses hydrochloric acid and becomes pungent. It absorbs 
bromine and chlorine, and with the latter yields pentachlorethyl 
ether, CCl,CCl,-OEt. 

The vinyl ethyl ethers when freshly prepared are colourless and 
mobile, do not fume in the air, and have a pleasant odour which 
becomes more aromatic as the proportion of chlorine increases. They 
distil without decomposition under atmospherie pressure, but alter 
slowly and become acrid if exposed to the air. With ammonio- 
silver nitrate they give no precipitate of ‘silver ehloride, but gradually 
reduce it, with production of a mirror. The chlorine-derivatives of 
ethyl ether fume in the air and have an irritating odour, which how- 
ever becomes more aromatic as the proportion of chlorine increases ; 
they cannot be distilled without partial decomposition. They give an 
immediate precipitate of silver chleride with ammonie-siiver nitrate, 
and when boiled with it reduee the silver to the metallic state without 
as a rule forming a mirror. C. H. B. 


Ethyl and Methyl Hypochlorite. By T. Sanpmerer (Ber., 19, 
857—861 ; compare Abstr., 1885, 1045) —The following method of 
preparing ‘ethyl hypochlorite was found to be convenient : a glass tube 
40 cm. long and 3 cm. wide, is drawn out at the lower end, and a glass 
tap fused on; the upper end is also drawn out. The tube is 
fitted into a condenser-tube through which a quick stream of water is 
passed when in use; it is then three-quarters filled with a solution of 
1 part of sodium hydroxide in 1 part of alcohol and 9 parts of water, 
and a regular stream of chlorine is passed in through the tap—the 
tube being inclined as much as possible to reduce the pressure. The 
passage of chlorine through the solution must be stopped before it 
ceases to be absorbed. 
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Methyl hypochlorite, MeOCl, is prepared in the apparatus described 
above from a solution of 4 parts of soda in 3 parts of methyl alcohol 
and 36 parts of water. After chlorine has been passed through for 
some time, methyl hypochlorite is evolved as a gas. When ignited, it 
explodes with extreme violence; it is equally explosive in the liquid 
state. It boils at 10—12° at a pressure of 726mm. When dry 
methyl hypochlorite and dry sulphur dioxide (in excess) are passed 
simultaneously into a cooled flask, methyl chlorosulphonate is ob- 
tained; this is a clear liquid which boils without decomposition at 
132—133° under 722 mm. pressure. It has a very powerful odour. 
It has previously been prepared by Behrend (this Journal, 1877, ii, 
289), but not in the pure state. 

Ethyl chlorosulphonate (compare Behrend, Joc. cit., and Claésson, 
Abstr., 1879, 775) was obtained by passing dry sulphur dioxide 
through ethyl hypochlorite, and has all the properties previously 
ascribed to it (loc. cit.). N. M 


Oxidation of Mannitol. By F. W. Darerr (Ber.,19, 911—913). 
[wig and Heeht have recently shown (this vol., p. 525) that mannitol, 
on oxidation with potassium permanganate, yields carbonic, formic, 
oxalic, tartaric, and erythritic acids, the last of which may have been 
mistaken for glucose. On the other hand, the author has proved that 
the first product of oxidation of mannitol by platinum black and 
potassium permanganate is dextrose. The discrepancy of the results 
is to be traced to differences of conditions under which the reaction 
was studied in the two cases. V. H. V. 


Inversion of Cane-sugar in Sparkling Wines. By J. Moritz 
(Bied. Centr., 1886, 276—-277).—It is well known that the flavour of 
sparkling wines becomes finer and more agreeable with age. The 
author thinks that the cane-sugar syrup, which under the name of 
liqueur is added to all such wines at the time of bottling, undergoesa 
process of inversion, invert sugar having a finer and more agreeable 
taste than cane-sugar. 

He found in a two-year bottled wine, prepared as usual, 122 per 
cent. of invert sugar, but no cane-sugar. He enumerates several 
factors which retard or accelerate the inversion. Alcohol retards; the 
presence of a litle yeast greatly facilitates the change, as does an 
elevation of temperature; the presence of a very slight amount of 
tartaric acid renders the process of inversion very rapid. J. F. 


Carbohydrate from the Seed of Lupinus Luteus. By E. 
Sreicer (Ber., 19, 827—830).—Baeyer (Landw. Versuchs-Stat., 9, 
168, and 14, 164) and Eichhorn (Landw. Versuchs-Stat., 9, 275) have 
described briefly a dextrine-like substance, which they found in the 
seed of Lupinus luteus. It is soluble in alcohol, dextrorotatory, and 
converted by mineral acids into a sugar which reduces alkaline copper 
solution. The author has now investigated this subject more fully. 

The husked and ground seeds were extracted with 80 per cent. 
alcohol, the free organic acids precipitated with lead hydroxide, and 
the alcohol then distilled off. The residue was diluted with water, 


ORGANIO CHEMISTRY. 609 


treated with tannin as long as a precipitate was formed, and then, 
without filtration, the excess of tannin removed with lead acetate. 
The filtrate was freed from lead by means of hydrogen sulphide, 
exactly neutralised with soda, and evaporated to a small bulk. The 
addition of absolute or 95 per cent. alcohol then precipitated the car- 
bohydrate as a yellowish substance. After further purification (in 
which phosphotungstic acid proved a very useful precipitant for the 
nitrogenous organic impurities present), this substance was obtained 
as a white, hygroscopic powder, soluble in water. In ether and abso- 
lute alcohol, it is insoluble, but dissolves in boiling aqueous alcohol in 
proportion to the percentage of water present.. The analytical results 
gave the formula C,H, 0;, anda 10 per cent. solution gave [a]p = 
+148°7. Itis not ehanged by diastase, and is oxidised by strong nitric 
acid to mucic acid. With acetic anhydride, it yields a triaceto- 
derivative, C;H;O;Ac;. When heated with dilute sulphuric or hydro- 
chloric acid, it yields galactose and no glucose. This carbohydrate 
very closely resembles galactin (or adopting Scheibler’s nomenclature 
galactan), obtained by Muntz.from the seed of the lucerne (Medicago 
sativa). The author, therefore, proposes to call it B-galactan. It is 
undoubtedly a different substance from A. Mayer’s lactosin (Abstr., 
1884, 980). is EH 


Acetone Phosphorus Compounds. By A. Micnaetis (Per., 
19, 1009—1012; compare Abstr., 1885, 747).—Diacetonephenylphos- 
phinic acid, COMe‘CHPr®-PPhO-OH + H,0, is prepared by mixing 


20 grams of phosphenyl chloride with 30 grams of pure acetone, 
gradually adding 35 grams of phosphoric anhydride to the well- 
cooled mixture, and finally treating the mass with water. It crys- 
tallises in long plates, melts at 86°, and is sparingly soluble in cold 
water and in ether, very readily in alcohol. The silver salt, 
Cy:H,.PO;,Ag, forms a colourless, crystalline mass. 

Diacetonetulylphosphinic acid, CsH,.(C;H,)PO;, prepared in a similar 
manner from paratolyl phosphochloride, crystallises in small, lustrous, 
anhydrous plates, melts at 102—103°, is readily soluble in alcohol and 
ether, and is more soluble in hot water than the phenyl-compound. 
The silver salt crystallises in slender, lustrous needles. 

A. J. G. 

Formaldehyde and its Condensation. By O. Lozw (J. pr. 
Chem. [2], 33, 321—351).—Formaldehyde is conveniently prepared 
in the following way :—A current of dry air is drawn as quickly as 
possible through a half litre flask, half filled with methyl alcohol, 
then through a hard glass tube 30 cm. long, containing a cylinder of 
coarse copper gauze 5 cm, long, and then successively through an 
empty flask (300—400 c.c. capacity), and two flasks half filled with 
water. That part of the tube containing the copper gauze is sur- 
rounded with brass gauze and gently heated, When the alcohol 
vapour reaches the copper, the latter glows more or less, according to 
the rate of the current of air passing over it. The operation requires 
no attention beyond keeping up the supply of alcohol, and may be left 
night and day, A 15—20 per cent. solution of aldehyde was obtained 
in this way, 
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In like manner, ethers, hydrocarbons, and even bases can be con. 
verted into aldehydes. 

‘ormose, CeH,,O«, is obtained by shaking a 3°5 to 4 per cent. solution 
of formaldehyde with an excess of milk of lime; after half an hour, 
the liquid is filtered, and nearly or quite saturated with lime. In 5 to 
6 days, the odour of formaldehyde disappears, and a drop of the liquid 
shows a very great reducing power with Fehling’s solution. The 
whole is then neutralised with oxalic acid, the filtrate evaporated 
to a syrup, mixed with an equal volume of strong alcohol and warmed 
for some hours, when the greater part of the calcium formate sepa. 
rates. The filtrate is evaporated at a moderate temperature to a thick 
syrup, dissolved in alcohol and treated with ether, which precipitates 
the sugar as a tenacious mass. The crude product was purified by 
partial precipitation. When dried at 90°, it forms a gum-like mass, 
and could not be obtained in the crystalline form. It hasan intensely 
sweet taste, like that of cane-sugar syrup, which it generally resem. 
bles in its behaviour, as for instance towards phenylhydrazine. It is 
sparingly soluble in alcohol, insoluble in ether. When heated at 
119—120°, it gives up the elements of water, and yields a compound 
of the formula C,Hy»O;, having an intensely bitter taste. Formose 
gradually loses its reducing power for Fehling’s solution, when 
digested with a 2 per cent. solution of sulphuric acid ; warm strong 
hydrochloric acid decomposes it with formation of humous sub- 
stances. It is more readily decomposed by alkalis than dextrose. It 
reduces an alkaline solution of potassium ferricyanide to ferrocyanide, 
and precipitates metals, such as gold, palladium, &c., from solutions 
of their salts. Like dextrose and lerulose, it gives a red coloration 
when warmed with an alkaline picric acid solution ; it also decolorises 
a solution of sodium sulphindigotate in presence of sodium carbonate. 
Other colour reactions are described. Formose is quickly acted on by 
bromine, yielding oxalic and trihydroxybutyric acids. The action of 
nitric acid and of nascent hydrogen was also tried, but without any 
very definite results. 

Yeast was found to have no action on formose carefully freed from 
formic acid. When a 5 per cent. solution is kept for three weeks 
with 5 c.c. of hay water, 1 per cent. of peptone, precipitated calcium 
carbonate, and 0°l1 per cent. of hydrogen dipotassium phosphate at 
the ordinary temperature, a small quantity of lactic and less succinic 
acid are formed. Mould spores act on formose with separation of a 
substance, which rotated polarised light 5° to the right. 

Compounds of formose with baryta, sodiwm chloride, §c., were pre- 
pared. The phenyldrazine-compound, C,sH2,N,O;, formed by the 
union of phenylhydrazine (2 mols.) and formose (1 mol.) with elimi- 
nation of 3 mols. OH, is described. Formose resembles the glucoses 
and differs essentially from Carius’ phenose (Annalen, 136, 324), 
which is possibly an aromatic compound. 

The substance obtained by Butlerow by the addition of lime-water 
to a boiling solution of “ trihydroxymethylene,” and described by him 
as methylenitan with the provisional formula C;H,,0,, is also formed 
by the action of lime at 70—90° on formose; it is » mixture con- 
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sisting chiefly of the saccharin of formose, CsH, Os, already prepared 
and described by Tollens (Abstr., 1884, 293). 

The condensation of formaldehyde to a sugar nearly related to the 
glucoses affords fresh evidence in support of v. Baeyer’s theory of 
assimilation in plants. Attempts have been made to show that 
formaldehyde is an intermediate product between carbonic anhydride 
and dextrose, but without any definite results (compare Abstr., 1882, 
243). The author, therefore, intends to investigate the external effect of 
formaldehyde on plants, and to ascertain whether starch is produced. 
The paper concludes with further remarks on the relation of form- 


aldehyde to vegetable physiology. N. H. M. 


Oxidation of Fatty Acids. By H. Carerre (Compt. rend., 102, 
692—693).—When stearic and palmitic acids are oxidised by pro- 
longed boiling with a large excess of nitric acid of sp. gr. 1°36, suc- 
cinie acid and normal propylenedicarboxylic acid are obtained in 
considerable quantity. Oleic acid also yields normal propylene- 
dicarboxylic acid when oxidised in the same way (compare this vol., 
. 335). 
. oa propylenedicarboxylic acid is possibly identical with the 
lipic acid of earlier chemists. C. H. B. 


Derivatives of Carbonic Anhydride. By T. Sanpmeyer (Ber., 
19, 862—867).— Ethyl chlorimidocarbonate, NC1:C(OEt), is pre- 
pared by passing chlorine through the mixed solutions of 80 grams of 
caustic soda in 200 grams of alcohol, and 80 grams of 96—98 per 
cent. potassium cyanide in 600 c.c. of water, until the solution just 
ceases to turn red litmus-paper blue. Water is added, and the 
erystals which are then formed are washed with water and crystallised 
from ether. It forms large, colourless prisms, readily soluble in 
alcohol and ether, insoluble in water. It has a peculiar odour and 
melts at 39°. Hydrogen sulphide acts on it in presence of water with 
formation of ethyl carbonate, ammonium chloride, and sulphur. 
Dilute sulphuric acid decomposes it into ethyl carbonate, ammonium 
sulphate, and nitrogen chloride. Boiling aqueous potash solution has 
no action on it. 

Methyl chlorimidocarbamate, NC1:C(OMe)., is prepared like the 
above compound ; it melts at 20°. In its behaviour, it resembles 
the ethyl salt. 

Ethyl imidocarbonate, NH : C(OEt)., is obtained by adding 15 grams 
of ethyl chlorimidocarbonate to a cooled solution of 11 grams of 
arsenic trioxide and 30 grams of potash in 120 grams of water. The 
whole is well shaken, care being taken that the temperature does not 
rise above 30°. The oil is separated and kept in contact with solid 
potash for 24 hours; it is then pure. It has an odour resembling 
that of trimethylamine, and mixes in all proportions with water. It 
does not distil without decomposition. When heated, it decomposes 
violently into ethy] chloride and urethane. Boiling aqueous ammo- 
nia converts it readily into guanidine. When heated with zinc-dust, 
it gives off the odour of carbylamine. Aniline hydrochloride acts on 
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it with formation of a compound, probably NPh: C(OEt),. Hydroxyl. 
amine hydrochloride also reacts with ethyl imidocarbonate, the chief 
product being ethyl oximidocarbonate. 

Methyl imidocarbonate, NH :C(OMe),, is obtained in a manner 
similar to the ethyl salt, except that being soluble in water, it has to 
be extracted with ether. It has a strongly ammoniacal odour. The 
author thinks that the production of ethyl carbonate, carbaminate 
and chloride and ammonium chloride noticed by Wiirtz (Annalen, 
79, 286), when a solution of cyanic chloride in dilute alcohol is kept 
for some days, is due to the decomposition of ethyl imidocarbonate, 
formed by the union of cyanic chloride with 2 mols. of alcohol. 

N. H. M. 

Decomposition of Optically Inactive Compounds. By E£. 
Bicuat (Compt. rend., 102, 766—767).—A reply to Wyrouboff. (See 
this vol., pp. 445 and 446.) 


Crystalline Forms of Potassium and Ammonium Hydrogen 
Tartrates. By A. Scaccurt (Zeit. Kryst. Min. 1, 405—407).— 
Potassium hydrogen dextro- or levo-tartrates: rhombic; a:b:c= 
1 : 0°7168 : 0°7373. Potassium hydrogen racemate : monoclinic; a :b:¢ 
= 1: 0°6156 : 0°6455. Ammonium hydrogen dextro- or levo-tar- 
trates: rhombic; a:b:¢= 1: 0°6946:0°7085. Ammonium hydrogen 
racemate: monoclinic; @:b:c¢ = 1:0°6156: 06267. Wyroubof 
described these racemates as triclinic, giving for the potassium salt 
a:b:e¢ = 0°7053:1:0°7252, and for the ammonium salt a:b:c= 
0°7231:1:0°7543. The author has, however, failed to obtain them in 
any other than monoclinic forms. A. J. G. 


Colour-bases from Furfuraldehyde. By H. Scuirr (Ber., 19, 
847—849; compare Abstr., 1880, 391). — B-Furfuronaphthyline, 
CwH,N : CH-C,H,0, is obtained by the direct union of furfuraldehyde 
and f-naphthylamine; a hydrate is first formed, and this gives up 
water yielding the above compound. It forms colourless, lustrous 
plates which melt at 85°. The hydrochloride crystallises in gold- 
coloured needles. 

Secondary aromatic bases also yield chromogenic furfuraldehyde 
bases ; dimethylanilinefurfural hydrochloride, 2C;H,;MeN,C,H,O,,HC|, 
forms splendid violet crystals melting at 94°. 

Tertiary aromatic bases react with furfuraldehyde only in presence 
of dehydrating agents. 

Compounds were also obtained in which furfuraldehyde is united 
with two different aromatic bases; for instance, with aniline and 
methylaniline, with benzidine and aniline, &c. They form green 
to bronze-colonred compounds with a metallic lustre resembling 
that of magenta. 

Aniline salts of aromatic amido-acids also react with furfuraldehyde 
to form similar compounds. 

Ammonium furfuropicramate, C;H,O.,NH,*C;H.(NO.),0H,NHs, 18 
obtained by the action of furfuraldehyde on amidodinitrophenol in 
alcoholic solution. It forms lustrous, gold-coloured needles which, 
when heated to 185°, decompose without melting. It is decomposed by 
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the weakest acids into its constituents. Acetic anhydride decomposes 
it with formation of acetyldinitramidophenol, NH.°C,H,(NO,).,OAc. 
The latter forms small, nearly colourless prisms which melt at 193°. 


N. H. M. 


Physical Properties of Thiophen. By G. P. Grimatp1 (Gazzetta, 
16, 63—64).—-Schiff has recently found the values for the constants 


a, b, in the general isothermic equation (p + =)(v — b) = RT, of 


Van der Waals (comp. Trans., 1884, 136) to be 0°0365 and 0°00496 
respectively. But the author shows that by substituting these values 
fora and b, making p = 1, and T the absolute temperature of the 
experiment, the values obtained for R are not constant as the theory 
would indicate, but tend to decrease with increase of temperature. 
This result is in accordance with the conception of Clausius, that the 


, a , : 
internal pressure — for constant volume should increase with the 
v 


temperature. Vv. & ¥. 


Thiophendisulphonic Acid. By H. Jarxet (Ber., 19, 1066— 
1067).—The copper salt, C,SH,(SO,;),Cu + 4H,O, crystallises in 
needles; the silver salt, CsSH.(SO;Ag)., crystallises in tufts or 
nodular aggregates of needles, and is moderately soluble in hot water. 


A. J. G. 


Constitution of Benzene. By A. Lapensure (Ber., 19, 971— 
973).—It is here pointed out that the conversion of ethyl succino- 
succinate into the ethy] salt of dibydroxyterephthalic acid, a reaction 
interpreted by Baeyer, is better explained by the author's prism 
formula than by Kekulé’s formula for benzene. V. H. V. 


Xylene-derivatives. By A. Corson and H. Gavurier (Compt. 
rend., 102, 689—692).—When ortho-xylene is heated in sealed tubes 
at 100° with a large excess of phosphorus pentachloride, it is con- 
verted with diffieulty into pentachloro-xylene, CsH;Cl;, a solid compound 
which melts at 53°6°, and is soluble in ether, aleohol, petroleum, 
and chloroferm. When left in contact with dilute potash solution, it 
loses the whole of its chlorine, and is converted into an acid aldehyde. 
Paraxylene yields a mixture of the penta- and hexa-chloro-derivatives. 
The latter ecrystallises in transparent macled crystals which melt at 
111°. Metaxylene also yields a hexachloro-derivative, which boils at 
about 286°, and is converted by the action of dilute alkalis into 
complex acid compounds containing chlorine. It follows that the 
pentachloride attacks the ‘benzene nucleus in metaxylene, and in this 
respect metaxylene differs from its isomerides. 

The tetrachloro-derivatives of the xylenes are easily saponified 
when boiled with water. Tetrachloroparaxylene yields terephthalic 
aldehyde melting at 113°. Tetrachlorortho-xylene yields an oily 
liquid if the crude product of hydrolysis is evaporated even under 
reduced pressure, but if the solution is exactly neutralised phthalic 
aldehyde is obtained as a pale yellow, crystalline solid which melts 
at about 52°. Tetrachlorometaxylene (b. p. 273°, sp. gr. 1°536) 
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yields an oil which gives with ammonia & reaction similar to that 
given by terephthalic aldehyde, that is, the solution becomes green, 
and a brownish-black precipitate is formed. 

When pentachloro-xylene, CHCI,"C,;H,CCI,(1 : 2), is saponified with 
water, it yields orthophenyleneglyoxylic acid, COH-C,H,COOH, 4 
lemon-yellow, crystallisable substance which melts at 97°2°; sp. gr. 
1404. This compound occupies the same position in the benzene 
series that glyoxylic acid does in the paraffin series. _C. H. B. 


Action of Phosphorus Pentachloride on Salts of Organic 
Acids. By A. Micnaen (Ber., 19, 845—847).—Trichlorophenozy. 
ethylene, CCl, : CCl‘OPh, is obtained by slightly warming a mixture 
of equivalent weights of phenyl acetate and phosphorus pentachloride 
in a reflux apparatus until the evolution of hydrogen chloride ceases. 
The product is poured into water and distilled with steam; the oil 
thus obtained is boiled with alkali and again steam distilled. It melts 
at 25°5°. Itis analogous to Geuither’s trichlorethoxyethylene (J. pr. 
Ohem. [2], '7, 105), and can be obtained in a similar manner to that 
compound by the action of potassium phenoxide on perchlorethylene. 
A compound probably identical with that obtained by Geuther (loc. 
cit.) was prepared from ethyl acetate. 

Metaphenyleneoxytrichlorethylene, CsH,(O-CCl : ©Cl,)2, was prepared 
by the action of phosphorus pentachloride on metaphenylene acetate ; 
it forms prisms melting at 53—54°. In like manner, the com- 


pound C.H,.<,>CClCCLH was obtained from the quinol-deriva- 
tive. Compounds were also obtained from orcinol- and pyrogallol- 
derivatives. Phenyl propionate yielded the compound C,H;Cl : CCIOPh, 
boiling at 114—118° (in a vacuum). Phenyl succinate reacts 
analogously. N. H. M. 


Chlorocresols and Toluquimones. By A. Craus and H. 
Scuwerrzer (Ber., 19, 927—932).—Dichlororthocresol, purified from 
traces of the para-compound, crystallises in colourless needles, melting 
at 54°, sparingly soluble in cold, more soluble in hot water. On 
oxidation with chromic mixture, it yields di- and tri-chlorotolu- 
quinone; the presence of the former has been overlooked in previous 
experiments. When reduced, the trichloro-derivative yields the corre- 
sponding quinol, melting at 212°, and distilling in vapour of water, 
whilst the dichloroquinol is not volatile under these conditions, and 
forms minute, colourless needles which melt at 120°. 

If, however, the chromic oxidation process be conducted in 
dilute solution, avoiding excess of sulphuric acid and prolonged 
heating, the product formed is a monochlorotoluquinone, which 
crystallises in golden needles, melting at 90°, and is insoluble in cold 
water, more soluble in hot water, alcohol and chloroform. When 
reduced, it yields a quinol, crystallising in colourless needles, which 
melt at 115° and are volatile in vapour of water. As the dichlor- 
orthocresol yields a monochloroquinone on oxidation, one chlorine 
atom must be in the 1:4 position to the hydroxyl-group; of the 
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three possible formule, the authors consider Cl: Me: OM: Cl = 
1:3: 4: 6 to be the most probable. 

Dichlorometacresol crystallises in colourless needles, melts at 46°, and 
is almost insoluble in cold water, soluble in alcohol and ether. In the 
readiness‘with which it forms a combination with ammonia, it is inter- 
mediate between its two isomerides. When oxidised with chromic 
acid in acetic acid solution, it yields a mixture of di- and tri-chloro- 
tolaquinone, but if the oxidation be effected in aqueous solution the 
former only is produced ; it crystallises in golden leaflets, which melt 
with partial sublimation at 103°; its corresponding quimol crystallises 
in needles, sparingly soluble in cold, more soluble in hot water, 
alcohol, ether, and chloroform. As the dichlorometacresvul yields a 
dichloroquinone on oxidation, neither of the chlorine-atoms can be in 
the para-position to the hydroxyl-group. Ve Te We 


Pseudocumenyl! Alcohol. By E. Hsett and M. Ganpp (Ber., 19, 
867—868).—Pseudocumenyl alcohol, CSH;Me(OH). [= 4:1:3], is 
prepared by boiling pseudocumenyl bromide (m. p. 97°5°, obtained by 
the action of bromine on pseudocumene at 140°; compare this vol., 
p. 452) with a solution of sodium carbonate. It melts at 77°5°, and 
dissolves readily in water and alcohol, sparingly in ether. When 
oxidised with chromic mixture, it is converted mto Jacobsen’s 


8-xylidenic acid (Abstr., 1882, 187). N. H. M. 


Tribenzylamine-derivatives. By A. Marquarpr (Ber., 19, 
1027—1031).—Tribenzylmethylammonium iodide, NMe(C;H,)3I, ob- 
tained by heating tribenzylamine and methyl iodide in sealed tubes on 
the water-bath, crystallises in white needles, melts at 184°, and is 
sparingly soluble in cold water, moderately soluble in alcohol. When 
treated with moist silver oxide, it yields the hydroxide NMe(C,H;),-OH, 
a crystalline mass of strongly alkaline reaction; this when heated is 
resolved into methyl alcohol and tribenzylamine. The platinochloride, 
(C»H.N)2,PtChk, melts at 197°. When tribenzylamine is heated with 
methyl iodide for some time at 150°, benzyl iodide and tetramethyl- 
ammonium iodide are formed. 

Tribenzylethylammonium iodide, NEt(C;H,),I, forms colourless, 
rhombie crystals, melts at 190°, and is moderately soluble in alcohol 
and hot water. The isopropyl compound, NPr*(C,H,)3I, erystallises in 
needles, melts at 170°, and is sparingly soluble in hot water. By the 
action of normal propyl iodide on tribenzylamine, either benzyltri- 
propylammonium iodide or tetrapropylammonium iodide is formed 
according to the temperature. 

A tetrabenzylammonium chloride could not be obtained by the 
action of benzyl chloride on tribenzylamine ; hydrogen chloride was 
evolved, and a resinous product containing dibenzylamine and tri- 
benzylamine hydrochlorides formed. 

By the nitration of tribenzylamine, a trinitrobenzylamine was ob- 
tained ; it forms colourless crystals, melts at 159°, is insoluble in 
water and alcohol, and is probably identical with that described by 
Strakosch (this Journal, 1874, 78). The main product of the reaction, 
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however, is a resinous nitro-compound readily soluble in aleohel ; it 
could not be obtained in a state fit for examination. A. J. & 


Action of Sodium on Tribenzylamine. By C. L. Jackson and 
J. F. Wine (Ber., 19, 900—902).—When sodium is heated with 
twice its weight of tribenzylamine, at 150—160°, it acquires an 
intense purple colour which increases until the temperature of 190~— 
200° is reached. The products of the reaction are benzene, toluene, 
sodium cyanide, lophine, a blue base, and a brown substance formed 
apparently by the reduction of the base. N. H. M. 


Derivatives of Trichloroparamidophenol. By F. Lampsrr (J. 
pr. Chem. [2], 33, 371—393).—In the preparation of trichloropar- 
amidophenol by Schmitt and Andresen’s method (Abstr., 1882, 
611), small quantities of tri- and tetra-chloroquinol are formed. The 
identity of trichloroparamidophenol with the trichloramidophenol 
described by Hirsch (Abstr., 1881, 163), is shown by the faet that 
they both yield the same trichlorophenol (m. p. 53—54°, b. p. 252— 
253°). 

Trichlorophenetoil, C,§H,ClyOEt, is obtained by the action of ethyl 
iodide on the sodium salt of trichlorophenol melting at 54°. It boils 
at 245—246° (uncorr). 

Acetyltrichlorophenol, CsH,Cl,0-OAc, is prepared by boiling tri- 
chlorophenol with acetic chloride for two hours. It is a colourless oil 
boiling at 258—259° (uncorr.). 

Trichloronitrophenol, OH*C,HClsNO,, is formed when trichloro- 
phenol is warmed with strong nitric acid. It crystallises in white 
needles melting at 146°, with evolution of reddish-brown vapour. 
The sodium salt forms gold-coloured needles. Trichloronitrophenol is 
also formed by the action of fuming nitric acid on trichlorophenol, 
but is converted into trichloroquinone by prolonged heating with 
the fuming aeid. It yields trichloroparamidophenol when reduced. 
The constitution of trichloronitrophenol is therefore [OH : Cl; : NO, 
=1:2:3:6:4o0rl:2:3:5: 4]. 

Trichloronitrophenetoil, NOsC,HClsOEt, is prepared in a manner 
similar to trichlorophenetoil, and forms long, white needles melting at 
68—69° ; it resembles nitrophenol in its solubility. 

When 1 : 2: 4: 6-trichlorophenoil, melting at 68°, is heated for 36 
hours at 210—220° with phosphorus pentachloride, it is converted into 
unsymmetrical tetrachlorobenzene ; this reaction supports the con- 
stitution given above (compare Chandelon, Abstr., 1883, 1108). Tri- 
chlorophenol, melting at 54°, reacts with phosphorus pentachloride 
with formation of pentachlorobenzene melting at 85—86°. When the 
reaction is allowed to take place at the ordinary temperature with an 
excess of phosphorus pentachloride, and the product allowed to 
remain for 14 days, phenyl trichlorophosphate is formed. The latter 
melts at 173°, and is soluble in benzene. 

These results point to the following constitutional formule for tri- 
chlorophenol melting at 53—54° : 


(OH: Cl=1:2:3:50rl:2:3: 6). 
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Trichlorodiazophenolsulphonic acid, OH-C,HCl,'N,*SO,H, is obtained 
by adding trichlorodiazophenol (Hirsch, loc. cit.) to a concentrated 
aqueous solution of sodium sulphite. It is a yellow, crystalline sub- 
stance ; when heated above 200°, it decomposes with explosive violence. 
The sodium and bariwm salts were prepared ; the latter forms reddish- 
yellow crystals which explode when heated. 

Trichloriodophenol, C,HCI,1°-OH, is prepared by the action of 
hydriodic acid on trichlorodiazophenol; the reaction is very violent. 
The product has to be boiled repeatedly with sulphurous acid and with 
animal charcoal to decolorise it, and is then recrystallised from very 
dilute alcohol cooled below 0°. It forms white needles melting at 
79—80°, and dissolves readily in alcohol. 

Trichloriodophenetoil, C,HCI;1-OEt, forms yellow needles melting at 
60—61°. It is more sparingly soluble in alcohol than trichloriodo- 

henol. Chlorine converts it, with evolution of iodine-vapour, into 


perchlorophenol melting at 186—187°. N. H. M. 


Imidochlorides and their Reactions. By F. Just (Ber., 19, 
979—988).—In this paper, a series of imidochlorides are described of 
the general formula RCCl : NR, obtained by the action of phosphoric 
chloride on the amines, and also their reactions with various compounds, 
especially sodium ethyl malonate. 

Benzoyl-paratoluidimide chloride, CPhCl : N-C;H,Me [NCCIPh : Me 
= 1:4], prepared by the action of phosphoric chloride on benzoylpara- 
toluidine, forms large, prismatic crystals melting at 52°, and efflorescing 
on prolonged exposure. With paratoluidine, it yields benzenylditolyl- 
amimide, C;H,;N:CPh:-NH-°C,H,. The corresponding ortho- and 
meta-derivatives from benzoylortho- and benzoylmeta-toluidine could 
not be obtained in a state fit for analysis. 

Benzoyl-B-naphthylamimide chloride, CPhCl: N-CyH;, prepared 
from benzoyl-8-naphthylamine and phosphoric chloride, crystallises in 
leaflets which melt at 68°; it is gradually converted into benzoyl-f- 
naphthylamine on exposure to air. The corresponding a-derivative, 
of similar crystalline appearance, melts at 60°. 

These imidochlorides react with sodium ethyl malonate, forming 
two classes of derivatives, namely, those in which the imido-grouping 
replaces the sodium-atom, and, secondly, disubstitution-products 
derived probably by the intermediate formation of a monosubstituted 
sodium-derivative. Thus benzoyl-paratoluidimide chloride yields 
ethyl paratolylbenzylmalonate, CH(COOEt).CPh : NC,;H,Me, a viscid 
oil; the corresponding ortho-derivative forms strongly refractive 
crystals belonging to the mono- or tri-clinic system. 

Similarly benzoy!-B-naphthylamimide chloride yields ethyl B-naph- 
thylbenzenylmalonate, CH(COOEt).°CPh : NC,oH;, a crystalline sub- 
stance melting at 140°5°; the corresponding «-derivative melts at 
145°5°. 

The ethereal salts above described are analogous to the ethereal 
salts of anilbenzenylmalonates in so far that when heated with dilute 
hydrochloric acid in sealed tubes they are decomposed into a primary 
amine, benzophenone, ethyl chloride, and carbonic anhydride. 

Vv. & Y¥. 
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Isonitroso-derivatives. By E. Beckmann (Ber., 19, 988—993),— 
When diphenylacetoxime is heated with phosphoric chloride, it yields 
a monochloro-derivative which crystallises in rhombic tables, melting 
at 41°, and emitting a disagreeable odour. It is slowly decomposed 
by water, forming, not the original diphenylacetoxime, but a compound 
isomeric with it. The explanation of these reactions is to be found 
in an interchange of the chlorine-atom and phenyl-group during the 
replacement of the hydroxyl by chlorine, thus: (i) CPh,: NOH + 
PCl, = CPh,: NCl + PCl,0 + HCl; and (ii) CPh,: NCI = 
CPhCl : NPh, or benzophenonechlorimide, as intermediate product, is 
converted into benzanilidimide chloride. The latter, as shown by 
Wallach, is transformed by water into benzanilide, CPhCl : NPh + 
OH, = Ph-‘CONPh + HCl, the reverse change to which can be 
effected by phosphoric chloride. 

By this series of reactions, therefore, a ketone is converted into the 
amide derived from a primary amine; and by an analogous reaction 
the aldehyde should be converted into an amide, as benzaldehyde into 
benzamide. At present, the author is examining the question as to 
the general nature of these transformations. V. H. V. 


Triphenylarsine. By B. Putuirs (Ber., 19, 1031—1035).—Tri- 
phenylarsine hydroxide is most conveniently prepared by treating 
triphenylarsine bromide with soda. Hydrogen sulphide converts it 
into the sulphide, nascent hydrogen reduces it to triphenylarsine. 

Triphenylarsine hydroxynitrate, OH:AsPh;-NO;, obtained by the 
action of nitric acid on the hydroxide, crystallises in long, lustrous 
needles, and melts at 84°. 

Trinitrotriphenylarsine owide, AsO(C,.H,NO,);, formed by the nitra- 
tion of the hydroxide, is a crystalline, colourless substance; it melts 
at 254°, explodes on further heating, is insoluble in alcohol and ether, 
and readily soluble in glacial acetic acid ; an intensely red, isomeric 
substance soluble in boiling alcohol is formed at the same time. 

Triamidotriphenylarsine, As(C,H,yNH:)s, is formed by the reduction 
of trinitrotriphenylarsine oxide; it is a colourless, crystalline sub- 
stance, melts at 176°, and is insoluble in water, readily soluble in 
alcohol and dilute acids. The hydrochloride, As(CsHy:NH:2,HCl)s, 
forms a pale-red, crystalline mass; the platinochloride was also pre- 
pared. The acetyl-derivative, As(CsHyNHAc);, melts at 230°. A 
bromo-derivative is obtained as a white, pulverulent precipitate on 
adding bromine-water to a solution of the hydrochloride. e 

A. J. G. 

Aromatic Silicon Compounds. By A. Pots (Ber., 19, 1012— 
1024; compare Abstr., 1885, 973).—Tetraphenylsilicon melts at 233°, 
not at 228° as previously stated (loc. cit.); it boils without decom- 
position at a temperature above 530°. It crystallises in the tetragonal 
system; a: c = 1 : 0°043969, and has a sp. gr. 1078 at 20°. By the 
action of bromine, it is converted into bromobenzene and complex 
phenyl-silicon compounds. Of these, the only one isolated had the 
formula CySisH,O, = trisilicobenzoylsilicie acid, OH-Si(O-SiPhO)s ? 
This must owe its formation to the presence of moisture; it forms 
a white powder, is readily soluble in ether and chloroform, very 
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sparingly in alcohol, insoluble in light petroleum and acetic acid, and 
readily soluble with decomposition in alkalis. 

Tetranitrotetraphenylsilicon, Si(C,HyNO,),, is obtained by cautiously 
adding tetraphenylsilicon to a mixture of nitric and sulphuric acids 
immersed in a freezing mixture. It forms a pale-yellow powder, 
melts between 93° and 105°, and explodes at higher temperatures; it 
is readily soluble in benzene, chloroform, and hot acetic acid, nearly 
insoluble in alcohol and light petroleum. It is not improbable that 
it is a mixture of two isomerides. 

Triphenylsilicon chloride, SiPh;Cl, is obtained by heating tetra- 
phenylsilicon (1 mol.) with phosphoric chloride (1 mol.) for 14 hours 
at 180°. It forms small, colourless crystals, fumes on exposure to air, 
melts at 88—90°, can only be distilled unaltered under reduced pres- 
sure, and is readily soluble in light petroleum, ether, benzene, chloro- 
form, and carbon bisulphide. Water converts it into the silicon 
alcohol, and in alcohol it dissolves with formation of the corresponding 
ethyl ether. 

Triphenylsilicol, SiPhsOH, is obtained by boiling the chloride with 
water, best with addition of ammonia; it forms colourless, transparent 
crystals, melts at 139—141°, can be distilled unchanged, and is readily 
soluble in ether, alcohol, chloroform, and benzene. 

Diphenylsilicon dichloride, SiPh,Cl, obtained by heating tetra- 
phenylsilicon (1 mol.) with phosphoric chloride (2 mols.), is a colour- 
less liquid boiling at 230—237° under 90 mm. pressure. 

Tetraparatolylsilicon (loc. cit.) crystallises in the monosymmetric 
system,a : b: c = 1:12616: 1 : 0°94196; B = 71° 9°5'; it has asp. gr. 
= 1:0793 at 20°, and boils above 450°. When treated with nitric 
acid, it is decomposed with formation of silica and paradinitrotoluene. 

Tetrametatolylsilicon, Si(C;H,),4, is obtained by the action of sodium 
on a mixture of silicon chloride and metabromotoluene. It crystal- 
lises in long, pale-yellow prisms, probably of the monosymmetric 
system, melts at 150°8°, boils without decomposition at above 550°, has 
a sp. gr. = 1°1188 at 20°, is readily soluble in benzene and chloroform, 
more sparingly in carbon bisulphide, ether, acetic acid, and light 
petroleum, and is insoluble in alcohol. 

Tetrabenzylsilicon (loc. cit.) crystallises in monosymmetric prisms, 
and has a sp. gr. = 1°0776 at 20°. A. J. G. 


Crystallographical Notices. By C. Sorer (Zeit. Kryst. Min., 11, 
431—434)—Ammonium metaxylene-phthaloylate, 


C,H;,Me,"CO-C,H,: C OONH, : 


asymmetric ; a:b: ¢ = 05173: 1:? «2 = 99°11’, 8 = 94° 53’,y = 

90° 5’. Pseudocumenephthaloylic acid: monosymmetric; a: b:¢ = 

10013 : 1 : 1:1181, 8B = 71° 32’. Methyl diacetotartrate: monosym- 

metric; a:b: ¢ = 1°0521: 1: 1:0065, 8 = 87° 54’. Ethyl diaveto- 

tartrate: monosymmetric; a@:b:¢c = 0°7480:1:0°9541, B = 88° 11’. 
C-C,H;O 

Basic derivative of furfurobutylene, NC | : monosymmetric ; 
CMe, 

a:b:c¢ = 13804:1:1:1273, 8 = 48° 25’. Diphthalyl bromide: 

2¢2 
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monosymmetric ; a: b : c = 0°5781 : 1 : 1°4531, 8 = 82° 29’. Methyl 
tetrachlorophthalate : rhombic; a: b : ¢ = 0°5325 : 1 : 0°4688. Per. 
chlorophthalic anhydride, C,Cl,O: asymmetric; observed faces OP, 
co’'P, coP”’. A. J. G. 


Action of Nitrous and Hyponitric Acids on some Unsatu- 
rated Compounds. By S. Gasrien (Ber. 19, 836—842).—The 
author has already described (Abstr., 1885, 902 and 1229) the 
action of nitrous and hyponitric acids on benzylidenephthalide 
and similar compounds. He has now further extended these investi. 
gations. 

Ethinediphthalide (formerly described as ethinediphthalyl, Abstr., 
1880, 230; and Roser, Abstr., 1885, 165), was suspended in glacial 
acetic acid, which was then saturated with nitrous acid and heated 
whilst the current of gas was still passing. The yellow crystals were 
gradually converted into white needles of dinitroethinediphthalide, 
CO< Osh > C(NO,)-CH(NO,).CH :C< OAKS CO. This substance be- 
comes yellow at 140°, and melts with decomposition at 160°. It is 
only sparingly soluble in the usual solvents. When boiled with glacial 
acetic acid, it gives off nitrous fumes, and is gradually converted into 
nitroethinediphthalide, C,;sHyO(NO,), which crystallises out in yellow 
needles, easily soluble in nitrobenzene, sparingly so in the usual 
solvents, and melts at 240° with decomposition. The same compound 
may be obtained by the addition of an equal volume of alcohol to 
the glacial acetic acid filtrate from the original crystals of the dinitro- 
derivative. 

In the preparation of ethinediphthalide, the mixture of succinic 
acid, phthalic anhydride, and sodium acetate is heated at 210—220°; 
but if the temperature is allowed to rise to 250—260° ethylidene- 
phthalide (phthalethylidene), already described by Roser (this vol., 
p- 243), is obtained. The author finds the melting point to be 63—64°, 
whilst Roser gives 67—69°. This compound, when treated with 
nitrous acid as above, gives a hard, amorphous substance still under 
investigation. If, however, the nitrous is replaced by hyponitric 
acid, dinitroethylidenephthalide, co< 4s, 0(NO,)-CH(NO,)-CH;, 
is formed ; this crystallises in transparent prisms melting at 90°, and 
soluble in boiling alcohol. With alcoholic ammonia, ethylidenephthalide 
yields propiophenoneorthocarboaylamide, EtCO-CsHyCONH,. This 
amide crystallises in needles, easily soluble in alcohol and ether, 
sparingly so in benzene and chloroform. It melts at 159°. 

The author has also studied the action of ammonia on ethylene- 
dibenzoylorthocarboxylic acid, C,H,(CO-C,HyCOOH),, in the hopes of 
obtaining compounds analogous in constitution to benzalphthalimidine, 
but the reaction does not appear to take place in that direction. 
substance of the formula C,,H,,;NO, was obtained, which proved to be 
a bibasic acid. It crystallises in needles, which melt at 230—232°, and 
are soluble in boiling alcohol. With nitrous acid, it yields a compound 
of the formula C;.HiN.0;, which crystallises in small, rhombic plates, 
melts at 210°, dissolves sparingly in boiling alcohol, and gives the 
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nitroso-reaction with phenol and sulphuric acid. These substances are 
still under investigation, but the author suggests 


COOH-0,H-0<° 8 CHS,0-0,H,-COOH 
as the probable constitution of the compound C,,Hi;NO,. 
ie Te TF 

Phthalylaspartic Acid. By A. Prurti (Gazzetta, 16, 1—29).— 
Phthalylaspartic acid, COOH*CH,,CH(COOH):-NC,O, : C,Hy, is pre- 
pared by melting phthalic anhydride with aspartic acid or asparagine 
hydrochloride, the molecules of the two compounds coalescing with 
elimination of the elements of a molecule of water. It crystallises in 
small prisms, which melt at 225°; it is soluble in alcohol, insoluble in 
ether, and soluble in cold concentrated sulphuric acid, but is repre- 
cipitated on dilution. Its ethyl salt is a heavy oil, soluble in alcohol ; 
it is converted by a current of ammonia-gas into ammonium phthal- 
imide, C,H,C,0,N(NH,), a crystalline precipitate, decomposed at 219° 
into its constituents. With aniline, the acid is converted into the 

C,H, ; C0, ; N-CH 
phenylimide, | - C.,0,:NPh, which crystallises in 
CH, 
prismatic needles melting at 263°, moderately soluble in alcohol, 
ether, and benzene. With diphenylamine, the acid yields diphenyl- 
phthalylasparagine, CON Ph.’C,H;(COOH)-NC,0, . C,Hy, of which there 
are three modifications: one crystallising in long silky needles con- 
taining 2H,O and melting at 112°, the second in prisms or rhombic 
tables containing 1H,O and melting at 193°, and the third in highly 
refractive crystals, anhydrous, and melting at 203—202°. With am- 
monia, the first modification yields diphenylasparagine, melting at 
230°, and phthalamide, the second an ammonium salt, not further in- 
vestigated, and the third a similar ammonium salt decomposed on 
prolonged heating at 180° in sealed tubes, yielding a corresponding 
diphenylasparagine, melting at 160° with decomposition. 

In like manner, by heating these modifications with alcoholic am- 
monia two isomeric phthalyldiphenylaminaspartides are obtained, melt- 
ing respectively at 273° and 286° ; when heated with excess of alcoholic 
ammonia in sealed tubes, these are converted into a diphenylamine- 
fumaride, C(NPh,):< “4504S 00, crystallising in glistening needles 
which melt at 275°. 

Phthalylmethylphenylasparagine, from phthalylaspartic acid and 
methylaniline, yields an aspartide, crystallising in needles which melt 
at 260° with decomposition ; from this a methylphenylfumaride was 
obtained, crystallising in tufts of needles which melt at 187°5°; it is 
soluble in ether, and yields a dibromo-derivative, soluble in ether 
and alcohol, and melting at 206° with decomposition. ¥. Ee Ve 


Tartramido- and Malamido-benzoic Acids. By H. Scuirr 
(Annalen, 232, 156—168).—By heating a mixture of tartaric and 
metamidobenzoic acids at 150—160° for some hours, a mixture of 
tartaryl-mono- and di-benzamic acids and their anhydrides is 
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obtained, and can be separated by treatment with water, in which the 
mono-compounds only are soluble. 

Tartaryldibenzamic acid, C,H,(OH).(CO-NH-C,H,COOH),, is sepa. 
rated from its anhydride by solution in boiling alcohol; it is a near! 
colourless, micro-crystalline powder. It dissolves readily in alkalis, 
yielding yellow salts; the copper salt, C,,H,,N,O,(CuOH),., forms 
bluish, crystalline flocks. Both the acid and its anhydride are con- 
verted into tartrate and amidobenzoate when boiled with alkalis. The 
inner anhydride, tartrandibenzamic acid, 


CH-CH(OH):CO-NH-C,H,-COOH 
co’ 


? 


\N-C,H,-COOH 


is obtained as above mentioned, and is also formed by heating the 
acid at 180—200°, or by boiling it with acetic anhydride; it formsa 
greenish-yellow powder, decomposes at 300°, and is insoluble in water 
and alcohol. A copper salt, (C,sH,,N,0;).Cu,, is described. 
Tartrylbenzamic acid, COOH-C,H.(OH).-CO-NH-C,H,-COOH, erys- 
tallises in straw-yellow crusts or nodular aggregates, or when perfectly 
pure in colourless plates of fatty lustre. It decomposes carbonates, 
and forms readily soluble salts with the alkalis and alkaline earths. 
CH-CH(OH)-COOH 
Its inner anhydride, tartranbenzamic acid, COCK | 
N-C,H,COOH 
crystallises in yellow crusts or, when less pure, in plates, which 
fluoresce splendidly. It is readily converted into tartrylbenzamic acid 
when heated with water. Its barium and copper salts are described. 
Tartranilbenzamic acid, COOH*C,HyC;H;NO,-CO-NHPh, formed by 
heating tartranbenzamic acid in alcoholic solution with aniline, crys- 
tallises in colourless, silky needles, melts at 245—246° with decompo- 
sition, and yields an acety!-derivative crystallising in colourless needles 
and melting at 197—200° with incipient decomposition, When 
tartrylbenzamic acid or its anhydro-acid is heated at 200—210°, a 
second anhydride, benzamtartridic acid, Cy,H;NO,, seems to be formed. 
Tartryldibenzamamidic acid, 


CONH,’C,H,-NH-CO:C,H.(OH),"CO-NH-C,H,-COOH, 


is obtained by heating a mixture of tartrylbenzamic acid and amido- 
benzamide at 140°. lt is a white powder, insoluble in water, spar- 
ingly soluble in boiling alcobol, readily soluble in alkalis. The copper 
salt, CigH,;N,0,Cu + H,O, is described. The corresponding imide 
seems to be formed at the same time, and is obtained in larger 
quantity by heating the amido-acid for some hours at 150—160°; it 
crystallises in small plates. 

Malyldibenzamie acid, OH-C,H;(CO-NH-C,H,COOH),, is obtained 
by heating equimolecular proportions of malic and metamidobenzvic 
acids for some time at 140—150°. It forms a lustrous white, mealy 
powder, but little soluble in hot water or alcohol. The copper salt, 


(C,,H,3N,0;),Cus, forms a blue powder insoluble in water. 
A. J. G. 
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Benzenetrisulphonic Acid. By C. L. Jackson and J. F. Wine 
(Ber., 19, 898—9UU ).—Benzenetrisulphonic acid is conveniently pre- 
pared by heating 5 parts of potassium _benzenemetadisulphonate in a 
dish with 6 parts of sulphuric acid. It is not advisable to take more 
than 35 grams of the potassium salt at a time. As soon as the 
effervescence caused by the separation of the water of crystallisation 
ceases, the acid begins to fume. When the fuming diminishes and 
the mass becomes pasty and begins to swell up, the reaction is 
finished. The reddish-brown product is dissolved in water, and con- 
verted first into a barium and then into a potassium salt. 

The formation of benzenetrisulphonic acid, as described, is shown 
to be due to the presence of hydrogen potassium sulphate. The 
formation of toluenetrisulphonic acid by Claésson’s method (Abstr., 
i881, 429), namely, by heating potassium toluenedisulphonate with 
chlorosulphonic acid, is probably also due to the presence of hydrogen 
potassium sulphate. Benzenetrisulyhonic chloride melts at 184°; 
the amide melts at 306°. When the potassium salt is heated with 
potassium cyanide, a nitrile is formed, which yields trimesic acid. 
The sulphonic acid has therefore the constitution [1 : 3: 5]. 

N. H. M. 


Direct Conversion of Aromatic Sulphonic Acids into the 
Corresponding Amido-compounds. By C. L. Jackson and J. F. 
Wine (Ber., 19, 902—903).—When a mixture of the theoretical 
quantities of sodamide, prepared by Beilstein and Geuther’s method 


(Annalen, 108, 88), with potassium benzenesulphonate is carefully 
heated (the heating being stopped before the formation of brown 
drops), and the product distilled with steam, aniline and dipheny]- 
amine are obtained. The formation of the latter compound is 
probably due to the presence of an excess of sodium in the amide. 
The yield of aniline was 10 per cent. of the theoretical amount, and 
could probably be raised with care. 

Potassium benzenedisulphonate reacts with sodamide, and yields 
a product which gives several reactions characteristic of metadi- 
phenylenediamine. 

When tribromaniline dissolved in toluene is treated with sodamide, 
the solution acquires an intense purple colour. N. H. M. 


Naphthalene-derivatives. By E. Letumann and A. Remy (Ber., 
19, 796—807).—The authors find that the nitracetonaphthalide melt- 
ing at 171°, first described by Andreoni and Biedermann (Ber., 6, 
342; see also Abstr., 1884, 751), is not a distinct compound, but a 
mixture of equal proportions of the ortho- and para-nitro-a-aceto- 
naphthalides melting at 199° and 190° respectively. In the nitration 
of a-acetonaphthalide, these two compounds are alone produced, but 
the whole of the ortho-compound (which is only formed in small 
quantities) crystallises with an equal quantity of the para-derivative 
to form the apparently homogeneous substance melting constantly 
at 171°. ‘The separation of the two isomerides was effected by add- 
ing to a hot alcoholic solution exactly enough aqueous potash to 
saponify half the substance taken. After about 24 hours, paranitro- 
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naphthylamine crystallised out, the orthonitronaphthalide, which was 
almost entirely unacted on, separating out on further standing. 
Orthonitro-a-acetonaphthalide, CywHe(NO.)-NHAc [NHAc: NO, = 
1 : 2], thus obtained forms yellow needles sparingly soluble in alcohol, 
more easily in glacial acetic acid, and melting at 199°. When equal 
quantities of the pure ortho- and para-compounds in alcoholic solution 
were allowed to crystallise together, the characteristic needles, melt. 
ing at 171°, were re-formed. That the substance melting at 199° was 
really an ortho-derivative was proved by subjecting it to the action of 
tin and hydrochloric acid, when naphthylene-ethenylamidine (etheny)- 


naphthalenediamine), Cw. <* 40-0, described by Prager 


(Abstr., 1885, 1239), was obtained as a white, non-crystalline sub. 
stance yielding a hydrochloride which crystallises in soluble needles 
(see also Jacobsen, Abstr., 1882, 204). The platinochloride, 


(CiszHioN2)2,H2PtCl, 


forms yellow crystals; the sulphate, Cy,HwN2,H2SO,, melts at 269°; 
the picrate, CyHwN2,C.H.(NO,.);OH, forms golden-yellow needles 
melting at 242°. When saponitied with the calculated quantity of 
potash, the orthonaphthalide yields orthonitro-2-naphthylamine (tiis 
vol., p. 471), and when heated with excess of potash, B-nitronaphthol. 
With acetic anhydride, the amine re-forms the aceto-derivative melt- 
ing at 199°, and not, as previously stated, a compound melting at 194°. 
When boiled with a hydrochloric acid solution of stannous chloride, 
the nitronaphthylamine yields Griess’ orthodiamidonaphthalene 
(Abstr., 1883, 183) ; this melts at 98°5°, not 95° as previously stated. 
It is a very feeble base, and yields a hydrochloride, CoH NH:)2,2HCI, 
which readily gives up hydrochloric acid, and a sulphate, 


(C\HsN )2.,H,SO,, 


crystallising in silvery scales. It is also undoubtedly identical with the 
diamine described by Lawson (Abstr., 1885, 802 and 1238), and with 
that obtained by Koreff (this vol., p. 363). The a-nitro-f-aceto- 
naphthalide obtained by Jacobsen (Abstr., 1882, 204) forms rhombic 
crystals, a: b: ¢ = 0°4317: 1: 0°3971. The base obtained by Ilinski 
by the reduction of orthonaphthyleneoxime-imide (this vol., p. 474) 
dees not appear to be identical with the above base, as its hydrochlo- 
ride contains only 1 mol. HCl, but is probably a di-imidonaphthalene, 
and not a diamine. 

The compound previously described as 6-nitracetonaphthalide, 
melting at 143°, is really paranitro-2-diacetonaphthalide, 


CyH.(N Ac.)"NO, [ NAc, : NO, a 1; be ; 


when pure, it melts at 144°, and can be obtained by heating paranitro- 
naphthylamine with excess of acetic anhydride. When boiled with 
alcoholic ammonia, one acetyl-group is eliminated, and paranitro- 
a-acetonaphthalide is formed. In like manner, the 8-nitracetonaphtha- 
lide (m. p. 115°) described in the same communication proved to be 
orthonitro-a-diacetonaphthalide, CyHs(NAc,)-NO,, and gave up one 
acetyl-group when boiled with ammonia - © o 
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General Method for Determining the Constitution of 
Aromatic Diamines. By E. Letumann (Ber., 19, 808—810).—As 
Lawson’s inability to obtain a thiocyanate additive product with 
a-B-diamidonaphthalene (Ber., 18, 2425) seemed to point to the 
method proposed by the author (Abstr., 1885, 976) being inappli- 
cable to diamines of the naphthalene series, the author has repeated 
Lawson’s experiments. With allyl isothiocyanate, he readily obtained 
naphthylene-diallylthiocarbamide, CyH.(NH*CS:NH-C;Hs).. It crys- 
tallises in small, silky needles, which at 170° begin to decompose into 
diallylthiocarbamide and naphthylenethiocarbamide, CyH¢:(NH,):CS, 
a substance closely resembling the corresponding toluylene compound, 
and only melting at a very high temperature. Corresponding com- 
pounds were obtained with pheny] isothiocyanate. i He 


Sandmeyer’s Reaction. By E. Letimann and A. Remy (Ber., 
19, 810—811).—Applying this reaction (Abstr., 1884, 1311; and 
1885, 149) to the naphthalene series, the authors have succeeded in 
isolating one of the intermediate products which Sandmeyer believed 
to be formed, but, from their extreme instability in the benzene series, 
was unable to isolate. 

When a freshly-prepared solution (cooled with ice) of -diazo- 
naphthalene bromide is poured slowly into a solution of cuprous 
bromide in hydrobromic acid (sp. gr. 1°5), a red precipitate is 
formed of the formula CyH;N,Br,Cu,Br,. If the operation is reversed 
by the cuprous bromide being added to the diazo-solution, a black 
precipitate is formed, which at once undergoes decomposition. On 
keeping, the red substance gradually blackens, 8-bromonaphthalene 
being produced. This reaction takes place readily if the compound 
is boiled with water. 

With cuprous chloride and #-diazonaphthalene chloride, a pale- 
yellow precipitate was obtained, but it was so unstable that no definite 
analyses could be obtained. is, ZT. TF. 


Isomeric Naphthyl Phenyl Ketones. By Rospenpowski (Compt. 
rend., 102, 872—875).—The two isomeric naphthyl-phenyl ketones 
can be readily obtained by the action of aluminium chloride on a 
mixture of benzoic chloride and naphthalene, the s-derivative being 
formed in much larger proportion than when zinc is used as in Merz 
and Grucarevic’s process. a-Nuphthyl phenyl ketone forms colourless, 
transparent, crystalline granules, which have a brilliant lustre, and 
melt at 75°5°. B-Naphthyl phenyl ketone forms long, silky, white 
needles which melt at 82°. Both isomerides yield naphthalene and 
sodium benzoate when heated with soda-lime. The nitro-derivatives 
have not yet been obtained in a pure state. With bromine, «-naphthyl 
phenyl ketone yields a mono-bromo-derivative, crystallising in 
colourless, transparent, square tables, which melt at 100°5°, and distil 
without decomposition. When distilled with excess of soda-lime, this 
bromo-derivative yields benzene and f-naphthol, and is therefore a 
B-derivative. 

Oxidation of the ketones with nitric acid or potassium perman- 
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ganate gives no satisfactory results, but repeated treatment of the 
a-derivative with chromic mixture yields benzoylphthalic acid, 
CPhO-C,H({COOH), [1 : 2:3], which may be purified by recrystal. 
lising the lead salt. It forms white rhombohedral lamelle, which can 
be recrystallised from ether in the form of colourless transparent 
tables melting at 155°. This acid decomposes carbonates with 
effervescence, and dissolves somewhat easily in warm water, but is 
not volatile in water vapour. It is very soluble in alcohol, ether, &c. 
Barium benzoylphthalate is somewhat soluble in water, and the 
silver salt is still more soluble. C. H. B. 


Chlorophyll, and the Reduction of Carbonic Anhydride by 
Plants. By C. Timiriazerr (Compt. rend., 102, 686—68%9).—When a 
dilute alcohol solution of chloropby]lis subjected to the action of nascent 
hydrogen (from zinc and acetic acid), its colour changes to straw-yellow, 
whilst if the solution is strong it becomes reddish-brown by daylight and 
ruby by lamplight. This solution has a definite absorption-spectrun, 
which is characterised by the absence of band No. 1 in the red, and by 
the presence of a broad absorption-band, which occupies the position of 
band No. 2 and the spaces between bands 1 and 2 and bands 2 and 3. 
The solution oxidises readily when exposed to air, and becomes green, 
owing to the regeneration of the chlorophyll. The absorption of 
oxygen takes place very rapidly even in an atmosphere containing 
only a very small proportion of this gas, and is indicated by the almost 
instantaneous appearance of the band No. 1. The author gives to 
this product of reduction the provisional name protochlorophyllin or 
protophyllin. 

If the yellow or red solution is enclosed in a tube containing car- 
bonic anhydride, it rapidly becomes green when exposed to light, but 
if kept in the dark the solution retains its colour and characteristic 
absorption-spectrum for any length of time. If the tubes contain 
hydrogen instead of carbonic anhydride, no change takes place either 
on exposure to light or in the dark. 

These results seem to indicate a reduction of carbonic anhydride 
by means of chlorophyll entirely out of contact with any vegetable 
organism, but further experiments are necessary before this point can 
be considered as definitely decided. C. H. B. 


Constitution of Pyrroline. By G. Ciamician (Gazzetta, 16, 46— 
63).—The author in this paper gives a réswmé of the main results 
obtained by himself and other investigators with a view of eluci- 
dating the constitution of pyrroline, especially as regards— 


1, Its nature as an amine; 
2. The combination of the carbon and nitrogen atoms in a closed 
chain ; 


3. The symmetric or asymmetric arrangement of the carbon and 
hydrogen atoms ; and 
4, The orientation of its derivatives. 


Firstly. Pyrroline is a secondary amine, as Baeyer first supposed 
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(Ber., 3, 517), although the non-formation of salts of the base, as 
also of a nitroso-derivative, present considerable difficulties in deter- 
mining its nature. The formation of an acetyl-derivative by the 
direct action of acetic anhydride on pyrroline, put forward by 
R. Schiff as an argument in favour of its being a secondary amine 
is beside the point, as the compound described by Schiff is not the 
true acetyl-derivative, but a compound in which the acetyl grouping 
is directly combined with one of the carbon-atoms. The direct forma- 
tion of di- and tetra-hydro-derivatives (Abstr., 1885, 1242), both of 
which are secondary amines, indicates that the present compound is of 
a similar constitution. This view is further supported by the re- 
actions of potassium-pyrroline with ethyl chlorocarbonate, carbon 
oxychloride, and cyanogen chloride respectively, the two former of 
which yield tetrolearbamides (Abstr., 1885, 809), and the last, a tetrol- 
cyanamide corresponding with the diphenyleyanamide obtained from 
diphenylamine (Abstr., 1882, 599). 

Secondly. The carbon and nitrogen-atoms form a closed chain. 
This view is supported by the formation of pyrroline from dibromo- 
maleimide, of tetrachloropyrroline from dichloromaleimide, as also by 
the analogy of pyrroline to thiophen and furfuran, and the closely com- 
parable reactions of pyrroline with those of phenol, as for instance with 
carbonic anhydride and carbon tetrachloride. But though the benzene 
compounds only form ketonic derivatives when treated with acid 
chlorides in presence of metallic chlorides, yet pyrroline forms such 
compounds by isomeric transformations of derivatives in which the 
acidic grouping is in combination with the nitrogen, into those in 
which these groupings are in combination with the carbon-atoms. 
Again, dinitropyridine is comparable in its reactions with picric acid. 

Thirdly. As regards the more intimate constitution of pyrroline, 
the investigations made up to the present time are insufficient to show 
whether the hydrogen-atoms are symmetrically or assymmetrically 
situated with respect to the carbon-atoms, that is, it is impossible to 
decide between the alternative formule proposed by Bacyer (i) 
and Schiff (ii). 

CH—CH CH—CH 

|_| || 
(i) CH Ua and (ii) CH CH 
YZ 

NH NH 

Fourthly. A simple closed chain formula of pyrroline would indicate 
the formation of three possible isomeric mono-derivatives, according 
as the substituted grouping displaces a hydrogen-atom (i) in the 
NH grouping, in either of the CH groupings next to (ii), or removed 
from (iii) the NH grouping. Neglecting the first of these, there are 
the two alternatives represented by the letters « and @. 


(8) CH—CH (8) 
(2) CH CH (a) 
4 
NH 
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Of the derivatives known, the pyrrolinecarboxylic acid is un. 
doubtedly an a-compound, as also are pyrryl methyl ketone and 
pyrrylglyoxylic acid obtained from it, whilst the dimethylpyrroline 
* obtained from bone oil is an a-a-derivative. It is possible, however, 
that on further investigation pyrroline may present anomalies similar 


to those indicated by V. Meyer in the case of thiophen. 
¥. &. YV. 


Quinolineorthosulphonic Acid. By A. Craus and P. Kiirryer 
(Ber., 19, 925—926).—Salts of quinolineorthosulphonic acid, as dis. 
tinguished from those of the para-acid, yield the ethereal salts of the 
acid with the halogen-derivatives of ‘the hydrocarbons. Thus, with 
ethyl iodide, the silver salt forms ethyl quinolineorthosulphonate, 
C,H,N-SO,;Et, which crystallises in tufts of colourless needles soluble 
in alcohol and ether, insoluble in water; it is readily reconverted into 
the acid. Another point of difference between the ortho- and the 
para-acids, is that the acid chloride of the former is readily obtained 
by the action of phosphoric chloride; it crystallises in needles which 
melt at 124°, and are slowly decomposed by water, whereas all 
attempts to prepare the acid chloride of the para-acid have hitherto 
been unsuccessful. V. H. V. 


Quinolineparasulphonic Acid. By A. Cravus and P. Srecetitz 
(Ber., 19, 920—924).—The previous statement (Abstr., 1885, 560), 
as to the formation, not of ethereal salts of quinolineparasulphonic acid, 
but of the sulphobetaines, by the direct reaction of the silver salt of 
the acid with the alcoholic bromide, is confirmed. Thus quwinoline- 
parasulphobenz ylbetaine, CsH.N-SO;° C.H,, obtained from benzy] bromide, 
crystallises in the monoclinic system (a: b:¢ = 0°841:1:0°178; B= 
123° 39’) with 2 mols. H,O. It is not converted into the sulphonic acid 
by any of the common saponifying agents. In presence of excess of 
acids, it forms very unstable salts ; with iodine dissolved in potassium 
iodide, it yields a periodide of the composition C,H,N-SO,C,;H,,KL,L, 
crystallising in blue, glistening crystals of metallic appearance ; these 
when heated at 100° give off an atom of iodine, and at 200° melt with 
decomposition. The corresponding ethyl compound forms a periodide, 
C,H,N-SO,;Et,KI,I;, of similar appearance, but of a red tint, soluble in 
water, but with complete decomposition ; with mercuric chloride, it 
gives a compound, C,H,N*SO;Et,HgCl,, crystallising in long, colour- 
less needles which melt at 250°. Similar metallic derivatives have 


also been obtained. V. H. V. 


Quinolinedisulphonic Acids and their Derivatives. By W. 
La Coste and F. Vateur (Ber., 19, 995—998).—These acids are 
obtained by heating quinolinemonosulphonic acid with twice its 
weight of Nordhausen sulphuric acid in sealed tubes at 250° for 
18 hours, the two acids formed being separated by the difference in 
solubility in hot water of their barium salts, that of the a-acid being 
readily soluble. 

a-Quinolinedisulphonic acid, C.NH;(SO;H),. + 3H,0, erystallises in 
clear yellow needles, very readily soluble in water, insoluble in 
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absolute alcohol. The barium salt crystallises with 3 mols. H,O in 
colourless needles. 

a-Hydroxyquinolinesulphonic acid, OH-C,.NH,-SO,H + H,0, prepared 
by fusing the a-disulphonic acid with soda at 160° and decomposing * 
the product with sulphuric acid, forms yellow flocks, sparingly soluble 
in cold water. 

a-Dihydroxyquinoline, C.NH;(OH),, is prepared by fusing the di- 
sulphonic acid with five times the amount of soda at 260°. It 
crystallises in short, white needles, which soon oxidise and turn 
yellow on exposure to air, is readily soluble in ether, more sparingly 
in benzene, and forms stable salts with acids. 

B-Quinolinedisulphonic acid, C,NH;(SO;H),. + 14H,0, crystallises 
in white needles. The barium salt, with 2 mols. H,O, forms a white 
amorphous powder. S-Hydroxyquinolinesulphonic acid, 


OH-C,NH,SO,H _ H.0, 


crystallises in yellow plates. $-Dihydroxyquinoline is mentioned, but 
not described. A. J. G. 


2': 4'-Dimethylquinoline and the Synthesis of Cincho- 
lepidine and 4’-Phenylquinaldine. By C. Bryer (J. pr. Chem. 
[2], 33, 393—425).—2’ : 4’-dimethylquinoline, C.NH;Me., described 
by Engler and Riehm (Abstr., 1885, 1246), is best prepared by satu- 
rating a cooled mixture of 120 grams of paraldehyde and 200 grams 
of acetone with dry hydrogen chloride; after two days a solution of 


200 grams of aniline in 400 grams of strong hydrochloric acid is 
added. The whole is warmed for some hours on a water-bath, it is 
then distilled with steam to remove any condensation products of 
acetone, and the base, after being extracted in the usual way, is purified 
by conversion into the chromate. It is a colourless refractive oil, 
boiling at 264—265° (uncorr.), sp. gr. at 15° = 10611. The platino- 
chloride, (CuNHy)2,H,PtCls, forms lustrous, reddish-yellow needles 
(with water of crystallisation) melting at 229°; the picrate crystallises 
in yellow needles, sparingly soluble in alcohol; it melts at 190°. The 
dichromate forms splendid, long, yellowish-red needles, melting at 
172°; the zincochloride and disulphate are also described. The 
methiodide and ethiodide form yellow needles melting at 225—226° 
and at 214° respectively. Both compounds, when treated with dilute 
caustic soda and exposed to air, yield dyes—probably cyanine com- 


pounds. The “phthalone,” CH.<Co>CuNH, is obtained by heating 


the base with phthalic anhydride for several hours at 200°. The 
product is ground up, dissolved in strong sulphuric acid at 100°, and 
the solution poured into water; the dirty yellow flakes thus precipi- 
tated are crystallised successively from glacial acetic acid, benzene 
and alcohol. It forms yellowish-red needles melting at 237—238°, 
rather readily soluble in acetone and chloroform. It has the pro- 
perties of a valuable dye. 

The sulphonic acid of the base, C,,.NHy°SO,H, is prepared by 
adding it slowly to three times its weight of faming sulphuric acid 
and then heating for some hours at 100—130°. It crystallises in 
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white, rhombic plates or flat needles, which do not melt at 300°. 
The bariwm salt forms slender needles. Other salts were prepared; 
they are mostly readily soluble. 

Dimethylhydroayquinoline, Cy,NH"OH, is obtained by gradually 
adding the sulphonic acid just described to six times the quantity of 
fused caustic soda. Jt is readily soluble in alcohol and ether, 
sparingly in water; it melts at 44°. The platinochloride (with 2 mols. 
H,O) was prepared. . 

When a solution of the base in dilute sulphuric acid is boiled with 
chromic acid, a lepidinecarborylic acid, C,NH;‘COOH, is obtained. 
The latter forms globular aggregates of microscopic needles, which 
melt at 240° and decompose at a slightly higher temperature with 
evolution of gas; it is soluble in hot water. It has strong acid and 
also basic properties, being readily soluble in dilute mineral acids. 
When carefully heated, it sublimes partly, the greater part, however, 
being carbonised. The silver salt forms a crystalline powder, very 
sparingly soluble in water, readily in ammonia and in dilute nitric 
acid. When the acid is distilled with lime, it is converted into 
2'-methylquinoline (quinaldine), boiling at 235—238°. The acid 
must therefore have the constitution [2’: 4’], a 2’: 3’-acid having 
been already prepared by Friedlinder and Géhring (Abstr., 1883, 
1148). From this, the constitution of the base C,,NHy, as given above 
is derived. 

Lepidinecarboxylic acid is identical with Béttinger’s aniluvitonic 
acid (Abstr., 1884, 320), and with an acid obtained by Pfitzinger 
from isatic acid and acetone. 

Cincholepidine, C,NH,Me [Me = 4’], was prepared by saturating 
30 grams of methylal and 30 grams of acetone with hydrogen chloride, 
adding 36 grams of aniline dissolved in 70 grams of concentrated hydro- 
chloric acid, and warming the whole on a water-bath for some hours. It 
was then diluted, made alkaline, and distilled with steam. It boils at 
253—255° (uncorr.), (compare Weidel, Abstr., 1882, 530). The yield 
of pure base is not good. 

4'-Phenylquinaldine (Geigy and Kénigs, Abstr., 1885, 1236) was 
obtained in a similar manner from paraldebyde, acetophenone, and 
aniline. 

These reactions are explairied by assuming that the aldehyde and 
ketone first condense with formation of an unsaturated ketone (ethyl- 
idene acetone, CHMe : CH:COMe, methyleneacetone, CH : CH:COMe, 
&c.), and that this combines with the aniline with elimination of 


hydrogen and water. N. H. M. 
Phenylisoquinoline. By S. Gasrret (Ber., 19, 830—836).—This 


is a continuation of the author’s previous work on this subject (this 
vol., p. 266). By treating isobenzalphthalimidine in acetic solution with 
nitrous acid, nitruisobenzalphthalimidine, CH.<6\on}——_N>’ is 
obtained ; it forms small, yellow crystals, sparingly soluble in boiling 
alcohol, easily in boiling acetic acid, ether, &c. It begins to coagu- 
late at 225°, and melts with partial decomposition at 245°. It 
dissolves in boiling soda solution with an orange coloration, and the 
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solution deposits the sodium-derivative in yellow needles. This deri- 
yative is so very soluble in water and alcohol that it was not obtained 
in a perfectly pure state, but when treated in alcoholic solution with 
methyl iodide, it yielded the methyl ether, Co One) oe 
This forms flat, yellow crystals melting at 167—169°, moderately 
soluble in alcohol, easily in benzene, acetic acid, &c. When reduced 
with hydriodic acid and phosphorus, nitroisobenzal phthalimidine does 
not lose the nitro-group, as its isomeride, nitrobenzalphthalimidine, 


does, but yields amidoisobenzalphthalimidine, Co < on) ew 
This crystallises in yellow needles which melt at 190°, and are easily 
soluble in acetic acid and boiling alcohol, sparingly in ether and 
chloroform. When treated with ‘phosphoric oxychloride, the nitro- 
— , — — C(NO;) : CPh 
imidine yields phenylchloronitroisoquinoline, CeHy< ~* “CCl: N-—>” 
crystallising in yellow needles or prisms melting at 155—156°. It 
has an odour resembling that of musk, and is sparingly soluble in 
alcohol, easily in chloroform, ether, &e. When boiled with hydr- 
iodic acid, this substance yields a base, phenylamidoisoquinoline, 
on ae a 
which dissolve easily in the ordinary solvents and melt at a little 
above 100°. The hydrochloride, platinochloride, and hydriodide are 
described. 

Phenylchloroisoquinoline, [Ph: Cl = 3:1], melting at 77—78°, 
and previously described (loc. cit.), when treated with sodium 
ethylate yields phenylethoxyisoquinoline, CH G(Oint) : N>- It isa 
feeble base, easily soluble in the me 4 solvents, and crystallises in 
colourless needles melting at 45—46°. The hydrochloride forms 
needles which are decomposed by water, the platinochloride a reddish, 
granular precipitate. 

The above formule are based on the assumption that isobenzyl- 
phthalimidine has the formula 


>; this crystallises in yellow scales or needles, 


H : CPh Ch! CPh 
CHe< GOH): N>» and not CH<T Si >, 


but the author considers this can aad hardly be looked on as fully 
established. L. fT. Tf. 


Flavaniline. By O. Fiscner (Ber., 9, 1036—1039; compare 
Abstr., 1882, 1066; 1883, 600; 1885, 400).— Flavoquinoline, 
C,NH;Me-C,NH,, is prepared by mixing flavaniline, nitrobenzene, 
and glycerol with concentrated sulphuric acid, heating until action 
commences, and, after the first violent reaction has ceased, again 
heating to gentle boiling for three hours. It forms colourless, 
seemingly rhombic crystals, melts at 138°, and has powerfully basic 
properties; its salts with mineral acids show a blue fluorescence 
when dissolved. As regards its constitution, the one quinoline 
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nucleus has a methyl-group in the 4’ position, and is united at 2 
to the 3 position of the other quinoline-group. The methiodide, 
C,>HN.Mel, crystailises in slender, yellowish needles. 

When orthamidacetophenone is treated with acetone and aqueous 
soda, it yields dimethylquinoline (b. p. 260—262°). With aldehyde or 
paraldehyde, it gives a very small amount of a methylquinoline, 
The synthesis of flavoline can be effected by dissolving acetophenone 
and orthamidoacetophenone in dilute alcohol, adding a small quantity 
of 10 per cent. aqueous soda, and heating on the water-bath with 
frequent agitation for several hours. The author’s earlier assumption 
that flavoline is 2-phenyl-y-lepidine is thus fully confirmed. 

Flavaniline seems to be 2-paramidophenyl-y-lepidine, inasmuch as 
it is abundantly formed by heating orthamidoacetophenone and 
paramidacetophenone with zinc chloride. The small yield of flavani- 
line obtained on heating orthamidacetophenone with zinc chloride, 
which led the author to regard it as an ortho-compound, is most 
likely due to intramolecular change. 

Flavaniline is but little affected by treatment with hydrochloric 
acid and tin or zinc, but is reduced when treated with sodium and 
alcohol, being converted into a colourless base whose hydrochloride 
crystallises in colourless cubes. A. J. G. 


Cinchonidine in Commercial Quinine Sulphate. By A. J. 
Cowntey (Pharm. J. Trans. [3], 16, 797). With regard to the state- 
ment made by De Vrij (Abstr., 1885, 302) that commercial quinine 
sulphate contains above 5 per cent. of cinchonidine sulphate, the 
author points out that such is the case only in inferior kinds of 
quinine sulphate; for out of 28 samples of quinine sulphate examined 
by a very delicate method, some were found to contain none, only two 
5 per cent. or over, whilst the average was 2°04 per cent. of cinchoni- 
dine sulphate. Hence, as De Vrij worked with brands of the highest 
repute, it is inferred that the method employed is in fault. 

D. A. L. 

Reaction of Atropine with Mercurous Salts. By A. W. 
Gerrard (Pharm. J. Trans. [3], 16, 762.) When mercurous chloride, 
nitrate, or acetate are warmed with atropine in the presence of 
water, the metallic salt is decomposed, with formation of mercurous 
oxide and a salt of atropine. No compound of atropine with the 
mercurous salt is formed, as is the case with mercuric salts (compare 
this vol., 285, 397). The reaction is aided by the addition of alcohol 
to dissolve the atropine, and it goes better with soluble than with 
insoluble mercurous salts. By suitable manipulation, the reaction 
with mercurous nitrate can be obtained with less than 0°001 gram of 
atropine, and is, therefore, a delicate test for the alkaloid. 

D. A. L 

Cocaine and Atropine. By Fiucxicer (Pharm. J. Trans., [3], 
16, 800).—With regard to the instability of cocaine, its alkalinity 
and its decomposition by water, the author confirms some of his own 
results (this vol. p. 397), and some of those of other observers 
(next Abstr. ; this vol., pp. 84, 388, 480, &.). He has, moreover, 
observed that atropine is decomposed by prolonged heating with 
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water in a closed tube at below 100°. By adding a solution of potas- 
sinm permanganate to a solution of cocaine hydrochloride, both of 
suitable strength, a characteristic precipitate of cocaine permanganate 


is obtained (Giesel, Pharm. Zeit., Berlin, 1886, 132). D. A. L. 


Cocaine Benzoate. By B. H. Paut (Pharm. J. Trans. [3], 16, 
817—818).—A light crystalline powder purporting to be cocaine 
benzoate, on examination, proved to be benzoylecgonine. The author 
has, however, succeeded in obtaining acicular crystals of cocaine 
benzoate. A description is given of the preparation of benzoyl- 
ecgonine by heating cocaine and water in aclosed tube. The resulting 
liquid is only very faintly acid, when pure cocaine is used, but with 
impure cocaine it is decidedly acid, and on evaporation it deposits crys- 
tals of benzylecgonine. Air-dried benzylecgonine retains water and 
melts below 100°, but when it is dried over sulphuric acid, the crystals 
become opaque and melt above 100° (compare Abstr., 1885, 1249). 
The author now finds that when this substance is heated with strong 
hydrochloric acid it does yield benzoic acid (compare this vol., 
pp. 84, 480; and Abstr., 1885, 997, 1250). D. A. L. 


Hydrastine. By A. B. Lyons (Pharm. J. Trans. [3], 16, 880— 
881; compare Abstr., 1885, 607, 675).—Pure sulphuric acid dis- 
solves pure hydrastine, producing a solution with only a slight tinge 
of yellow. On heating, it changes to deep bluish-purple; this obser- 
vation differs from those of previous investigators (loc. cit). In the 
presence of nitric acid, the change is different ; with a trace only, the 
solution is yellow; when the quantity is 1 in 1000, the solution is 
orange-red, whilst with larger proportions it is orange or pale red. 
Pure nitric acid produces a solution of a permanent orange colour: 
on the addition of water a precipitate forms, and an intense blue 
fluorescence is developed. With concentrated sulphuric acid and 
manganic oxide, hydrastine gives rise to an orange colour, changing 
successively to cherry-red, carmine, yellowish-red, and ultimately pale- 
orange-yellow. Under similar conditions, berberine gives violet, 
chocolate-brown, and orange-red, and strychnine gives indigo, violet, 
and red. Similar colour reactions are given if the manganic oxide 
is replaced by either barium iodate, potassium dichromate, or potas- - 
sium permanganate. Potassium dichromate produces a precipitate 
in solutions of hydrastine (Joc. cit., 607), and when this precipitate 
is touched with concentrated sulphuric acid, it immediately assumes a 
transient bright-red colour; this reaction distinguishes hydrastine 
from strychnine and gelseminine. ‘The most striking reaction is the 
production of an intense blue fluorescence when hydrastine is digested 
with dilute sulphuric acid and manganic oxide, or when a solution of 
hydrastine is treated with a small quantity of dilute sulphuric acid 
and a few drops of dilute permanganate; excess of permanganate 
destroys the alkaloid completely and the fluorescence also disappears. 
Alkalis neither develop nor increase the fluorescence. The fluorescent 
substance is soluble in water and alcohol, very insoluble in ether or 
chloroform. Solutions of hydrastine hydrochloride are more or less 
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fluorescent if the salt has been dried or exposed for some time toa 
moderate heat. D. A. L, 


Ptomaines and Leucomaines. By A. Gautier (J. pal 1 
13, 354—360, and 401—409; compare Abstr., 1885, 676).—The 
author gives a réswmé of the work done on these alkaloids. From the 
muscle of large animals, he has succeeded in obtaining five new alka- 
loids (leucomaines), perfectly definite in composition and crystalline 
form, which, when administered to animals, act more or less power. 
fully on the nerve centres, inducing sleep, and in some cases causing 
vomiting and purging, in a manner similar to the alkaloids of snake 
poison, but less powerfully than the ptomaines. These bases are formed 
during life and occur in the urine, saliva, venom, and various glan- 
dular secretions; but the author has more particularly studied their 
occurrence in muscle. 

Xanthocreatinine, C;sH,.N,O, is the most abundant of the bases 
obtained from muscle. It consists of light sulphur-yellow spangles, 
with a slightly bitter taste. The crystals are very soluble in water 
and soluble in hot alcohol. They slowly blue reddened litmus-paper 
and redden the blue paper. The hydrochloride is obtainable. The 
platinochloride is very soluble, and crystallises in long sheaves. The 
aurochloride is difficult to obtain in the crystalline form. The sub- 
stance closely resembles creatinine. This resemblance, together with 
its yellow colour, is indicated in its name. 

Crusocreatinine, CsH,.N,O, is decidedly alkaline to test-paper, and 
gives a soluble non-deliquescent hydrochloride, and a soluble platino- 
chloride. The slightly soluble aurochloride occurs in crystalline 
grains. This base neither precipitates zinc from its acetate nor mer- 
cury from its nitrate, but it precipitates alumina from alum solutions. 
It strongly resembles creatinine. 

Amphicreatinine, C,H,N;Q,, occurs in small quantity only. It isa 
feeble base, forming a non-deliquescent crystalline hydrochloride. 
Its platinochloride is soluble in water, insoluble in alcohol, and forms 
lozenge-shaped plates. Its aurochloride forms very soluble, micro- 
scopic, hexahedral, and tetrahedral crystals. 

Pseudozxanthine, C§H;N;0.—The alcoholic mother-liquors from the 
preceding compounds are freed from alcohol, the residue is taken up 
with water, and treated with copper acetate in slight excess. On 
heating, a precipitate is obtained from which the copper is separated 
by means of hydrogen sulphide. On filtering the boiling solution, a 
light sulphur-yellow powder is obtained. This substance readily 
forms a very soluble hydrochloride. It is similar to xanthine, except 
that it is slightly more soluble, and there is a little difference im 
the crystalline form. The author has also obtained two other bases 
of the composition Cy, H»N»~O; and C,,H»N,,0; respectively, whose 
reactions show their close relation to creatinine. During the writing 
of this paper, Brieger has described a very poisonous leucomaine, 
of the composition C;H,;NO,, obtained from poisonous mussel, which 
he calls mytilotoxine. d. % 


ORGANIC CHEMISTRY. 635 


Gelatin. By E. Bucuyer and T. Curtius(Ber., 19, 850—857).— 
Gelatin, swollen with a small quantity of water, was treated with 
absolute alcohol and heated on a water-bath for 20 hours, during 
which time hydrogen chloride was passed into it. The alcohol was 
then distiiled off and the residue kept for some weeks over soda-lime 
to remove the excess of acid, after which it was treated in small 
quantities with sodium nitrite. The crude product was distilled with 
steam, and afterwards in a vacuum. In this way a pure diazo-com- 
pound, C;H,N.Os, was obtained. It forms a lemon-yellow oil, having 
a peculiar odour, and boils almost without decomposition at 141— 
142° under 717 mm. pressure. It has the characteristic properties of 
fatty diazo-compounds. When boiled with strong potash solution, it 
slowly decomposes with separation of ethyl alcohol and carbonic 
anhydride. Zinc-dust and acetic acid reduce it readily with forma- 
tion of a hydrazine, and this, when further reduced, yields ammonia _ 
and a base. When an ethereal solution of the diazo-compound is 
treated with iodine, it is converted into diazovinylamine, C1,:CH:NH,. 
This crystallises from water in small, slightly yellow prisms, very 
sparingly soluble in ether, more readily in hot alcohol and water. 
Sulphuric acid dissolves it unchanged. When heated, it becomes 
yellow at 170°, and melts with decomposition at 192°. 

The formation of alcohol by the action of alkali on the diazo- 
compound, makes it probable that the latter is the ethyl salt of a 
diazo-fatty acid, having the constitution CHN,.-CH(OH)-COOEt. 

When the product obtained by the action of alcoholic hydrochloric 
acid on gelatin is treated with alkali, a basic substance is formed, 
having an intense, repulsive odour. It is very unstable, and gives off 
carbonic anhydride very readily. 

Albumin, when treated with alcoholic hydrochloric acid, gave results 
similar to those obtained with gelatin. This is fresh proof of the 
analogy between the two substances in their chemical properties. Low 
has suggested that albumin is a condensation-compound of aspartic 
aldehyde, and more recently Schiitzenberger, by treating albumin with 
baryta, obtained a compound which he described as leucein (Compt. 
rend., 101, 1267). The simplest formula for this compound, namely, 
C,H,NO,, is also the formula of aspartic aldehyde. N. H. M. 


Composition of Albumin. By P. W. Larnam (Brit. Med. J., 
1886, 629—636).—A discussion of the constitution of this compound 
and of the possible manner in which it may be built up from more 
simple groups of elements. 


Edible Bird’s-nest. By J. R. Green (J. Physiol., 6, 40—45).— 
The substance of which the edible bird’s-nest is composed, named by 
Krukenberg neossine (see this vol., p. 481), resembles mucin very 
closely, the chief differences being :—(1.) The nest is insoluble in 
5 per cent. HCl and in dilute alkalis, whilst mucin is soluble in both. 
(2.) Mucin in solution is precipitated by acetic acid, while the nest 
solution only becomes opalescent. (3.) The nest substance is slowly 
digested by pepsin, whilst mucin is indigestible. (4.) Mucin, in solu- 
tion in soda, yields to ether a substance coloured green by ferric 
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chloride ; the nest material does not. This substance is thus an 
animal product, and it is hardly open to doubt that it is the result of 
the activity of the glands described by Bernstein (Journ. Ornithologie, 
1859, 111), as being remarkably developed in the nest-bnilding 
season, and as atrophying immediately afterwards. W. D. H. 


A New Ingredient of the Liver. By E. Drecusen (J. pr. 
Chem. [2], 425—432).—Fresh liver was washed with water, finely 
divided, and mixed with 2—3 volumes of absolute alcohol. The next 
day, the liquid was poured off, and the substance treated with fresh 
alcohol until completely extracted. The alcohol was then evaporated 
at 40—50°. The residue so obtained, when subjected to a treat- 
ment (described in detail) with solvents, yielded a new compound, 
jecorin, CrsHisNsSP;Na;04; this is a light substance of an earthy 
appearance, and can easily be rubbed to a fine powder; when dry, 
it is very electric. It has a great attraction for water. Absolute 
ether dissolves it sparingly, but wet ether dissolves it, forming 
a slightly opalescent solution. When an aqueous solution of jecorin 
is evaporated over sulphuric acid, an amorphous, gum-like residue 
is obtained, which no longer dissolves in wet ether. It is pre. 
cinitated from its aqueous solution by addition of concentrated 
solutions of salts. When a solution of the substance is boiied in 
presence of a silver salt and ammonia, it acquires a splendid port wine 
colour; this is perhaps due to the reduction of the silver salt. Jecorin 
also reduces Fehling’s solution and an alkaline solution of potassium 
ferricyanide when boiled with them. When boiled with caustic soda, 
and the product treated with acid, hydrogen sulphide is evolved, and 
the solution is found to contain sulphuric (?) and phosphoric acids. 
Boiling hydrochloric acid decomposes it with formation of stearic 
acid, 

Further experiments will have to be made to show whether jecorin 
is a single substance. N. H. M. 


Precipitation of Peptones. By S. H. C. Martin (Proc. Physiol. 
Soc., 1886, 5—6).—In addition to Hofmeister’s ferric acetate 
method of precipitating all proteids except peptones from a solution, 
another method is to saturate the liquid with sodium magnesium 
sulphate; this salt completely precipitates albumins, globulins, 
albuminates, and albumoses; but all peptones remain in solution. 
Heynsius stated (Pfliiger’s Archiv, 34, 330) that saturation with 
normal ammonium sulphate precipitates all proteids including 
peptones ; whereas Kiihne (Verhandl. Naturhist.-Med. Vereins, Heidel- 
berg, 3) says that peptones are left in solution, and that the 
peptones used by Heynsius were in reality albumoses. On this state- 
ment of Kiihne’s, Wenz and Pollitzer have based their experiments. 
The present research was directed to settle this disputed point, and it 
was found that ammonium sulphate does precipitate pure peptones, 
the greater part of them readily, the small remaining quantity by 
shaking the liquid with excess of the salt for a short time to ensure 
perfect saturation. Gelatin peptones are likewise completely pre- 
cipitated by saturation with this salt. W. Dz. Hz 
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Conversion of Hemoglobin into Methemoglobin. By G. 
Hayem (Compt. rend., 102, 698—700).—The following substances 
have the power of converting hemoglobin into methemoglobin :— 
Nitrites (amyl and sodium), chlorates (potassium and sodium), ferri- 
cyanides (potassium and sodium), potassium permanganate, pyro- 
gallol, kairine, thalline, quinol, catechol, osmic acid, iodine, bromine, 
terebenthene, and ether. 

Amy] nitrite and kairine differ from the other substances in that they 
convert the hemoglobin into methemoglobin without any other altera- 
tions of the corpuscles or the serum. Most of the other substances 
destroy the corpuscles more or less completely. The ferricyanides, 
however, act only on dissolved hemoglobin; they exert no action on 
pure blood, and therefore can be administered in considerable doses 
without producing any methemoglobin. C. H. B. 


Hemoglobin and Methemoglobin Crystals of Rodents. 
W. D. Hattrsurton (Proc. Physiol. Soc., 1886, 2—4).—The three 
animals in which hemoglobin is stated to crystallise in six-sided 
plates are the mouse, hamster, and squirrel. Hamster’s blood has not 
been examined in this research; the crystalline form of mouse’s 
hemoglobin was found to be rhombic needles not hexagons. 
Squirrel’s hemoglobin crystallises in six-sided plates. They remain 
dark when placed between crossed Nicols; this is in faveur of 
their being true hexagons, instead of being rhombic plates with 
“ hexagonal habit,” or twins composed of adjacent parallelograms or 
triangles. The diagnostic shape of the interference figures.seen in 
convergent polarised light could not be used as a confirmatory test as 
to which division of crystals they belonged ; because on account of the 
small size and extreme tenuity of the crystals, neither rings nor cross 
were seen. The difference in crystalline form is due to some property 
inherent in the hemoglobin itself, and not to any external agency iu 
the blood, since it crystallises in its special form from the serum, the 
plasma, and from a fluid consisting of serum plus the dissolved stromata 
of the corpuscles from the blood of other animals. The hexagonal con- 
stitution of squirrel’s hemoglobin can be broken down by repeate | 
recrystallisation, the crystals finally obtained being a mixture of 
rhombic needles and tetrahedra. The reverse experiment of mixing 
the hemoglobin from the rat and guinea-pig (which crystallise in 
rhombic needles and tetrahedra respectively) and then allowing 
crystallisation to take place, yielded no needles or tetrahedra, but 
rhombic crystals simulating hexagons. The most probable theory of 
these differences in crystalline form is that they are dependent on the 
varying amount of water of crystallisation present (Hoppe-Seyler), 
in fact that different hydrates of oxyhemoglobin exist. A simple 
method of preparing methemoglobin crystals for microscopic exami- 
nation is as follows: shake a few c.c. of defibrinated blood with 
a few drops of amyl nitrite for aboat a minute; a drop of the 
mahogany-coloured liquid so formed when placed on a slide yields in 
a few seconds an abundant crop of crystals. In the guinea-pig these 
are tetrahedra; in the rat and squirrel they have the same form, 
namely, a mixture of hexagons and rhombic prisms, the former 
greatly predominating. W. D. H. 
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Hematin and Bile Pigments. By C. A. MacMonn (J. Physiol., 
6, 22—39).—An easy method of procuring hematin is as follows :— 
Blood clot is extracted with rectified spirit containing pure sulphuric 
acid (1 in 17), the solution filtered, diluted with an equal amount of 
water, and agitated with chloroform. The chloroform, which assumes 
a reddish-brown colour, is separated, filtered, and washed with water 
to remove the acid. The chloroform is evaporated, when the hematin 
remains as a dark-brown pigment which dries up to a bluish-black 
powder. If the chloroform solution is allowed to remain for a few 
hours, crystals of hematin, resembling in shape and colour those of 
hemin, separate out. 

The bile of carnivorous animals is free from absorption-bands; 
with the bile of the sheep and ox, however, a three- or four-banded 
spectrum is sometimes obtained; biliverdin is a bandless pigment, 
and these bands are due to the presence of another pigment called 
cholo-hematin. It may be thus separated: an ethereal extract of 
bile is evaporated and the residue taken up with chloroform, which 
is washed in a separating funnel with water. On evaporating 
the chloroform, a dark-green pigment with musky smell is left. It 
is regarded as a hematin-derivative; its spectrum suggests a mixture 
of alkaline hematin and hemochromogen, and it is probably an 
intermediate stage in the formation of biliverdin. In bile obtained 
from four cases of biliary fistula in man, the chromogen of a 
colouring matter very similar to febrile urobilin and stercobilin was 
found, also a small quantity of biliverdin, and the chromogen of 
biliverdin, but no bilirubin. Spectroscopic examination of urobilin 
and stercobilin in various solvents shows, however, that the two 
pigments are not identical. ww. ED B&B. 


Hematoporphyrin. By C. A. MacMunn (Proc. Physiol. Soc., 
1886, 1—2).—Hematoporphyrin occurs in the peculiar streak on the 
dorsal surface of the earth-worm. It gives without any treatment the 
four-banded spectrum of neutral hematoporphyrin, and from it acid 
and alkaline hematoporphyrin can be obtained. W. Dz. H. 


Physiological Chemistry. 


Diastatic Action of Saliva. By R. H. Cuirrenpen and H. E. 
SmirH (Chem. News., 53, 109—111, 122—124, 137—138, 147—148, 
161—163, 173—175).—For the purpose of testing the diastatic action 
of saliva quantitatively,a 1 or 2 per cent. solution of starch was 
exposed to the action of the saliva at 40°C. for half an hour, and the 
reducing substances formed were in all cases calculated as dextrose 
by Allihn’s (Zeit. anal., Chem. 22, 248) method. The action of a 
ferment is not proportional to its amount until its solution is much 
diluted; when the dilution of the saliva is as 1:50 or 100, the 
diastatic action can be taken asa measure of the amount of ferment 
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present. The normal alkalinity of 15 samples of saliva reckoned in 
terms of sodium carbonate was 0°097 per cent. When this is neutra- 
lised with 0°2 per cent. hydrochloric acid, its diastatic action is much 
increased, especially when the dilution is 1:50 or 100: but the 
difference is still pronounced when the dilution reaches 1 : 2000. 
There appears, however, to be no proportional relation between 
natural variations of alkalinity and diastatic action, although the 
addition of sodium carbonate to neutral saliva retards and finally 
stops the action of ptyalin in proportion to the amount added; 
this occurring especially readily in more dilute solutions. This 
is not due to simple dilution, but to the thereby diminished per- 
centage of proteid matter, which in the less diluted saliva possibly 
combines with the carbonate; and such proteid compounds have no 
effect on the ferment. Neutral peptone, on the contrary, has a dis- 
tinctly stimulating effect on the activity of neutral saliva; and when 
proportionate amounts of peptone and sodium carbonate are added, 
the destructive action of the latter is prevented, an alkaline proteid 
substance being probably formed. ‘The influence of free acid and of 
acid proteid on the activity of ptyalin is important, in view of the 
rapid passage of the salivary secretions into the stomach. That gastric 
juice does destroy ptyalin has been shown by Langley (J. Physiol., 3) ; 
the present research was directed to determining quantitatively the 
particulars of such action; the tropeolin test being used for the 
detection of free acid. As a mean of eight determinations, 20 c.c. of 
neutralised saliva were found to contain proteids capable of combining 
with 7°74 c.c. of 0°1 per cent. hydrochloric acid, a result showing on 
comparison with similar experiments with peptones, either that the 
combining power for acid of saliva proteid and peptone is different, 
or that much acid is used up in reacting with the alkaline phosphates 
present in saliva. When the proteid matter present is saturated with 
acid, the saliva has greater diastatic power than when it is simply 
neutralised. Small percentages of acid peptone act similarly, but 
beyond a certain point (when the amount of combined acid is over 
0-006 per cent.), acid proteids retard and finally destroy the action of 
the ferment. A minute trace of free acid in dilute saliva still further 


increases diastatic activity, but 0°003 per cent. of free hydrochloric acid 
stops it. W. Dz. H. 


Formation of Hydrochloric Acid in the Stomach. By E. 
Frericus (Bied. Centr., 1886, 285).—The author found that in 10 to 
15 minutes after the introduction of distilled water into the stomachs 
of men and dogs, traces of hydrochloric acid were found; in 35 to 
45 minutes the maximum is reached. This does not agree with the 
observation of van der Velden that the acid is not perceptible until 
1; to 2 hours after a meal. J. F. 


The Blood of Decapod Crustacea. By W. D. Hatuisurron 
(J. Physiol., 6, 300—335).—The crab, lobster, fresh-water crayfish, 
and sea-water crayfish, were the animals employed. 

In addition to hemocyanin, a colouring matter first described by 
Fredericq, associated with a proteid, and containing copper, the blood 
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plasma contains a red pigment, soluble in alcohol, which gives all the 
tests of a lipochrome, and is identical with the red pigment, tetron- 
erythrin, which occurs in the liver and shell of these animals. It 
gives a faint absorption-band in the region of the F line. Amon 
other extractives, a small amount of urea is present. The salts 
resemble those of the water in which these animals live, and are more 
abundant in sea-water than in fresh-water animals. The blood is 
always faintly alkaline ; it clots immediately it is drawn, but coagula- 
tion can be prevented by very large quantities of neutral salts, or by 
cold. The clot is not the so-called plasmodium of coherent cells, as 
described by Geddes and others, but is due to the formation of a 
substance almost indistinguishable from vertebrate fibrin, in which 
the cells areentangled. Its formation is shown to be due to a ferment 
action upon a proteid fibrinogenous substance, which is in life dis- 
solved in the blood plasma. The ferment is derived from the ameeboid 
corpuscles of the blood, and is identical with the fibrin ferment of 
shed vertebrate blood. After the separation of the clot, the only 
proteid in the serum is hemocyanin, which takes the place of the 
hemoglobin of vertebrate blood. It is blue when oxidised, but shows 
no absorption-band ; colourless when reduced. It is a globulin, being 
precipitated by a heat of 65°, by saturation with neutral salts, or by 
dialysis. W. Dz. H. 


Cellulose in Protozoa. By W. D. Hatuipurton (Quart. J. Mic. 
Sci., 1885, 445—447).—Ophrydium versatile is a ciliated protozoa, which 
grows in colonies exuding a common coalescent mucilaginous investing 
matrix or zoocytium. This material, when purified by washing in 
cold and hot water, dilute hydrochloric acid, dilute caustic potash, 
alcohol, and ether, was found to consist of cellulose. It differs from 
vegetable cellulose in being less easily converted into sugar, in which 
it resembles tunicin. Tunicin gives, however, a pale blue, this sub- 
stance a brown colour with iodine. This shows that cellulose is not 
limited among animals to the family of tunicates; its coexistence 
with chlorophyll, another vegetable product in the same animal, is 
also noteworthy. W. D. H. 


Therapeutic Action of Urethane. By A. Marrer and ComBEMALE 
(Compt. rend., 102, 827—829).—In cases of mental derangement in 
which the brain has undergone organic alteration, urethane has no 
hypnotic effect, but in cases of functional mental derangement of 
various kinds the hypnotic action of the urethane is well marked, 
provided that the insomnia is not connected with too intense mental 
agitation. In all cases in which this action of urethane was observed, 
nutrition had been disturbed, and the badly nourished nervous cellules 
were enfeebled. It would seem, therefore, that the urethane has a 
direct action on the nervous tissue. 

The hypnotic action of urethane is not so great as that of chloral, 
opium, &c., but it can be employed in cases where these drugs are not 
available. It is given in doses of 2—5 grams, and if the maximum 
dose is given at first and does not produce the desired result, it is 
useless to continue the administration. After a few doses, the efficacy 
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of the urethane diminishes considerably, and it is necessary to discon- 
tinue its administration for a few days in order to obtain the maximum 


effect. C. H. B. 


Physiological Action of Zine Sulphate. By — Leperir (J. 
Pharm. [5], 13, 360—362).—By mistake, instead of Glauber’s salt 
zinc sulphate was administered as medicine to many inmates of a 
prison, the only difference at first observed being the addition of emeto- 
cathartic effects in addition to simple purgation. A dose of 60 grams 
resulted in the death of a patient. Zinc was found in the stomach 
and its contents, the liver, the spleen, and the substance and contents 
of the intestines. J. Be 


Elimination of Carbonic Oxide after Partial Poisoning. By 
N. Gréuant (Compt. rend., 102, 825—827).—Further experiments 
confirm the author’s previous conclusion that after partial poisoning 
by carbonic oxide this gas is entirely eliminated in the process of 
respiration, and is not converted into carbonic anhydride in the 
organism. The fact that Kreis found very little carbonic oxide in the 
products of respiration under similar circumstances is probably due 
to defects in his method of estimating this gas. C. H. B. 
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A Soluble Urea Ferment from the Torula Urex. By A. 
Sueripan Lea (J. Physiol., 6, 136—142)—Musculus has shown 
(Compt. rend., 78, 132; this Journal, 1876, i, 952) that a ferment is 
separable from the Torula wree. The present experiments show that 
this ferment (which is obtainable by precipitation of the cells by 
alcohol, and subsequent extraction with water) is not present in the 
liquid part of the urine in which alkaline fermentation is going on ; 
the alcoholic precipitation of urine, freed from organisms by filtration 
through a porous cell, being inactive in producing decomposition of 
urea. The invertin of ordinary yeast resembles the urea ferment of 
the ‘J'orula wree, inasmuch as that though soluble, and capable of 
being isolated by approximate methods from the dead cell substance, 
it is not present in the fluid surrounding the cells during the progress 
of the change which they produce. This is probably due to the fact 
that ferments being non-diffusible, are unable to pass from the proto- 
plasm of the torule through its surrounding investment of cellulose. 


W. D. H. 


Papain Digestion. By S. H. C. Martin (J. Physiol., 5, 213— 
23U).—Papain is shown to be a proteolytic ferment, which acts very 
similarly to trypsin. Experiments performed with fibrin and coagu- 
lated white of egg showed that some degree of digestion occurs when 
the liquid is faintly acid (0°05 per cent. HCl); the presence of more 
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acid than this hinders the action of the ferment. Digestion takes 
place actively only in neutral or in alkaline solutions (0°25 per cent. 
sodium carbonate) ; it occurs most readily at a temperature between 
35° and 40°. The results of digestion are peptones, leucine, and 
tyrosine, and an intermediate globulin-like substance, similar to that 
formed in pancreatic digestion (compare this vol., p. 74). 

W. D. H. 

Nature of Papain and its Action on Vegetable Proteid. By 
S. H. C. Martin (J. Physiol., 6, 336—360).—The ferment in papaw 
juice is associated with an albumose, and to the reactions previously 
stated by Wurtz (Abstr., 1880, 58, 750), the following are added ; the 
solution gives a biuret reaction, and it is precipitated from a neutral 
solution by sodium magnesium sulphate, the precipitate still being 
active. It is not precipitated by magnesium sulphate or sodium 
chloride alone, as globulins are. It is soluble in glycerol, and if pre- 
cipitated from this solution by alcohol, the filtrate has no proteolytic 
power. The kind of albumose is one nearly akin to the protalbumose 
of Kiihne and Chittenden, and is called a-phytalbumose. Papaw 
juice also contains a milk-curdling ferment. 

The proteids present in papaw juice were found to be as follows:— 
(1.) Globulin, resembling serum globulin in its most important pro- 
perties. (2.) Albumin. (3.) §-Phytalbumose precipitated almost 
completely by heat, by saturation with neutral salts, but not by 
dialysis. It differs from the heteroalbumose of Kiihne and Chitten- 
den, by not being precipitated by dialysis, by copper sulphate, or by 
mercuric chloride. (4.) a-Phytalbumose ; solable in cold or boiling 
water ; not precipitated by saturation with neutral salts, except in an 
acid solution. This is the vegetable peptone referred to by Vines 
(J. Physiol., 3) as hemialbumose. It differs from the protalbumose of 
Kiihne and Chittenden by its non-precipitation by sodium chloride 
or by copper sulphate. Both these albumoses give the biuret reaction. 
No peptones occur in the juice, but leucine and tyrosine are present. 

By a series of digestion experiments carried out on each of these 
proteids by papain in a neutral liquid, it was found that both the 
globulin and albumin are changed into S-phytalbumose, and that this 
becomes a peptone-like substance, and forms leucine and tyrosine. 
The a-phytalbumose becomes a similar peptone-like substance, 
leucine and tyrosine being formed. This peptone-like substance 
resembles the deuteroalbumose of Kiihne and Chittenden, except that 
a solution of it when rendered acid by acetic acid in the presence of 
sodium chloride does not become cloudy on warming. No true peptones 
are formed. 

Probably digestion in the plant itself is very slow, as much more 
liquid was used in the experiments than is present in the juice. The 
albumose forms probably the circulating proteid in the plant. " 

W. D. H. 

Emission of Oxygen by Plants observed with the Micro- 
spectrum. By N. Prinesuemm (Bied. Centr., 1886, 253—254.)— 
Engelmann has demonstrated a function of chlorophyll, that under 
the influence of light and especially of rays of certain wave-lengths 
which are absorbed by it, the grains of chlorophy!l decompose carbonic 


643 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


anhydride into carbon and oxygen. He employs bacteria as reagents ; 
a drop of water containing them is brought under the microscope, they 
at once gather round the edges of the cover glass where a supply of 
oxygen can be obtained ; if a few green plant cells in full activity be 
placed in this drop of water, the bacteria will gather round the chloro- 
phyll grains, showing that oxygen is being disengaged: if a spectrum 
be then thrown on them, it will be found that the greatest activity is 
developed between the lines B and C. 

The author has studied this part of the subject for two years, and 
has repeated Engelmann’s experiments with many variations; he thinks 
dissociation of carbonic anhydride is a function of the colourless 
cell protoplasm, and that the chlorophyll merely protects this from 
the hurtful influence of too strong a light. He considers the experi- 
ments with the spectrum untrustworthy, and that the subject requires 
further investigation. J. F. 


Constituents of Milk-sugar in Plants. By A. Mintz (Compt. 
rend., 102, 681—684.).—The author has already shown that galactose, 
identical with that obtained from milk-sugar, is a product of the 
splitting up of vegetable substances, such as gums, pectic bodies, &c. 
(this vol., p. 575). He has redetermined the proportion of pectic 
substances, gums, é&c., in various vegetable products which are largely 
used as food for man and animals. The pectic substances were 
estimated in the form of pectic acid, which was the same in all cases, 
bat the gums showed considerable differences, indicating the existence 
of distinct chemical species. The gums derived from fruits have as 
a rule a levorotatory power approaching that of gum arabic, whilst 
those from leguminose have a strong dextrorotatory power. 

Wheat grains contain 0°5 per cent. of pectose, and 0°5—1-0 of gum; 
rye, 0°7 of pectic bodies and 2°3 of gum; barley, 0°9 of pectic bodies 
and 2°8 of gum. Some leguminous seeds contain chiefly pectic sub- 
stances, whilst in others gums are present in the larger proportion. 
White haricots, broad beans, and horse beans contain 2—4 per cent. 
of pectic substances, whilst other leguminous seeds, especially those 
which are oleaginous, contain a large proportion of the gum which 
the author has described under the name of galactin. Cider apples 
contain 0°8 per cent. of pectose and 0°5 of gum; plums, 0°5 of pectose, 
1:2 of gum; grapes, 0°6 of pectose and 0°4 of gum. Roots and tubers 
are usuaily rich in pectic substances, mainly pectose, and always 
contain guin, the average proportions being carrots 1—2 per cent. of 
pectic substances and 0°5 of gum; beetroot, 0'5—1-0 of pectic sub- 
stances, 0°6 of gum ; artichokes, 0°6 of pectic substances, 0°5 of gum; 
potatoes, 0°6 pectic substances and 0°8 of gum. Cabbage leaves con- 
tain 0°6—1°2, and chicory leaves, 0°-5—1‘0 of pectic acid. With 
forage the following results were obtained : green lucerne, pectic sub- 
stances 0°8—1°3, gum 1—2; seed-grass, 1‘1—4°5 pectic substances, 
1°3 of gum; wheat-straw, 1—2 pectic substances, 0°5 of gum ; culm 
of leguminose, 1—6 of pectic substances. Gums are also always 
found in fermented beverages. 

Experiments were made by feeding cows on a diet containing a 
known proportion of pectic bodies and gums, and measuring the yield 
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of milk. It was found that in all cases the quantity of the constituents 
of milk-sugar in the food was more than sufficient to account for all 
the milk-sugar in the milk given, but no exact balance between the 
two quantities could be established. C. H. B. 


Apricot, Peach, and Walnut Oils. By T. Masen (Pharm. J. 
Trans. [3 |, 16, 797—800).—These oils to some extent resemble almond 
oil. Apricot oil is of a clear pale yellow colour, with a distinct 
odour of hydrocyanic acid and amygdalaceous flavour. Peach oil is 
similar, but more intense in colour, odour, and taste. Walnut oil is 
well known. The following table illustrates the behaviour of these 
oils under certain conditions. 


Drying oil. 


Non-drying. 


Apricot oil. | 


Peach oil. 


Almond oil. 


Walnut oil. 


09204 | 
Slightly 
viseid 


Sp. gr. at 15°5°. : 
Effect of cold {= 20°). 


0°9232 


| Slightly viscid 


0-9180 
Opaque and 
viscid 


0°9264 
Viscid and 
slightly 


| 
| 
opaque 
| 


Parts potash required to 
saponify 1000 of oil. . 

Bromine absorbed by 
100 of oil. 

Action of nitric ‘acid . 


183 °0 194 °4 


90°5 
Dark-brown. 


ee 53°74 
. | Coffee-brown|! Dark-brown | Action slight 
colour | 
» sulphuric acid | Light -brown 
| to red-brown | orange to purple. 
IMuddy-brown| Purple-brown | No action | Muddy- 
| with purple | brown. 
| shade 
Light yellow, | 
hard | 


Dark-brown Yellow to | Dark-brown 


Zinc chloride solution. . 


Citron-yellow, | White, hard | Not solidified. 


soft 


Elaidin test .... 


D. A. L. 


The almond oil is inserted for comparison. 


Analyses of Tumbeki. By E. J. Eastes and W. H. Ince (Pharm. 
J. Trans. (3), 16, 682—683). 7 Tumbeki is the name given to the 
dried leaves of Nicotiana persica, extensively smoked in Persia. Shiraz 
tumbeki has the highest value. Estimation of nicotine :—The most 
trustworthy method for this purpose is to exhaust dry and powdered 
tumbeki with dilute sulphuric acid, neutralise the extract with soda, 
and separate the alkaloid with chloroform, and subsequent treatment 
with dilute sulphuric acid. The acid solution of the alkaloid is then 
treated with a standard solution of Mayer’s reagent, until no more 
precipitate, (CjH,.N,1,,HglI,), is formed. For the determination of 
saccharine matter, dry tumbeki is exhausted with boiling water, the 
extract fermented with yeast, and the alcohol formed estimated. 
Basic lead acetate does not remove fermentable matter from the 
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aqueous infusion of tumbeki. Four varieties of tumbeki showed the 


following composition per cent. :— 


Tumbeki from 


Constituent. 


Ispahan. 


Hedjaz. 


Kechan. 


Wicotime .ccccccceceseccs 
Saccharine matter ....... 
Matter soluble in water .. 


5°4945 
2°64 
42-0 


2°046 

2°85 
42°3 
28°5 


2 ‘909 

5°58 
39 °9 
28 °5 


Beh. 6000 0000460606000 80 22-0 


In all cases, the ash contained :—Sodium, potassium, lithium, mag- 
pesium, calcium, iron, aluminium, silica, chlorine, phosphoric, sul- 
phuric, and carbonic acids. D. A. L. 


Experiments in Grafting between Plants of different Species. 
By Srrasspurcer (Bied. Centr., 1886, 248—249).—The experiments 
were made to ascertain the limits between which plants of distinct 
species could be grafted on each other, and also the influence of layer- 
ing and inoculation. 

Potato plants were layered down before the formation of tubers, they 
struck out strong rootlets, inoculated with Datura stramonium and 
Physalis alkekengi they grew rapidly; with tobacco inoculation the 
growth was slower but good, but much worse with deadly nightshade. 

In other experiments the potato was inoculated on tobacco, &c., but 
unsuccessfully ; the author attributes the failure to the late time of 
year in which the experiments were made. A Chilian plant of a 
different family, Schizanthus grahami, was also grafted with success. 

In none of these cases was the influence of inoculation on the tubers 
of the potato very perceptible ; in that by Datura stramonium, the tubers 
were exceptionally fine, but the blossoms fell off before formation of 
fruit, and perceptible traces of atropine were found. J. F. 


Composition of Certain Fodder Plants. By M. Mircxer (Bied. 
Centr., 1886, 241—245).—Vicia villosa, or sandvetch, grows wild in 
North Germany, and yields satisfactory crops in soil of very inferior 
quality, dry, calcareous soils giving the best results. No analysis 
has hitherto been published, the author analysed the plant at three 
stages of its growth: the following are the figures for the fresh and 
the dried substance at the end of bloom, 29th July :— 


Fresh substances. 
81:0 per cent. 
3°91 
3°44 
O69 
6°18 
6°53 
1°69 


Dry. 


20°58 
18°10 
3°65 
32°51 
34°35 
8°91 
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These figures indicate the sandvetch to be a valuable fodder 
material, superior to other vetches, of which the author gives analyses, 

The beinwell, Symphytum asperrimum, is a plant introduced from 
the Caucasus; it is very hardy and prolific, propagated by layers, but 
without agreeable flavour, and not much relished by cattle. It is 
recommended for ensilage with other fodder plants, when it would be 
eaten readily. Analysis shows a very large proportion of ash, pointing 
to considerable exhaustion of the soil. J. F 


Composition and Relative Digestibility of Feeding-stuffs, 
By E. F. Lapp (Amer. Chem. J., 8, 47—51).—The feeding-stuffs— 
hay and coarse fodders, bye-products such as linseed and cotton-seed 
meal, bran, &c., and grains—were analysed and then digested with 
pepsine in presence of dilute hydrochloric acid; the undigested por- 
tion being determined and examined. Bean, linseed and pea-meals 
are most digestible, and badly cured hay least; cotton-seed meal is 
also very digestible, and is moreover very rich in albuminoids, &c. 

H. B. 

German and American Clover. By Troscuxe (Bied. Centr., 
1886, 266).—America has recently exported large quantities of 
clover-seed to Germany. The native growers assert that the hay 
produced from it possesses less nutritive properties than that from 
native seed. The author analysed samples of American and three 
other kinds; he found their composition as nearly identical as 
possible; all had about the same fodder value. J. F. 


Chili Saltpetre or Ammonium Sulphate. By M. Mircxer 
(Bied. Centr., 1886, 233—237).—The author has already studied the 
relative manurial values of these two substances (see Abstr., 1885, 
1156). That the nitrogen in the ammonium salt is less effective than 
that in the sodium nitrate, weight for weight, has been proved by 
many experiments, but the low price of the ammonium sulphate has 
induced the author to further investigate the subject. At present 
prices, in Germany, 20 to 20°5 Ibs. of nitrogen in ammonium sulphate 
cost but the same amount as 15°5 lbs. in sodium nitrate. 

Experiments were made with wheat, barley, sugar-beets, and 
potatoes, both the manures being applied in autumn and being in 
every way treated alike. 

The author comes to the conclusion that whilst the present difference 
in price exists, it would pay the farmer to use the ammonium salt and 
other ammoniacal manures. 

In the course of the experiments, the author found that the am- 
moniacal salt gave very unsatisfactory results when used with farm- 
yard manure. J. F. 


Failure of Ammonium Sulphate as a Manure. By T. 
Brown (Chem. News, 53, 182).—In experiments with ammonium 
sulphate as a manure, the author has obtained results sometimes 
superior, sometimes equal, and sometimes much inferior to those 
obtained in comparative experiments with sodium nitrate. In some 
special experiments, it was noted that when ammonium sulphate was 
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mixed with a light calcareous soil (containing over 17 per cent. 
calcium carbonate and over 72 per cent. silica), abundant evolution of 
ammonia ensued and continued for several days. This evolution of 
ammonia can be checked by covering the mixture with about an inch 
of fresh soil. These results explain ‘to a certain extent some facts 
suggested by the experiments referred to above: as for example, the 
failure of ammonium sulphate when applied either to soils contain- 
ing over 10 per cent. calcium carbonate or as a top dressing, as 
compared with satisfactory results attending its application to loams, 
clays, or to crops permitting of its being harrowed or —— in. 
> 
Manner of Applying Artificial Manures. By I. van pen 
BercuHe (Bied. Centr., 1886, 240—241).—The experiments noted in 
this paper were made to ascertain whether the use of artificial 
manures as top dressing or ploughed in would yield the better result. 
The soil was a light sand containing but 3°70 per cent. of clay with 
an absorptive capacity of 31°90 per cent. The manures were of three 
kinds, and the crop potatoes. The manures were applied to the 
surface of one set of plots, in the other set they were dug in to a 
depth of 22 cm. With all three manures, the parcels in which they 
were dug in yielded considerably larger crops than the top-dressed 
parcels, and the potatoes were also richer in starch. J. F. 


Lime Waste from Sugar Factories. By Ho.per.eiss and 
SrroHMER (Bied. Centr., 1886,277—279).—The authors have investi- 
gated this substance with regard to its value as a manure. Of 11 
samples, the moisture varied from 38 to 72 per cent.; in the dry sub- 
stance, there was found nitrogen, 0°24 to 0°44; phosphoric acid, 0°011 
to 2°15; potash, 0°14 to 0°94; lime, 33°4 to 57°6 per cent. The value 
as manure is therefore small; it is recommended as a component of 
compost heaps; on heavy acid or non-calcareous soils it may be of 
utility. 


Analytical Chemistry. 


New Apparatus for Gas Analysis. By E. H. Keiser (Amer. 
Chem. J., 8, 9—16).—The volume of gas used for analysis and left 
after the action of absorbents is determined by the weight of the 
mercury it displaces. The use of long calibrated tubes is thus 
avoided and the accuracy of the measurements at the same time 
increased. H. B. 


Quantitative Evaporation of Liquids in the Spheroidal 
State. By E. Boutic (Zeit. anal. Chem., 25, 187—190).—Liquids, 
such as natural waters, of which it is required to determine the total 
residue, can very easily be evaporated in the spheroidal state. The 
measured liquid (50 c.c.) is slowly dropped into a platinum basin 
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maintained at a red heat, where it evaporates in the well known 
manner. The residue is obtained as a spherical globule lying loose in 
the basin, and from the small extent of its surface can be weighed in 
an open vessel without appreciable absorption of moisture. Since the 
liquid does not come in contact with the evaporating basin the latter 
is not attacked under any circumstances. Alkalis, however, and 
many salts are liable to decrepitate when carried to complete dryness. 
In these cases, or in the presence of substances which will not bear a 
higher temperature than 70° or 80°, the liquid globule can finally be 
poured from the still red-hot basin into a vessel in which the evapora- 
tion is to be finished. M. J. S. 


Direct Determination of Chlorine in presence of Bromine. 
By G. Vortmann (Zeit. anal. Chem., 25, 172—179).—In reply to the 
criticisms of Berglund (Abstr., 1885, 836) on the author’s method 
(ibid., 1882, 1230), it is shown by numerous test analyses that, when 
the amount of the bromide does not exceed that of the chloride, 
fairly good results can be obtained under widely varied conditions of 
treatment. The expulsion of the bromine by heat is, however, 
attended with the formation of a small quantity of bromate, and the 
author, therefore, adopts Berglund’s suggestion to expel the bromine 
by a stream of air in the cold. In this case, a 5 per cent. acetic acid 
should be used; a stronger acid favours the formation of bromate. 
Four or five hours are required for the complete removal of the 


bromine. M. J. S. 


Photochemical Reaction of Schutzenberger’s Oxymetric 
Solution. By V. Jopix (Compt. rend., 102, 767—768).—Schutzen- 
berger’s reagent for oxygen (Coupier’s blue decolorised by a hypo- 
sulphite) becomes blue when exposed to light, even when out of contact 
with oxygen. Ifthe liquid is kept in the dark, it undergoes no change, 
even when the temperature is maintained at 50°. This reaction 
must be taken into account in using this reagent to detect the 
presence of oxygen (see Regnard, this vol., p. 254). C. H. B. 


Nitrogen Determination by Kjeldahl’s Method. By A. 
Rinpett and F. Hannin (Zeit. anal. Chem., 25, 155—156).—The 
short tube of beads employed by Pfeiffer and Lehmann (Abstr., 1885, 
179) does not entirely arrest caustic alkali. This is due to the 
condensation of water on the beads and the subsequent spirting of 
this into the condenser. By enclosing the bead tube (8 cm. long by 
12 mm. diameter) in a wider tube kept full of steam, the condensation 
is prevented and every trace of alkali is stopped. 

Litmus solutions do not all possess the requisite sensitiveness. The 
treatment with lime recommended by Schlising (Grandeaun’s Handbuch 
f. agricult. Anal., 154) affords an excellent indicator. M. J. S. 


Detection of Minute Traces of Nitric Acid. By Currmay 
(Zeit. anal. Chem., 25, 225).—A solution of pyrogallol is added and 
then 10 to 12 drops of concentrated sulphuric acid so as to form two 
layers in the test-tube. The presencevof nitric acid is indicated by a 
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brown colour—or yellow if the quantity is smaller—where the two 
layers meet. A tenth of a milligram of nitric acid in a litre of water 
can be detected with certainty. M. J. S. 


Determination of Arsenic and Boric Acids in Mineral 
Waters. By R. Fresenius (Zeit. anal. Chem., 25, 202—205).—In a 
recent analysis of the water of the Kochbrunnen at Wiesbaden the 
above constituents were determined as follows :— 

Arsenic acid.—The iron present was peroxidised by sodium hypo- 
chlorite and hydrochloric acid. Ferric chloride and then an excess of 
precipitated calcium carbonate were added. The precipitate was 
repeatedly distilled with ferric chloride and hydrochloric acid, and 
the arsenic was precipitated from the distillate by hydrogen sulphide. 
From 92°65 litres of water, 0°015 gram of As,S; was obtained. 

Boric acid.—The water, rendered alkaline by potassium carbonate, 
was strongly concentrated. Since the precipitate which separated 
contained some boric acid, it was dissolved in hydrochloric acid and 
reprecipitated by potassium carbonate. The two filtrates were eva- 
porated nearly to dryness, then acidified, and the boric acid was 
extracted by alcohol. After adding potash, the alcohol was distilled 
off ; the residue was again acidified and extracted with alcohol, and 
this treatment was repeated a third time. The saline mass was then 
treated with hot water and the solution was filtered from a residue of 
magnesium hydroxide, which, as it was not free from boric acid, was 
redissolved and reprecipitated. The boric acid was now thrown down 
by Stromeyer’s process as potassium borofluoride, which was sub- 
sequently freed from silicofluoride by eight evaporations with 
ammonia. From 36°35 litres of water, there was obtained 00756 gram 
of potassium borofluoride, M. J. S. 


Estimation of Silicon in Organic Compounds. By A. Pots 
(Ber., 19, 1024—1027).—The methods previously employed give very 
unsatisfactory results, but the following method, founded on that of 
Kjeldahl for the determination of nitrogen, seems to be quite 
accurate. 

The substance is dissolved with the aid of heat in about 20 c.c. of 
sulphuric acid mixed with fuming sulphuric acid, and a few c.c. of 
concentrated potassium permanganate solution is cautiously dropped 
in from a burette, the mixture then being heated until it is de- 
colorised. The addition of permanganate and heating is repeated 
until the substance is completely decomposed. The liquid after 
cooling is diluted with water and the silicic acid collected and ignited, 
gently warmed with hydrochloric acid to remove the manganoso- 
manganic oxide which is invariably carried down with it, washed, 
again ignited and weighed. If, however, as sometimes happens, the 
silica is still contaminated with manganese, it must be fused with 
sodium carbonate and potassium nitrate, and the silica in the fused 
mass estimated as usual. A. J. G. 


Organic Elementary Analysis. By P. Jannascu and V. Meyer 
(Ber., 19, 949—950),—This paper is a preliminary notice of a method 
VOL. L. 2 @ 
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of combustion analysis in which the carbon, hydrogen, and nitrogen 
can be simultaneously determined. The combustion is effected in an 
atmosphere of pure oxygen, the excess of which is absorbed by 
chromous chloride. The operation is stated to be nearly as simple as 
the ordinary carbon and hydrogen combustion. No details are given. 


Titration of Soda in Presence of Aluminium, Vanadium, and 
Tungsten. By E. B. (Zeit. anal. Chem., 25, 186—187).—When 
methyl-orange is used as indicator, the whole of the soda in combina- 
tion with alumina appears in the result as alkali. Soda containing 
vanadiom or tungsten, when just supersaturated with acid, gives a 
brown colour, the red only appearing with a considerable excess of 
avid. In such cases, litmus-paper must be used. M. J. S. 


Separation and Estimation of Copper, Cadmium, and Zinc; 
of Nickel and Cobalt; and of Manganese and Iron. By A. 
Carnot (Comp. rend., 102, 678—681).—The separation of copper, 
cadmium, and zinc by means of ammonium or sodium thiosulphate 
has already been described (this vol., p. 580). After the removal of 
the copper and cadmium, the zine can be precipitated alone from a 
solution which also contains nickel, cobalt, iron, &c., by adding a slight 
excess of ammonia, then acidifying slightly with oxalic acid, and 
passing a rapid current of hydrogen sulphide through the cold and 
dilute solution. 

If the filtrate from the zine contains nickel, cobalt, or iron alone or 
nickel and iron together, they can be precipitated in the usual way. 
If nickel, iron, and manganese are present, the filtrate is neutralised 
with ammonia, mixed with an excess of sodium or ammonium acetate, 
slightly acidified with acetic acid, and a current of hydrogen sulphide 
is passed through the liquid for some time. Iron and nickel are 
precipitated, and the manganese in the filtrate can be precipitated 
with ammonium sulphide. This method of separating iron and 
manganese is preferable to the ordinary basic acetate method when 
the amount of iron is considerable. 

A similar method may be used with advantage to separate iron and 
zinc. The solution is almost exactly neutralised with ammenia, 
diluted, mixed with ammonium chloride and a very small quantity of 
ammonium oxalate, and the zine precipitated by a current of 


hydrogen sulphide. C. H. B. 


Electrolytic Estimation of Mercury. By L. pr 1a Escosura 
(J. Pharm. [5], 13, 411—413).—The following processes are exclu- 
sively employed at the Almaden mines. 

I. The mineral is boiled with hydrochloric acid and potassium 
chlorate; after the decomposition is complete, and all odour of 
chlorine has disappeared, 20 to 30 c.c. of a saturated solution of ammo- 
nium sulphite is added, the mixture boiled for a few minutes, and 
allowed to settle. The sulphite precipitates selenium and tellurium. 
After filtering, the solution amounting to 200 c.c. is submitted to 
electrolysis in a glass vessel, one electrode being platinum and the 
other gold. With two Bunsen’s elements the whole of the mercury 
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is precipitated in 24—30 hours. The increase in weight of the 
negative gold electrode gives the amount of mercury. 

II. The mineral is attacked in a platinum capsule with a mixture of 
water, hydrochloric acid, and ammonium sulphite; for a mineral 
containing 10 per cent. of mercury, 0°2 gram would he taken together 
with 10 c.c. of hydrochloric acid, 90 c.c. of water, and 20 c.c. of 
sulphite. The capsule, 9 cm. in diameter, receives a disc of gold 
4 cm. in diameter joined to the zinc pole of the battery; the capsule 
is connected with the other pole. In 24 hours the mercury is com- 
pletely deposited. This method, after a year’s experience, has been 
found more satisfactory than any other method either wet or dry. 


J. T. 


Determination of Alumina by Titration. By K. J. Bayzr 
(Zeit. anal. Chem., 25, 180—183).—For determining the excess of 
soda in the author’s process (p. 281), it is necessary to boil vigorously 
and maintain the alkaline reaction of the liquid until one or two 
drops of acid suffice to produce the change of colour. The solution 
must not contain more than 01 per cent. of alumina. If an excess 
of acid has been added, it cannot be titrated back with soda, since 
basic aluminium sulphates are then formed. Phenolphthalein is far 
more convenient than litmus as the indicator. 

The soda in aluminates can also be titrated after removal of the 
alumina by carbonic anhydride, but it is necessary to pass the gas in 
slowly, and to keep the dilute solution freely boiling and constantly 
shaken, otherwise the alumina will carry down soda. 

M. J. S. 


Determination of Alumina in Aluminates. By E. B. (Zeit. 
anal. Chem., 25, 183—186).—The author had used, but not pub- 
lished, a process identical with Bayer’s (see above) three years earlier. 
The tropxolin OO is to be used, not that known as OOO, but dimethyl- 
orange is preferable. The titration of the excess of alkali is so 
troublesome and uncertain, even when using phenolphthalein, that it 
is easier to determine it by distilling with ammonium chloride, and 
collecting the ammonia in standard acid. This can then be titrated 
with standard sodium carbonate, using methyl orange as indicator. 
A little rosolic acid added to the distillation flask shows, by becoming 
yellow, the moment when all the ammonia is expelled. 

M. J. S. 


Qualitative Separation of Gold and Platinum from Tin, 
Antimony, and Arsenic. By R. Fresenius (Zeit. anal. Chem., 25, 
200—202).—-Instead of the somewhat inconvenient method of heating 
the sulphides in a stream of chlorine, they may be intimately mixed 
with about 5 parts of ammonium chloride and 1 part of ammonium 
nitrate, and heated in a porcelain boat, over which a current of air is 
aspirated into water. The gold and platinum are left in the metallic 
state in the boat. The other metals are found as chlorides in the 


sublimate and in the water. M. J. S. 


A New Thickening Material for Mineral Lubricating Oils, 
By L. Marquarpt (Zeit. anal. Chem., 25, 159—160).—The substance 
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sent into commerce for this purpose as “ liquid gelatine ” is a 10 per 
cent. solution of an aluminium soap in petroleum. It is a nearly 
clear, brown, syrupy, stringy, tenacious liquid, with a tendency to 
gelatinise. Itis intended for addition to the lubricating oil, but its 
use cannot be recommended, since on addition of water the aluminium 
soap separates and produces a glutinous emulsion. It also froths 
when warmed. The presence of this soap in a lubricating oil can be 
detected by determining the ash, which in a pure oil does not exceed 
0°058 per cent. Or its amount may be ascertained by digesting the 
oil with dilute hydrochloric acid, removing the fatty acid by a caustic 
alkali, and weighing the residual petroleum. 
M. J. S. 

Determination of Nitrogen in Wine Must and Lees. By 
P. Kuuiscu (Zeit. anal. Chem., 25, 149—154).—In the above sub- 
stances, Kjeldahl’s method (Abstr., 1884, 364) as described by Balcke 
(Wochenschr. f. Brawereit, 1, No. 11) and Morgen (Chem. Zeit., 7. 
No. 25) does not give concordant results. With the following pre- 
cautions, however, the results obtained agreed perfectly amongst 
themselves. The acid used consists of equal volumes of concentrated 
and of fuming sulphuric acid, and contains 100 grams of phosphoric 
anhydride per litre. Blank experiments are necessary in order to 
correct for ammonia in the reagents. It is essential that, before 
adding the permanganate, the heating should be continued until the 
solution becomes perfectly colourless. The time required for this can 
be much shortened by the addition of a little mercury. The perman- 
ganate cannot safely be dispensed with, although good results have 
sometimes been obtained without it. The arrangement advocated by 
Pfeiffer and Lehmann (Abstr., 1880, 179) to prevent alkali from being 
carried over (comp. p. 648) during the distillation, is unnecessary 
if the quantity of soda added is such as to produce only a slow evolu- 
_ tion of hydrogen, and the mixture is distilled from a long-necked 
flask placed obliquely. As the quantity of sugar in must renders 
the treatment with sulphuric acid very troublesome, it should, when 
possible, be removed by fermentation before evaporating to dryness. 
The fermentation, however, requires ten days. It causes no loss of 


nitrogen. M. J. 8. 


Does every Wine contain Tartar? By M. Prrrowirscu (Zeit. 
anal. Chem., 25, 198—200).—It is asserted by Dietzsch that a wine 
which deposits no tartar during 24 hours after admixture with ether 
alcohol is undoubtedly artificial. The author has, however, examined 
a Carlowitz wine of unquestionable genuineness which did not give a 
trace of tartar when thus treated. The specimen was a wine of the 
first pressing (Ausbruchwein) six years old. It contained 14°65 
volumes per cent. of alcohol, and its total acidity was equal to 0°82 
per cent. of tartaric acid. The low temperature of the Carlowitz 
cave cellars may have favoured the separation of the tartar. It 
follows that whilst the absence of tartar from wines which contain 
little alcohol would be strong evidence of their not being genuine, 
this criterion does not necessarily apply to wines of higher alcoholic 
strength. M. J. S. 
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Velocity of Light in Quartz. By K. Exnsr (Jahrb. f. Min. 
1886, i, Ref., 388).—If v, and v, represent the velocities of two 
plane waves propagated in the same direction in quartz, and v’, and 
v, the velocities of two plane waves propagated in the same 
direction in a crystal which does not possess the power of optical 
rotation, but which in directions perpendicular to the optic axis has 
the same velocity of light as quartz, then it follows from the theories 
of Cauchy and V. v. Lang that— 

4(u. + v2) = 40, + 02), 

that is to say, for any direction of propagation in quartz, the 
arithmetical mean of the two velocities of propagation is equal 
to the arithmetical mean of the velocities which would correspond 
with the same direction of propagation in a crystal without the power 
of optical rotation, but with the same refraction. From this may 
be deduced Cornu’s law that in the direction of the optic axis of 
quartz, the arithmetical mean of the two velocities of propagation 
of light is equal to the velocity of propagation of the ordinary wave in 
directions perpendicular to the optic axis. B. H. B. 


New Apparatus for Electro-chemical Investigations. By 
N. v. Ktosuxorr (J. pr. Chem. [2], 33, 473—479).—A ‘ universal 
support” for electrolysis is described with sketch, and also an 
apparatus for the examination of liquid electrolytes which require an 
estimation of the gases evolved from them, and for liquids which 
are unstable in presence of air. N. H. M. 


Electrical Conductivity of Aqueous Solutions of Potassium 
Chloride. By E. Boury (Compt. rend., 102, 1097—1100).—The 
specific resistance of a normal aqueous solution of potassium chloride, 
containing 74°59 grams per litre, is 15-415 ohms. Between 0° and 
30°, the resistance can be expressed with sufficient accuracy by the 
formula 7; = i = > in which 7 is the specific resistance. The fol- 

a 
lowing table gives the absolute values of the specific resistance 70, 
the relative values of the molecular resistance p) referred to that of a 
normal solution, and the values of a. 


No. of equivalents. To- Po- 


a. 
3 5172 1:007 00230 
2 7°785 1-010 00259 
’ 15°415 1:000 0-0291 
0-5 30°49 0-989 00302 
0-2 72:23 0-937 0-0326 
01 141-00 0-915 0:0327 
0-01 1325-00 0860 0-0333 
0-001 12697-00 0-824 00333 
zy 
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Between 3 and 0°5 equivalents, the molecular conductivity py is almost 
constant whilst the value of « increases rapidly, but in dilute solutions 
the value of « remains sensibly constant whilst the molecular conduc- 
tivity decreases considerably, and tends to a limit not very far 
removed from 0°75, but the determination of the exact value is 
rendered difficnlt by the variations in the composition of the 
distilled water. C. H. B 


Electrical Conductivity of Supersaturated Salt Solutions. 
By ©. Hem (Ann. Phys. Chem. [2], 2'7, 643—656).—This paper 
contains an account of experiments on the electrical conductivity of 
various soluble metallic sulphates, chlorides, and carbonates made to 
determine whether any change of conductivity is manifest at their 
point of saturation, which would indicate an alteration of equili- 
brium.of salt and water molecules respectively. But in all cases 
examined, the curves of the resistance in terms of temperature varying 
from 60° to 10° were perfectly continuous, and showed no inflection 
at the point at which the solution became supersaturated. In fact 
the curve of conductivity was continuous even to the point at which 
the solution became suddenly solid throughout, when there was 
a sudden decrease of conductivity. In general, the results were 
in accordance with Kohlrausch’s formula K; = K,(1 + at + #), 
deduced from experiments with unsaturated solutions, provided that 
the solutions remained perfectly liquid; but directly individual 
crystals separated, this formula is no longer valid, as the conductivity 
decreases more quickly than required by the formula, the change 
becoming greater the more speedily the solution is cooled below its 
saturation point. Vv. & Y. 


Secondary Electrolysis. By E. Semmota (Compt. rend., 102, 
1059—1060).—I]f£ a small ribbon of platinum is immersed in a 
voltameter containing acidulated water, in such a way that its ends 
are opposite the electrodes of the voltameter, and a powerful current 
is passed through the latter, hydrogen and oxygen are evolved not 
only from the electrodes but also from the ribbon. This secondary 
electrolysis varies greatly with different conditions, and ceases 
altogether when the current is not strong, but if oxidisable metals are 
used instead of platinum it becomes much more energetic. The 
phenomena are well seen with amalgamated zinc, which is not 
attacked by acidulated water except when the current passes. When 
the circuit containing the voltameter is closed, hydrogen is given off 
from one half only (the negative half) of the zinc, whilst oxygen is 
absorbed by the other half. If several pieces of zinc are immersed in 
the water in the voltameter, hydrogen is given off from each of them. 
This secondary electrolysis is due to a current derived from the 
immersed zinc. C. H. B. 


Magnetism of Magnetite. By F. F. Hornstein (Jahrb. f. Min., 
1886, i, Mem., 253—254).—Kenngott (Jahrb. f. Min., 1885, 1, 240) 
observed polar magnetism in unaltered magnetite. Observations on 
octahedra of magnetite from Zermatt have induced the author to 


GENERAL AND PHYSICAL CHEMISTRY. 655 


conclude that crystals of magnetite and unaltered massive magnetic 
fragments behave exactly like soft iron, inasmuch as they become 
momentarily influenced by terrestrial magnetism and become polar 
magnetic. The polar magnetism observed by Kenngott is perhaps 
identical with that produced by induction. B. H. B. 


Specific Heat of Antimony and its Compounds. By L. Prepar 
and H. Jann (Ann. Phys. Chem. [2], 2'7, 584—605).—In this paper, 
results are given of determinations of the specific heats of metallic 
antimony in the ordinary and explosive forms, as also of its chloride 
and bromide at temperatures varying from + 33° to — 80°, the latter 
point, or more exactly — 79°35°, being an independent determina- 
tion of the temperature produced by the evaporation of solid carbonic 
anhydride under an atmospheric pressure of 743 mm. The specific 
heat of the metal, whether determined directly or deduced from that 
of its compounds, increases with decrease of temperature. This 
point is exemplified by the following results :— 


Atomic Heat of Metal (Sb = 121). 


Direct deter- Explosive Deduced from 
Temperature. mination. condition. chloride, 
Between + 33° and 0° 5°99 6°72 6:34 
- 0 , —21 5°88 6°24 5°€2 
a ee 5°72 652 5°67 


The atomic heat capacity of antimony is not altered by the change 
from its combination with its halogen-derivative in the explosive 
condition into the metallic state. The calorimetric measurements 
were made with a Bunsen’s ice calorimeter, the weight thermometer 
method being used; the lower temperatures were independently 
ascertained by a thermopile and galvanometer, and the lowest by 
means of an air thermometer corrected by an independent observation 
of the coefficient of expansion of gas. Vv. & ¥. 


Heat Equivalent of Hydroxybenzenes. By F. Sronmann, 
P. Ropaiz, and H. Herzpere (J. pr. Chem. [2], 33, 464—470; 
compare Abstr., 1885, 857).—The heat of combustion of phenol 
(burnt in a lamp) is 7716 cal. (or 725304 cal. per gram-molecule), the 
number previously found by burning phenol with potassium 
chlorate was 7681 cal. Favre and Silbermann (Ann. Chim. Phys. 
[5], 31, 443) give the number 7842 cal., but probably used less pure 
phenol. The results obtained with pyrocatechol and resorcinol (6075 
and 6098 cal. respectively) confirm those previously published. The 
heat of combustion of quinol is 6092 cal.; the three isomerides have 
therefore nearly the same heat of combustion; the variations are, 
however, in the same direction as those in the heat of neutralisation 
as given by Berthelot and Werner (Abstr., 1885, 628). The heat of 
combustion of pyrogallol and of phloroglucinol is 616266 and 
617652 cal. per gram-molecule respectively; the heat of neutralisa- 
tion of the two compounds is 13803 and 18269 cal. (Berthelot and 
Werner, loc. cit.). N. H. M., 

2y 2 
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Heat Equivalent of the Hydroxyl-groups in the Hydroxy. 
benzenes. By F. Sroumann (J. pr. Chem. [2], 33, 470—472)~ 
In comparing the heat of combustion of benzene and its hydroxy- 
derivatives (compare preceding Abstract) with the heat of formation, 
it is found that the substitution of each hydroxyl-group for hydrogen 
in benzene raises the heat of formation by an average of 53°6 Cal. 

The same holds good in the case of hydroxy-derivatives containing 
other radicles ; thus the heat of formation of benzoic acid is 766282 
cal., that of salicylic acid 712356 cal. 

On the other hand, the substitution of two hydroxyl-groups in 
succinic acid causes a rise of 2 x 47:2 Cal. in the heat of formation, 
whilst the heat of formation of glycerol is only 2 x 40°5 Cal. higher 
than that of isopropyl alcohol. Hence it would appear that the 
increase caused by the presence of hydroxyl varies according to 
whether it replaces hydrogen in CH, CH), or CH;, and that the 
increase amounts in each case to 53°6, 47°2, and 40°5 Cal. respectively. 

N. H. M. 

So-called Critical Pressure of Solid Substances. By V. v. 
Ricuter (Ber., 19, 1057—1060).—Critical pressure was defined by 
Carnelley as the pressure “below which no amount of heat can 
melt the substance,” and by Petterson as that “at which the boiling 
point of the liquid substance coincides with the melting point of the 
substance in the solid state” (comp. L. Meyer, Petterson, Haas, 
Carnelley, Abstr., 1881, 133). The following definition shows more 
clearly the conditions and causes of the phenomenon of non- 
melting: A liquid can only exist as such when the pressure on it is 
greater than the tension of the vapour at the given temperature; 
when the pressure is smaller the substance exists only asa gas. Ifa 
fusible substance is under a lower pressure than that which corre- 
sponds with the tension of the vapour at the temperature of the melting 
point, it cannot melt when heated, but passes at once to the gaseous 
state. 

The usual explanation of the fact that liquid carbonic anhydride 
solidifies as it issues from the vessel in which it is contained, is that 
the solidification is caused by abstraction of heat by the quick 
evaporation of the liquid; the true reason being decrease of pressure 
below the melting point tension. 

The non-melting of benzene below the pressure of 35°6 mm. can be 
readily shown in the following way: A few c.c. of benzene are put 
into a short tube provided with a side tube, and the tube closed by 
a cork through which a thermometer is passed; the side tube is 
connected with a vacuum reservoir anda pump. The benzene is then 
solidified by means of ice, and the pressure in the tube reduced to 
below 35°6 mm. So long as the pressure does not rise above 35°6 mm. 
the benzene in the tube cannot be melted however much the tube is 
heated. 

The reason why a solid substance at a low pressure cannot be 
heated above its melting point is that there is a definite vapour- 
tension corresponding with each temperature, and, inversely, a definite 
temperature corresponds with a given pressure, above which the com- 
pound cannot be heated. Thus, in the case of mercuric chloride, with 


GENERAL AND PHYSICAL CHEMISTRY. 657 


a melting point tension of 420 mm., the following corresponding 

ressures and temperatures were found : at 20 mm., 200°; at 130 mm., 
240°; at 250 mm., 265°; at 370 mm., 270°. These numbers are only 
approximate, and are intended to show that a definite pressure exists 
for every temperature. N. H. M. 


Dissociation of Nitrogen Peroxide. By E. and L. Naranson 
(Ann. Phys. Chem. [2], 2'7, 606—623).—In this paper, determinations 
are given of the density of nitrogen peroxide at temperatures varying 
from — 12° to 151°, and pressures varying from 20 to 760 mm. A 
modification of Regnault’s twin glass globes method was used, the 
pressure of the gas within the globe being determined by a mano- 
meter. The method of ascertaining exactly the cubic capacity of the 
globe, the pressures recorded by the manometer, and the temperatures 
at which observations were made, as also the general procedure, are 
described in detail. 

The general formula for such cases of dissociation is, according to 


Gibbs, Boltzmann, and van der Waals, p = A Ee in which p 
is the pressure, d the density observed, and 6, 26, the theoretical limit 
of density corresponding in this particular case with the molecule N,O, 
and NO,, whilst A = f(¢) is a function of the temperature. But 
different observers vary as to the exact nature of the function, for, 
according to Gibbs and van der Waals, A = Me-j, but, according to 
Boltzmann, A = Me~{t. If curves be drawn representing density in 
terms of pressure, the temperature being constant, these isothermals, 
as it is convenient to designate them, give values for A which are not 
concordant with those indicated by the formula of Gibbs and Boltz- 
mann. The observations herein detailed show that these isothermals 
incline with increase of temperature more nearly to the axis of the 
abscisse, and at the same time become more flattened out, or, expressed 
in words, the higher the temperature, the smaller the effect of pressure 
on the degree of dissociation. 

As then the isothermals approach the axis of d, when the densities 
é and d converge, so for every such isothermal there is a point where 
the pressure for a given value of ¢ is at the maximum P, the nature 
of which is as follows: if a gas be submitted to pressure permanently 
greater than or equal to P, then the gas can be completely dissociated, 
namely, can pass from the limit 8 to d without passing through a state 
of aggregation, in which it differs from Boyle’s law to a greater degree 
than is required for the corresponding value of e. From these con- 
siderations, it appears that the best form of the equation is p = 


: (2d — HE =3 : the values calculated from it are concordant with 


those observed. VY. H. YV. 


The Inner Friction Constants, and the Specific Viscosity of 
Organic Liquids and their Aqueous Solutions. By J. Trause 
(Ber., 19, 871—892).—The results of numerous experiments made 
with different organic liquids, point to the following conclusions: 
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the curves showing the concentration and specific weights coincide 
very nearly for alcohols, whilst in the case of acids of the same degree 
of concentration, the specific weights increase as the molecular weight 
of the acid decreases. The specific weights of formic acid solutions 
increase with concentration, whilst solutions of propionic and butyric 
acids show a maximum of density for a certain medium degree of 
concentration. 

Graham and others have already shown that the friction constants 
of the acids, as such, decrease from formic to propionic acid, but 
again increase from propionic to the higher acids. The curves con- 
structed from the concentration and friction constants (for all tempe- 
ratures) for formic, acetic, and propionic acid, intersect each other; 
whilst the curve for butyric acid only intersects the formic acid carve. 
It is probable that the acid curves are normal for higher tempe- 
ratures. 

The formic acid curve (as also in the case of specific weights) is 
the only one which rises in a nearly straight line. Isobutyric acid 
has less viscosity than normal butyric acid, but in solution it has a 
greater viscosity. 

At a temperature of about 20°, the maximum of viscosity corre- 
sponds more or less completely with the maximum of contraction; 
but at higher temperatures a shifting of the maximum of viscosity 
takes place. 

The paper concludes with further theoretical remarks on these 
results. It is probable that the constant 7 contains a factor which 
is independent of the adhesion of the liquid to the walls of the vessel, 
and varies with the temperature (comp. Abstr., 1885, 1033). 

N. H. M. 

Rate of Chemical Change between Iodic and Sulphurous 
Acids. By H. Lanpotpr (Ber., 19, 1317—1365).—lodine is instan- 
taneously liberated on mixing concentrated solutions of iodic and sul- 
phurous acids, but with dilute solutions this change occurs after an 
appreciable interval of time, dependent on the ratio of the masses of the 
reacting substances, the degree of concentration, and the temperature. 
The variation of the rate of change as a function of the two former con- 
ditions is the subject of the present memoir. The reactions between 
iodic and sulphurous acids may be considered to take place in three 
stages: (1), sulphuric and hydriodic acids are formed thus: 3SO, + 
HIO,; = 380, + HI; (11), the hydriodic acid thus produced reacts 
with the iodic acid to yield iodine and water, thus: 5HI + HIO; = 
3H,0 + 31,; but (IID), the iodine in equation II oxidises the 
sulphurous acid, thus: I, + SO, + 2H,O = H,SO, + 2HI. These 
changes are r«peated until all the sulphurous acid is oxidised; not 
until then does the iodine reveal its presence by the starch reaction. 

By independent experiments, it is shown that reaction (III) is 
unaltered by change of concentration, and is practically instantaneous, 
and that (Il) continues to be instantaneous for all concentrations 
within the limits of the experiments herein detailed, although with 
very dilute solutions the time required is appreciable. 

The method of procedure consisted in mixing the solutions of 
sulphurous and iodic acids as rapidly as possible, and observing the 
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time required for the production of the blue colour of the iodine 
starch reaction. This process was found preferable to a determination 
of the hydriodic and sulphuric acids after a known interval of time. 
The sources of error, such as heterogeneity of the mixture, oxidation 
of the sulphurous acid by inevitable contact with the atmosphere, 
time consumed in the process of mixture, and the personal equation 
of the time record, are discussed in full. 

Two series of experiments were made at a constant temperature of 
20°: firstly, those in which the ratio of sulphurous acid and water 
was kept constant; and, secondly, those in which the ratio of 
sulphurous and iodic acids was constant, whilst that of the water 
was varied. The experimental results are given in a series of 
tables. 

Discussion of the Results —Let t, t,, &c., be the intervals of time 
observed, which elapsed between the completion of the mixture and 
the iodine starch reaction, and let Cs and C,; represent the concentra- 
tion of the sulphurous and of the hydriodic acids respectively. Then 


in the first set of experiments a = p and = = q, equations which 


may be put in the form f(C;) = af(pCr) = é: if then f(C,) be taken 
log p _ log t — log hich 

Ge at ae 
an index between 1 and 2. By combining different sets of experi- 
ments, different values were obtained for y, the mean of which gives 
finally the values for the constant & in the general expression for all 


cases, t = op which expresses the time required for the oxidation of 


as equal to ©,~’, then y = 


a given quantity of sulphurous acid as a function of the concentration 

of the iodic acid. The mean value for y obtained was 1°642. On 

comparing the observed with the calculated results, the values were 
found to be concordant within a small fraction of a second. 

Similarly for variations of concentrations of sulpurous and iodic acids, 

, , : _ logt—logit, , 

as in the second series of experiments, y = log O'g.07, — log G,G, 


k, 
or ¢ = ——+—., which can put on the form ¢ = ———~—, where K 
Coy" oP (Cs)*(Cr 

= k(C,)*2, in which 2 is determined to be 0°904. The calculated and 
observed results in the second series are also compared, and found to 
be equally concordant with those above. 

Discussion of the Meaning of the Indices x and y.—According to the 
researches of Guldberg and Waage were the reaction 3SO, + 
HIO,; = 380; + HI reversible, when equilibrium is ostablished 


cot = = const. (compare also Esson, Phil. Trans., 1884, 683). In 

380, Unio 

the case of dilute solution, van’t Hoff (“L’Equilibre chemique dans 

les systémes gazeux ou dissous 3 a l'état dilué,” Arch. Néerlandaises, 20), 
(13803i80), CHIH 

the condition of equilibrium is CROs CHIOEOs = const., in which 


7? is a constant dependent on the diminution of the vapour-tension of 
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water by the substances dissolved, the osmotic pressure of the solution, 
and the lowering of the freezing point by the substances dissolved. The 
question is then discussed whether the value for the exponents z = 
0°904 and y = 1°642 stand in a simple relation with the constant ¢ of 
van’t Hoff’s formula. The values deduced for 2 and y from inde- 
pendent experiments on the lowering of the freezing point, &c., of the 
solutions used, agree with those found in the above research. But as 
Equation I is written above, namely, 380, + HIO, = 3SO, + HI, it 
is a priori to be expected that « = 31SO, and y = iHIO,, not ¢ = 
iSO, and y = iHIO;, as shown by experiment. Thus then the 
equation, as written, does not represent the actual chemical change, 
but rather that one molecule of each reacting substance takes part in 
the change. It is probable that many other reactions which in the 
present methods of symbolism are represented as occurring between 
several molecules of the reacting substances, in reality are bimolecular ; 
according to the experiments of van’t Hoff, the decomposition of the 
hydrides of phosphorus and arsenic afford a case in point. Of such 
changes, van’t Hoff remarks that the greater number of chemical 
equations merely express the quantitative relations between the 
reacting substances, but give a false representation of the mechanism 
of the change. ¥. & V. 


Lecture Experiment showing the Composition by Volume 
of Nitrous and Nitric Oxides. By E. H. Keiser (Amer. Chem. J., 
8, 92—94).—-Measured quantities of the guses are passed from a 
Hempel’s gas burette through a tube containing heated metallic 
copper into a gas pipette; the nitrogen set free is drawn back into the 
burette, and its volume compared with the original volume. The tube 
containing the copper is 3 mm. internal diameter, and 10—12 em. 
long; the copper is obtained by reduction of the oxide, and com- 
pletely fills the tube, being kept in place by asbestos plugs. 


Inorganic Chemistry. 


Preparation of Hydrogen and of Carbonic Oxide by Aid of 
Zinc-dust. By H. Scuwarz (Ber., 19, 1140—1141).—Referring to 
G. Williams’ observations (this vol., pp. 15 and 204), the author 
points out that a very convenient method for obtaining pure hydrogen 
and carbonic oxide is to mix 20 grams of zinc-dust with 22°8 grams 
of calcium hydroxide, or 30 grams of calcium carbonate respectively, 
and heat the mixture in a combustion tube. is S. Hs 


Constitution of Hydrogen Peroxide. By M. Trause (Ber., 
19, 1111—1114).—Hydrogen peroxide differs from the peroxides of 
manganese, lead, and silver in being formed during electrolysis at the 
negative pole and destroyed at the positive (Abstr., 1883, 283), in 
reducing all powerful oxidising agents, and in never being formed by 
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the oxidation of (palladium) hydrogen by oxygenated compounds or 
nascent oxygen. The author contends that it is never formed except 
in the presence of oxygen in the ordinary or molecular state, and there- 
fore looks upon it as a compound of the oxygen molecule (as opposed 
to the atom) with two atoms of hydrogen, adopting Kekulé’s idea that 
not only atoms but also molecules have the power of combining with 
one another, and extending this by assuming that an oxygen mole- 
cule possesses two valencies (over and above the two atomic valencies 
saturated in the molecule), which are capable of uniting with atoms. 
The author discusses the various results obtained by himself and others 
relative to the action and properties of hydrogen peroxide, and contends 
that these are all explained very much more satisfactorily by the 
above hypothesis than by the usually accepted formula. 
L. B. TF. 


Oxygen Molecular Compounds. By M. Travuse (Ber., 19, 
1115—1117).—In this paper, the author extends his theory of the 
molecular structure of hydrogen peroxide (see preceding Abstract) to 
all those metallic peroxides (K, Na, Ba, Sr, Ca, Zn, Cd, Cu, Di) 
which contain an even number of oxygen-atoms and show analogous 
properties (such as the reducing action) to hydrogen peroxide. He 
proposes for such compounds (which belong to Schoenbein’s class of 
antozonides) the name of holoxides. To this class the author refers 
oxyhsemoglobin, and he considers the fact that this substance gives 
up its oxygen under reduced pressure as a strong proof of his theory 
that in such compounds the oxygen is in molecular and not atomic 
combination. es & 


Change of Valency, and Combinations of Molecules with 
Atoms. By M. Travse (Ber. 19, 1117 —1119).—The author 
attempts to explain the apparently varying valency of some elements 
by an extension of his theory of the constitution of hydrogen per- 
oxide. He considers that many of the metals form two series of 
compounds, the one consisting of compounds of an atom of the metal 
with one or more atoms of a more negative element (or radicle) ; the 
other of compounds of a molecule of the metal with a negative 
radicle. me F. F, 


Density of Liquefied Air and its Constituents: Atomic Volumes 
of Oxygen and Nitrogen. By S. Wrosiewsk1 (Compt. rend., 102, 
1010—1V12).—The density was determined by measuring the volume 
of the liquid and the volume of gas into which it expanded when the 
pressure was removed. The experiments with oxygen show that 
the density of the liquefied gas may be expressed by the equation 
d = 1212 + 0:00428T — 0:00005291", in which T is the absolute 
temperature. This equation only holds good between the critical tem- 
perature —118° and the boiling point of liquid oxygen in a vacuum, 
—200°. At the former temperature the density is 0°6, at the latter 
1:24. It follows that the atomic volume of oxygen is less than 14. 
With nitrogen, the following numbers were obtained :— 
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Tension of Sp. gr. com- Coefficient 
Pressure saturated vapour pared with of 
Temperature. in atmos. in atmos. water at 4°. expansion, 
— 146°6° 38°45 32°2 0°4552 a 
— 153°7 30°65 20°7 0°5842 0°0311 
— 193°0 1:00 1:0 0°83 0°007536 
— 202-0 0°105 0°105 0°866 0004619 


At the critical point, the density is about 0°44, whilst at the moment 
of solidification it is about 0°9. The atomic volume of nitrogen is 
therefore very nearly 15°5. From these results it follows that in 
Mendeléeff’s curve of atomic volumes there should be a minimum for 
oxygen between nitrogen and sodium. 

Liquefied atmospheric air behaves as a mixture, the constituents of 
which obey different laws of liquefaction, and the composition of the 
liquid is therefore constantly changing. At the critical point, how- 
ever, under a pressure of 45 atmos. and a temperature of —146°6°, 
the density is 0°59, whilst that calculated from the composition of the 
air is 0°6. C. H. B. 


Atomic Volume of Oxygen. By E. H. Amacar (Compt. rend., 
102, 1100).—The author has previously found (Abstr., 1885, 631) 
that, under a very high pressure, oxygen has the density 1°25 at a tem- 
perature of 17°. Wroblewski has recently shown (preceding Abstract) 
that at —200° under atmospheric pressure, the density is 1°24. It is 
probable that by combining high pressure with low temperature a 


still greater density, and consequently a smaller atomic volume will 
be obtained. In this case, it is most probable that, in accordance with 
Dumas’ supposition, sulphur, selenium, and tellurium will have the 
same atomic volumes, whilst that of oxygen will have some simple 
ratio to the value for the other three. C. H. B. 


Decomposition of Hypophosphoric Acid. By A. Jory (Compt. 
rend., 102, 1065—1068).—When crystals of the secondary hydrate 
H,PO, + H,0 are heated quickly to a temperature a little above their 
melting point (62°), they liquefy rapidly, but crystallise completely 
on cooling, and show no trace of decomposition. If, however, they 
are kept for some time at a temperature somewhat above 62°, the 
temperature of the fused substance rises to that of the bath, and it 
undergoes slow exothermic decomposition with formation of ortho- 
phosphoric and phosphorous acids. If the temperature of the fused 
mass is gradually raised, it loses water at a little above 100°, and at 
180° gives off hydrogen phosphide, which is not spontaneously in- 
flammable. 

Crystals of the secondary hydrate, dried as carefully as possible and 
kept in sealed tubes, decompose slowly at the ordinary temperature 
into water, orthophosphoric acid and phosphorous acid. The dry crystals 
cannot be preserved in a dry vacuum, since they lose water and are 
converted into the normal hydrate. If they still contain some of the 
mother-liquor and are placed in a dry vacuum, they gradually decom- 
pose into orthophosphoric and phosphorous acids. 

The composition of the crystals which separate from the last por- 
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tions of the mother-liquor varies, but approximates to that of the 
normal hydrate; whilst the composition of the liquid approximates 
to a mixture of orthophosphoric and phosphorous acids in equivalent 
proportions. The existence of the hydrate, 2H,PO, + H,0, described 
by Sanger (this vol., p. 420), is improbable. The crystals obtained 
by Singer probably consisted of the hydrate H,PO; + H,O, which had 
become partially dehydrated in the process of freeing it from the 
mother-liquor, or they may have been a mixture of the normal and 
secondary hydrates analogous to those which the author has con- 
stantly obtained when crystallisation has taken place in presence of 
a notable quantity of phosphoric and phosphorous acids. 

If in the preparation of hypophosphoric acid all elevation of tem- 
perature is avoided and the solution evaporated rapidly in a dry 
vacuum, crystallisation begins when the composition of the liquid 
approaches H,PO; + 2H,0, and the crystals always have the com- 
position H,PO; + H,0. C. H. B. 


Behaviour of Thomas-slag with Water charged with Car- 
bonic Anhydride. By M. A. v. Reis (Chem. Zeit., 10, 531—532) 
and T. Meyer (ibid., 584).— Von Reis takes 5 grams of finely-pow- 
dered slag and digests it, with frequent shaking, in 500 c.c. of water, 
through which a current of carbonic anhydride is passing. From 
time to time the liquid is filtered off, and the residue is re-treated with 
fresh carbonic anhydride water. By treatment in this manner, a 
considerable amount of the slag, phosphoric acid, and silica pass into 
solution. The following results were obtained by treatment with 6 litres 
of water (see Table); whilst with 14 litres of water the dense slag 
(2) yielded 61°26 per cent. of soluble dry matter, containing 12°41 
per cent. P,O,, and 7°55 per cent. silica; equal to 78°5 per cent. of 
the original P,O,, and 82°3 per cent. of the silica. 


Original. Insoluble dry 
matter. 
Per cent. 
Quality of slag. dry matter 
Per cent.| Percent.} dissolved. | Percent.) Per cent. 
P,O;. SiO . P,O;. Si0,. 


Dense slag (1) ......+-+++-| 15°80 | 9°05 33 “92 5°86 3°88 
Dense slag (2) ......+-+++-| 15°61 | 9°10 34°76 6°04 3°76 
Slag full of small bubbles....| 16°38 | 7°80 31-60 5°12 2-99 

6°40 31°00 | 5°96 | 3:22 


Slag full of large bubbles....| 14°71 


T. Meyer, experimenting on this subject, digested 2 grams of 
finely-powdered slag containing 20°2 per cent. P,O; and 540 per cent. 
CaO, with 8 litres of water saturated with carbonic anhydride, for 
50 hours, shaking about 20 times, and obtained in solution 53°6 per 
cent. of the total phosphoric acid and 57°8 per cent. of the calcium 
oxide. These results confute the statement that the phosphoric acid 
in this slag was insoluble, or would not dissolve until the excess of 
lime was got rid of. T. Meyer, in a parallel experiment with Lahn 
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phosphate containing 20°6 P,O,, obtained 14°7 per cent. of the phos. 
phorie acid in solution. D. A. L, 


Combustion of Carbonic Oxide. By L. Mryvzr (Ber., 19, 1099 
—1106).—Since the publication of Dixon’s detailed experiments, the 
author, in conjunction with W. Stahl, has repeated Botsch’s expe. 
riments and has obtained results concordant with those described b 
Dixon (Trans., 1886, 94), finding that if sufficiently well dried, a 
mixture of carbonic oxide and oxygen is only exploded when a very 
powerful spark and a tolerably high gas pressure are employed. 

ee 


Action of Air, Silica, and Kaolin on Haloid Salts of the 
Alkalis. By A. Goranu (Compt. rend., 102, 1164—1167).—Alkaline 
chlorides and bromides heated to cherry-redness in a current of dry 
air lose 0°1 per cent. of their weight. Under the same conditions, potas. 
sium iodide loses about 0°6 per cent., and the decomposition of sodium 
iodide is still greater. In moist air, the chlorides and bromides lose 
0'3—0°6 per cent., potassium iodide 1:5—2°0, and sodium iodide 
5°0—7 0 per cent. 

Sand and ignited silica have scarcely any action on fused chlorides 
in dry or moist air, but anhydrous kaolin acts more readily. Hydrated 
silica has more action than anhydrous silica, especially in presence of 
moist air, and hydrated kaolin decomposes a considerable proportion 
of the chlorides. The bromides are somewhat more easily attacked, 
and the iodides are far more readily decomposed, the potassium salt 
being the more stable in both cases. Reactions similar to these 
probably take place during volcanic action, and are the cause of the 
presence of hydrochloric acid, &c., in the fumerolles. 

If a mixture of alkaline chlorides and iodides is fused with clay in 
presence of water vapour, the iodide is completely and somewhat 
rapidly decomposed. If alkaline bromides or calcium chloride are 
substituted for the iodide no such preferential decomposition is 
observed, but magnesium chloride under the same conditions is decom- 
posed completely and somewhat rapidly before the alkaline chlorides. 
It follows from these results that sal gem of volcanic origin will be 
free from iodine and magnesium chloride. The absence of these 
substances has been proved in the case of the sal gem from Dieuze. 

Hydrochloric acid can be obtained somewhat easily by heating salt 
to dull redness with excess of kaolin in presence of water vapour, and 
chlorine is obtained by heating salt with anhydrous kaolin in dry air, 
but it is improbable that these processes will have any immediate 
practical value. The production of iodine is however readily effected 
by heating an alkaline iodide to dull redness with kaolin in ordinary 
air. Under these conditions kaolin will decompose its own weight of 
potassium iodide in an hour. C. H. B. 


Potassium Nitrate and Chlorate. By H. Brcxurts (Arch. 
Pharm. [3], 24, 333—337).—The author concludes that almost all 
commercial potassium nitrate contains small quantities of potassium 
chlorate or perchlorate. 1n one case 0:0674 per cent. was found as 


determined by the difference in weight of silver chloride precipitated 
before and after ignition of the nitrate. 
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J. T. 


Dimorphism of Hydrogen Potassium Sulphate. By 
Wrrovusorr (Jahrb. f. Min., 1886, i, Ref., 391—392).—The compound 
HKSQ, crystallises in the rhombic system. Marignac suggested that 
it is dimorphous, as on crystallisation by cooling or from highly acid 
solutions, white fibrous silky masses are produced. Ifa hole is made 
in these fibres with a glass rod, rhombic crystals are obtained. These 
fibres, which cannot be freed from the excess of acid, are very similar 
to the misenite of Scacchi, a mineral from Cape Misenum near Naples. 
The author now clearly proves that hydrogen potassium sulphate is 
dimorphous. By slow evaporation of a solution of the salt, he 
obtained long, acicular, monoclinic crystals, with the axial ratio 
a:b:¢ = 32169: 1: 2°1842; y = 77° 55’. The sp. gr. is 2°245 (for 
the rhombic salt, the author found 2°273). The plane of the optic 
axes is parallel to the plane of symmetry. The positive bisectrix 
makes an angle of 17° with a normal to OP, and 60° 55’ with one to 
coP¢. Misenite is stated to belong to the monoclinic system. 

B. H. B. 

Combination of Zine Chloride with Hydrogen Chloride. By 
R. Encet (Compt. rend., 102, 1068—1071).—When dry hydrogen 
chloride is passed into a solution of zine chloride containing frag- 
ments of metallic zinc until the sp. gr. of the liquid at about 25° 
approaches 2, care being taken to prevent too great a rise of tempera- 
ture, deliquescent, rhombic crystals of the composition 2ZnCl,,HCl + 
2H,0 separate. These crystals are stable in dry air at the ordinary tem- 
perature, and can be kept in well corked flasks, but in a dry vacuum, 
or when heated, they decompose with loss of water and hydrogen 
chloride and formation of anhydrous zine chloride. At 100°, the 
crystais lose hydrogen chloride, but a definite hydrate is not formed. 
The product is a liquid containing a solid in suspension, and they 
remain separated even when completely cooled. The solid is an- 
hydrous zine chloride; the liquid is a concentrated aqueous solution of 
zinc chloride containing some hydrochloric acid. 

After the first separation of the crystals just described, the mother- 
liquor will absorb a further quantity of hydrogen chloride, with pro- 
duction of a further quantity of crystals of the same composition, and 
it is only after several crops of these crystals have been obtained that 
the liquid becomes saturated with hydrochloric acid. If now the 
liquid is cooled to 0° it deposits long needles of the composition 
ZnCl,,HCl + 2H,0, which are very unstable and lose hydrogen 
chloride when placed in dry air, the first compound, 2ZnCl,,HCl + 


2H,0, being formed. C. H. B. 


Hydrates of Zine Chloride. By R. Encst (Compt. rend., 102, 
1111—1113).—When an aqueous solution of zinc chloride containing 
70°5 per cent. of the salt is cooled at 0° for 24 hours, it deposits some- 
what large crystals which melt at 7° and have the composition 
ZnCl, + 3H,0. This hydrate is extremely soluble in water, one part 
of the latter dissolving about 12°5 parts of the crystals at 0°. 
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If a solution containing 79-9 per cent. of the chloride is cooled at (° 
for a long time, it solidifies completely. At 16°, the crystalline mass 
melts partially, and if the liquid is carefully poured off, a residue of 
infusible crystals is left. The fusible portion has the composition 
ZnCl, + 2H,0, and the crystals which do not melt at 16° have the 
composition 27nCly + 3H.0. This last hydrate is also obtained in 
bulky crystals when a solution of zinc chloride is allowed to evaporate 
over phosphoric anhydride. 

Two of the hydrochlorides of zine chloride previously described 
(preceding Abstract) may be regarded as formed from the first and last 
hydrates respectively by the displacement of a molecule of water b 
hydrogen chloride, thus: ZnCl, + 3H,0 and ZnCl,,HCl + 2H,0, 
an + 3H,0 and 2ZnCl,,HCl + 2H,0. C. H. B. 


Modifications of Cupric Oxide. By Joannis (Compt. rend., 
102, 1157—1164).—Cuprie oxide prepared at a low temperature 
dissolves readily in dilute acids, whereas cupric oxide which has been 
strongly ignited dissolves slowly even in boiling concentrated acids, 
In order to determine the heats of formation of the two modifications, 
they were dissolved in a solution of armmonium iodide acidified with 
hydrochloric acid. This method does not give absolute values, but 
serves to determine with sufficient accuracy the difference between the 
heats of formation of the two varieties. The following results were 
obtained :— 


Heat 
developed. 


Oxide ;repared by strongly heating cupric nitrate 
9 - - sulphate.. 
at a low temperature ....eeeeeeeee 


” 


It follows that the difference between the heats of formation is 
about 1 cal., a difference similar to that corresponding with the con- 
version of the diamond into charcoal or vitreous selenium into metallic 
selenium. 

Cupric oxide prepared at a low temperature retains water very 
tenaciously, but can be dried in a vacuum at 440°. Some thermal 
measurements made as above indicate that the water which is retained 
is actually in combination with the oxide. C. H. B. 


Fluorescence Spectra Za and Zs. By L. pe BorspavpRan 
(Compt. rend., 102, 899 —902).—The fluorescence spectra provisionally 
distinguished as Za and ZB are in all probability due to two distinct sub- 
stances. This conclusion rests mainly on the facts that the substance 
giving the spectrum Za is found in greatest proportion (with respect 
to the substance giving the spectrum Z) in the first fractions preci- 
pitated by ammonia and in the last fractions precipitated by potas- 
sium sulphate or hydrochloric acid; that the intensities of the two 
spectra do not vary in the same degree under identical conditions, and 
that the addition of various substances such as ruthenium, platinum 
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or ferric chlorides, samarium, &c., to the solutions giving the two 
spectra produces very different effects upon each of them. 
C. H. B. 


Gadolinium, the Yaz of Marignac. By L. pe Borspaupran 
(Compt. rend. 102, 902).—In a note to the author, Marignac gives the 
name Gadolinium (Gd) to the substance which has hitherto been pro- 
visionally distinguished as Ya. C. H. B. 


Holmium, or Soret’s X. By L. pe BorssaupRran (Compt. rend., 
102, 1003—1004).—The spectrum of holmium as described by Soret 
contains bands in the following positions: 8040, 7530, 6404, 5363, 
4855, 4755, 4530—4490, 4300, 4145, 3890—3870. By fractionating 
repeatedly with ammonia and potassium sulphate, the author has 
obtained earths which show the bands at 7530 and 4515 very dis- 
tinctly, whilst the bands at 6404 and 5363 are entirely absent, and 
others which show the 6404 and 5363 very distinctly, whilst 7530 and 
4515 are feeble. Itis evident, therefore, that the spectrum attributed 
to holmium is due to at least two distinct substances. The author 
proposes to retain the name holmium for the substance which gives 
the bands 6404 and 5363, and he gives the name dysprosium to the 
substance characterised by the bands 7530 and 4515. C. H. B. 


Dysprosium. By L. pe Borspaupran (Compt. rend., 102, 1005— 
1006).—The earths which do not show the bands of holmium but give 
the bands of dysprosium are relatively rich in terbia, but the bands 
7530 and 4515 cannot be attributed to this element, since they are 
strongest with the palest coloured oxides in which the proportion of 
terbia is lowest. Neither are they due to erbium, samarium, or 
didymium, for they are absent from the spectra of the purest speci- 
mens of these substances. The following bands show the same 
relative variations in intensity, and may be attributed to dysprosium, 
with the doubtful exception of. 8040:—(?) 8040, 7565 (somewhat 
narrow), 4750 (broad and very nebulous), 4515 (nebulous at the 
edges), and 4275 (somewhat broad). C. H. B. 


Aluminium Potassium Silicate and Aluminium Sodium 
Silicate. By A. Goraeu (Compt. rend., 102, 1108—1110).—When 
kaolin is fused with an excess of haloid alkaline salt until evolution of 
vapours ceases, a product is obtained which is insoluble in cold water 
but soluble in dilute acids. This product is a compound of a normal 
silicate, 2SiO,,A1,0;,K,0, with a quantity of the haloid salt varying 
from 1:5 to 6 per cent. In most cases, it is obtained in the form of 
amorphous, monofractive grains even when the mass has been com- 
pletely fused. If, however, kaolin is fused with 20 parts of sodium 
iodide, birefractive prisms rapidly attacked by alcohol and water are 
obtained. They consist of the normal silicate combined with at least 
one-quarter of an equivalent of sodium iodide. All these compounds 
are slightly attacked by cold water and more readily by boiling water, 
but are not dissolved by solutions of caustic alkalis or alkaline 
carbonates. 

If kaolin is fused with 10 parts of potassium carbonate in presence 
of moist air at a cherry-red heat, it yields a silicate of the composition 
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2Si0,,A1,0;,K,0, analogous to anorthite and free from excess of 
alkaline salt. If, however, the mixture is raised slowly to a pale 
orange-red heat and kept at this temperature for some time, the 
product is a silicate in which the oxygen ratios are 1: 1:4: 0°45. It 
is insoluble in cold water, crystallises in small octahedra, and is a 
bibasic silicate mixed with a small quantity of the silicate formed at a 
cherry-red heat. 

The silicate produced by sodium carbonate at a cherry-red heat 
forms birefractive prismatic crystals which are converted by washing 
with water into broken lamella and monorefractive grains. The part 
insoluble in water has the composition 3Si0,,2A1,0;,3Na,0. The 
silicate produced at bright redness forms birefractive prismatic 
crystals very readily attacked by water. The oxygen ratio agrees 
with the formula SiO,,A1,0;,Na,0. 

When 10 parts of potassium hydroxide is fused with kaolin, the 
product is the same both below dull redness and at a cherry-red heat, but 
the quantity insoluble in water diminishes the higher the temperature. 


The operation should therefore be stopped as soon as the kaolin has © 


been converted into octahedra. The oxygen ratios of the silicate 
thus obtained are 1 : 1°73 : 0°73. 

Fused sodium hydroxide acts very rapidly on kaolin, and it seems 
impossible to obtain a homogeneous and completely crystallised 
product. In the best specimen the oxygen ratios were 1 : 0°85 : 0°65. 
All the basic silicates obtained by the action of the alkaline hydroxides 
on kaolin are soluble in dilute acids, and insoluble in boiling solutions 
of alkaline carbonates, but differ from the normal silicates by their 
solubility in solutions of alkaline hydroxides and the ease with which 
they are attacked by water. C. H. B. 


Chemical Behaviour of Iron in the Magnetic Field. By E. 
L. Nicnots (Amer. J. Sci., 31, 272—283).—The author describes a 
set of experiments with aqua regia, nitric acid, hydrochloric acid, and 
sulphuric acid, to illustrate the phenomenon that when finely divided 
iron is placed in a magnetic field of considerable intensity and exposed 
to the action of the acid, the chemical reaction differs in several 
respects from that which occurs under ordinary circumstances. 

With aqua regia, it was found that the speed of reaction is greater 
in the magnetic field than without, and that the heat of chemical 
union is much greater. The production of nitrous fumes under the 
influence of the magnet, and the yellow colour of the resulting solu- 
tion, show that the reaction was modified in chemical character. 
With nitric acid, the effect of the magnet was to greatly increase the 
speed, reducing the average time from eight minutes to less than one 
minute. Red fumes always resulted from the action within the field. 
With hydrochloric acid, the rise of temperature was much smaller than 
in the experiments with aqua regia and nitric acid; the speed of 
reaction within the magnetic field differed very little from that 
occurring under ordinary circumstances; and the character of the 
reaction in the two cases was almost identical. The rise of tempe- 
rature under the influence of the magnet, however, was found to be 
slightly in excess of that produced when the magnet was not in action. 
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With sulphuric acid, the reaction was uniform and complete, and 
apparently of the same chemical character within and without the 
field. The magnet was found, however, to increase the speed of 
reaction, and to decrease the amount of heat produced. 

A series of measurements were made with nitric acid, in which 
powdered copper was substituted for iron. The reaction in the field 
was found to be identical with that which occurred when the magnet 
was not in action. 

The results arrived at by the author are shown in a series of curves ; 
the ordinates denoting temperature in degrees centigrade, and the 
abscisse time in minutes. The experiments are preliminary to a more 


complete investigation of the novel series of effects developed. 
B. H. B. 


Conversion of Chromous Chloride into Chromic Chloride: 
Solution of Anhydrous Chromic Chloride. By Revoura (Compt. 
rend., 102, 921—924).—If a dilute solution of chromous chloride is 
oxidised to Cr,Cl,O and then treated with hydrochloric acid, little or 
no action takes place, but if a saturated solution of chromous chloride 
is first oxidised and is then saturated with gaseous hydrogen chloride, 
the grey-blue variety of chromic chloride, Cr,Cl, + 13H,O (this vol., 
p. 508), is precipitated. | When the process is reversed and a current 
of air or oxygen is passed into a cooled mixture of chromous chloride 
and concentrated hydrochloric acid, a green solution is obtained, and 
if this is treated with a current of hydrogen chloride the green variety 
of chromic chloride (loc. cit.) is precipitated. 

When hydrogen chloride is passed into an aqueous solution of 
crystallised chromic chloride part of the salt is precipitated, and if 
the current of gas is continued for several days the colour of the 
solution changes and ultimately becomes reddish-brown. The solu- 
tions of chromic chloride obtained by the above reactions become 
brown almost immediately when treated with hydrogen chloride. The 
brown solution becomes green again when diluted. It doubtless con- 
tains a hydrochloride of chromic chloride, which, however, could not 
be isolated on account of its great solubility. 

When chlorine free from oxygen is passed into a dilute solution of 
chromous chloride, a somewhat dichroic solution of chromic chloride 
is obtained identical in its properties with a solution of the green 
variety partially converted into the grey-blue variety. A solution 
with exactly the same properties is obtained when anhydrous chromic 
chloride is dissolved in water containing a trace of a chromous salt or 
any reducing chloride. 

This observation supports Loewel’s hypothesis, that the trace of 
chromous chloride in solution is converted into soluble chromic 
chloride at the expense of the anhydrous chloride, a portion of the 
latter being reduced to chromous chloride, which in its turn becomes 
soluble chromic chloride at the expense of another portion, and so on 
until the whole is converted into the soluble variety. The reducing 
chlorides probably act by reducing a small quantity of the chromic 
chloride to the chromous salt, with the result just described. 
C. H. B. 
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Compounds of Fluorides of Heavy Metals with Ammonium, 
Potassium, and Sodium Fluorides. By R. Wacner (Ber., 19, 
896—898).—The double salts, SnF,,2NH,F + 2H,0, 3SnF,,2KF + 
H,0, and 3SnF,,2NaF, were prepared by saturating acid solutions of 
the respective alkaline fluorides with freshly precipitated stannous 
hydrate. 

Cr.F,,6N H,F ; Cr.F,,4KF + 2H,0 and Cr.F,,4NaF + H,0O were 
obtained by mixing solutions of the constituents. A second ammo- 
nium salt, Cr,F,,4NH,F + 2H,O, was prepared by passing ammonia 
into an aqueous solution of chromic fluoride, shaking out the solution 
with absolute alcohol, and dissolving the mass so obtained in aqueous 
hydrofluoric acid; it forms emerald-coloured octahedra. The zinc 
salts, ZnF,,KF ; ZnF,,NaF, and ZnF,,2NH,F + 2H,O were prepared. 

The double ammonium and iron fluoride, Fe,F;,6N H,F, described by 
Marignac, was prepared by nearly neutralising a solution of ferric 
fluoride in hydrofluoric acid with ammonia and evaporating. The 

tassium salt, Fe,F,,6KF, mentioned by Berzelius, and the salt, 
Fo... GNaF. were obtained by adding a solution of ferric fluoride to 
an excess of solutions of potassium and sodium fluorides respectively ; 
they are both white. Two double salts were obtained with ammonium 
fluoride and ferrous fiuoride, FeF,,NH,F + 2H,O and FeF,,2NH,F, 
the one forms green octahedra, the other is brown. The potassium 
salt, FeF,,KF + 2H,0, is a flesh-coloured substance; the anhydrous 
salt described by Berzelius could not be obtained. 

The following double fluorides of nickel and cobalt, with the 
fluorides of the alkali metals, were prepared by mixing the corre- 
sponding solutions: CoF,,2NH,F + 2H,0; CoF,,KF + H,0; CoF,,NaF 
+ H,O (these are rose-coloured); NiF,,.KF + H,O and NiF,,NaF 
+ H,O (both these are sulphur-coloured), and NiF,,2NH,F + 2H,0 
(pale green). N. H. M. 


Double Titanium Fluorides. By A. Piccint (Gazzetta, 16, 104— 
107).—On adding potassium hydrogen fluoride to the liquid obtained 
by treating titanium trichloride with water, a dark violet precipitate 
of a double fluoride, TiF;,2KF, is produced. It is sparingly soluble 
in water, but soluble in dilute acids, forming green solutions, which 
yield with alkalis an azure-blue precipitate, gradually transformed into 
titanic acid on exposure to air. If ammonium fluoride is used, one 
of two salts is obtained, according as the fluoride is added to the 
titanium chloride, or conversely ; in the latter case, the double salt 
has the composition Til’;,3NH,F, but in the former TiF;,2NH,F. In 
their general properties, these ammonium salts resemble those of 
potassium; the former gradually loses its colour on exposure to the 
air, and is converted into an oxyfluoride of composition TiO, "ee 

V. LY. 

Combination of Phosphoric Acid with Titanic, Zirconic, and 
Stannic Acids. By P. Havrgrevitte and J. Marcorrer (Compt. 
rend., 102, 1017—1019).—The authors have previously shown 
(Abstr., 1885, 120) that phosphoric acid dissolves silica with the 
formation of silicon phosphate. Phosphoric acid, H;PO,, melted at a 
temperature below that at which it loses water, also dissolves 
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hydrated titanic, zirconic, and stannic oxides, although these com- 

unds are much less soluble than silica. When the phosphoric acid 
is dehydrated slowly or rapidly, the corresponding phosphates are pre- 
cipitated in highly refractive octahedra, or cubo-octahedra, which 
have no action on polarised light. The crystals form more readily in 
presence of a trace of alkali. Their composition is analogous to that 
of silicon phosphate, and they have the formule TiO,,P,0;; ZrO.,P205; 
and SnO,,P,0;, respectively. Zirconic phosphate is not attacked by 
concentrated acids, or by potassium hydrogen sulphate, but is readily 
decomposed by fused alkaline carbonates with formation of a soluble 
phosphate and an insoluble alkaline zirconate. If this reaction is 
employed to separate zirconia from phosphoric acid, fusion should 
take place at the lowest possible temperature, otherwise a zirconate is 
formed insoluble in acids. The cooled mass is treated with water and 
the residue first washed with dilute soda solution, and afterwards 
with dilute ammonia containing ammonium nitrate. The zirconate 
is then dissolved in hydrochloric or sulphuric acid, and the zirconium 
precipitated by the addition of ammonia. 

The titanium phosphate was analysed in the same way. The tin 
phosphate was fused with sodium carbonate and sulphur, as in the 
analysis of cassiterite. C. H. B. 


Ammonium Vanadates. By A. Dirre (Compt. rend., 102, 918— 
921).—Normal ammonium vanadate, (NH,)2V20,, is always formed 
when vanadic acid is brought in contact with an excess of ammonia, 
and is characterised by its insolubility in a saturated solution of 
ammonium chloride. It dissolves in 100 parts of cold water, but is 
more soluble in boiling water, by which it is decomposed with 
ultimate formation of the trivanadate, which separates in brilliant 
yellow plates. A hot saturated solution of the normal vanadate con- 
taining a sufficient excess of ammonia to keep it colourless, deposits 
brilliant, colourless, highly refractive, hexagonal prisms terminated by 
very acute, elongated pyramids. These crystals leave a residue of the 
tri- and tetr-oxides when heated in a closed vessel. 

Ammonium sesquivanadate, 3V,0;,2(NH,).0, is obtained in trans- 
parent, ruby-red, monoclinic crystals, together with yellow crystals of 
the oxalovanadate, by saturating a solution of ammonium oxalate 
(saturated at 30°) with soluble vanadic anhydride and evaporating 
the orange-red liquid ina vacuum. These crystals are very soluble 
in cold water; they contain 4 or 6 mols. H,O according to the 
temperature at which they are formed. They lose this water when 
gently heated, and become red; at a higher temperature, they decom- 
pose completely. 

Ammonium bivanadate, (NH,).0,2V.20,, is obtained in bulky, garnet- 
red, monoclinic crystals by adding a small quantity of acetic acid to 
a boiling saturated solution of the normal salt, and evaporating in a 
vacuum at the ordinary temperature. The crystals give an orange- 
yellow powder which loses water and becomes red when heated, 
eventually decomposing completely and leaving a residue of vanadic 
anhydride. They dissolve readily in cold water, forming a red 
solution which decomposes when boiled and deposits the trivanadate. 

222 
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Ammonium trivanadate, (NH,),0,3V,0;, is obtained in thin, trans. 
parent, yellow, octagonal plates by boiling an aqueous solution of any 
of the preceding compounds, and also very readily by adding an excess 
of acetic acid toa solution of a normal salt and evaporating the liquid. 
When gently heated, the crystals become vermilion without loss of 
weight, and resume their original colour on cooling, but they decom- 
pose below a red heat and leave a greenish-yellow powder of pure 
vanadic anhydride. This is the most readily formed and the most 
stable of all the acid ammonium vanadates. It is only slightly soluble 
in cold and hot water, and is not decomposed when boiled with water 
for several hours. If acetic acid is added to a cold saturated solution 
of the normal vanadate until the precipitate at first formed redissolves, 
and the deep-red solution is evaporated in dry air at the ordinary 
temperature, it deposits dull deep-red crystals of the hydrated tri- 
vanadate, (NH,).0,3V,0; + 5H,0. These crystals are only slightly 
soluble in cold water, but dissolve readily in ammonia with formation 
of the normal salt. The amount of water which they contain varies 
with the conditions of crystallisation. C. H. B. 


Action of Vanadic Acid on Ammonium Salts. By A. Dirz 
(Compt. rend., 102, 1019—1022 and 1105—1107).—Soluble vanadic 
anhydride acts on solutions of ammonium salts in three ways. If the 
vanadic anhydride can unite with the acid of the particular salt, an 
ammonium salt of a complex acid is formed. Solutions of these salts 
are generally coloured and are only slowly decolorised on adding 
excess of ammonia. In other cases, the vanadic anhydride decomposes 
the ammonium salt with formation of an acid ammonium salt and an 
ammonium vanadate, whilst in the case of certain ammonium salts no 
sensible decomposition takes place. 

Ammonium Phosphate-—A warm solution of this salt dissolves a 
large quantity of vanadic anhydride and forms a deep red, almost 
black solution which deposits deep garnet-red crystals which are 
octahedra with truncated sammits or rhomboidal plates with an angle 
closely approaching 90°. Both the solution and the crystals lose their 
colour and become pale-yellow when heated, but resume their 
original colour on cooling. When the crystals are more strongly 
heated, they decompose with evolution of water and ammonia. They 
have the composition 4V,0;,P,0;,3(NH,),.0 + 16H,0, and dissolve 
readily in water. 

If the mother-liquor from these crystals is concentrated by boiling, 
it becomes pale-yellow, but on cooling becomes red again and deposits 
some red crystals. After some time, however, the liquid deposits a 
considerable quantity of small, greenish-yellow, hexagonal prisms, 
terminated by very obtuse pyramids. They have the composition 
2V.0;,4P:0;,5(N H,),.0 + 24H,0, and dissolve readily in cold water. 
When gently heated, they lose water, and at a higher temperature 
decompose. 

A third compound is obtained by dissolving yellow ammonium 
trivanadate in an excess of a warm solution of ammonium phosphate. 
The greenish-yellow solution thus obtained remains supersaturated 
even when highly concentrated, but if a particle of the solid matter 
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which always forms on the sides of the vessel is allowed to drop into 
the liquid, an abundant crop of transparent, citron-yellow, very soluble 
crystals of the composition 3V,0,,2P,0,,5(NH,).0 + 24H,0 is 
obtained. When gently heated, they lose water with great intu- 
mescence and leave a grey residue which melts to a black glass at a 
red heat. 

Ammonium Arsenate.—A boiling solution dissolves a considerable 
quantity of vauadic anhydride, forming a pale orange liquid which 
deposits brilliant, transparent, citron-yellow plates of the composition 
2V.0;,4As,0;,5(NH,),.0 + 18H,0; these dissolve readily in water, 
and when heated alone they first lose water and then decompose. 

Ammonium Molybdate-—A warm solution dissolves a large quantity 
of vanadic anhydride, forming a deep-red liquid which deposits 
brilliant, white, silky, channelled needles of the composition 
2V.0;,4M0;,3(NH,),.0 + 9H,O. They decompose when heated and 
dissolve readily in water, forming an orange-yellow solution. 

Ammonium Tungstate—A boiling solution saturated with vanadic 
anhydride forms a deep garnet-red solution which when highly 
concentrated deposits brilliant octahedra of the composition 
V,0;,5W O;,2(NH,),0 + 10H,0. They are extremely soluble in cold 
water, and when heated they decompose leaving a residue which does 
not melt at a red heat. 

Ammonium di-iodate solution dissolves a small quantity of vanadic 
anhydride, and the yellow liquid deposits orange-yellow, short, 
flattened prisms of the composition 2V,0;,51,0;,3(NH,).0 + 20H,0. 
The crystals are very soluble in cold water, and when heated they lose 
water and yield a brilliant red, lustrous substance which decomposes 
on further heating. 

Ammonium Oxalate-—A warm concentrated solution dissolves a 
large quantity of vanadic anhydride, and the deep-red liquid first 
deposits garnet-red crystals of ammonium sesquivanadate, and then 
large, pale-yellow, monoclinic prisms, very soluble in water. They 
have the composition 3V,0;,8C,H.0,,8(NH,),.0 + 12H,0, and when 
gently heated they lose water and form a greyish-red substance which 
decomposes when more strongly heated. If the original solution is 
concentrated by heating, carbonic anhydride is evolved and some 
vanadic acid is reduced, 

Ammonium borate, ammonium acetate, and ammonium sulphate 
solutions when heated with vanadic anhydride yield ammonium 
trivanadate, and either an acid ammonium salt or the free acid. 
Ammonium iodate yields the trivanadate and a small quantity of 
ammonium di-iodate, which then acts on the vanadic anhydride with 
formation of the compound described above. Ammonium vanadute 
in cold solution forms the divanadate, but a hot solution forms the 
trivanadate. 

Ammonium Chromate——A warm solution dissolves a considerable 
quantity of vanadic anhydride, and the deep-red solution saturated at 
60° and concentrated in a vacuum at the ordinary temperature 
deposits small crystals of the composition V,0,,2CrO;,2(NH,).0 + 
7H,0. If, however, the solution is concentrated at a temperature 
above 60°,ammonium trivanadate separates and the liquid afterwards 
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deposits ammonium dichromate. It follows therefore that below 60° 
ammonium chromate behaves like the salts of the first group, whilst 
above 60° it behaves like a salt of the second group. 

Ammonium nitrate and perchlorate solutions do not dissolve 
vanadic anhydride to an appreciable extent, but when boiled with it 
they gradually convert the soluble into the insoluble variety. 
Ammonium chloride has very little action, but a small quantity of 
ammonium trivanadate is formed and a small quantity of vanadic 
anhydride is reduced owing to the partial dissociation of the chloride 
with liberation of ammonia and hydrochloric acid. Ammvonium 
carbonate in a cold solution yields ammonium bivanadate with an 
excess of vanadic anhydride, but with excess of ammonium carbonate 
the normal vanadate alone is formed even in hot solutions. 


C. H. B. 


Mineralogical Chemistry. 


Occurrence of Diamonds in Borneo. By T. Posrwirz (Jahrb. 
f. Min., 1886, i, Ref., 432—433).—Diamonds occur in Borneo, in 
association with gold, platinum, magnetite, and corundum, in alluvial 
and diluvial deposits. The diamonds are confined to several districts 
near the coast in the western and south-eastern portion of the island. 
The diluvial deposits are 0°5 to 8 metres thick, and consist of quartz, 
and diorite-, syenite-, and gabbro-débris. The mother-rock of the 
diamond is unknown. The occurrence of blue corundum is regarded 
as a favourable indication, whilst with blackish-brown grains of very 
hard diamond, the finding of stones fit for cutting is out of the question. 
Of the coloured diamonds, the bluish variety is the most highly valued. 
The production of diamonds at the beginning of this century was con- 
siderable. It has now, however, become reduced to a minimum. 

In conclusion, the author notes that the celebrated 367-carat 
diamond of the Sultan of Matan is really quartz. B. H. B. 


Native Bismuth from Sweden. By L. J. Icenstrim (Jahrb. f. 
Min., 1886, i, Ref., 398—399).—The author notes the occurrence of 
native bismuth and bismuth glance, with copper pyrites in the parish 
of Sajsniés in Dalecarlia. The minerals form amorphous patches in 
a brownish-red mass of garnet. . H. B. 


Liquid Inclusions in Brazilian Topaz. By N.v. Norpensk1éLp 
(Jahrb. f. Min., 1886, i, Mem., 242—244).—The author brings forward 
a number of arguments to oppose the view generally held that the 
fluid enclosed in topaz (termed by Dana “ brewsterlinite ”) is liquid 
carbonic anhydride.* The crystallised topaz from the granite beds of 
Brazil must, in all probability, have been originally derived from 
small pegmatite veins that were not of plutonic origin. The crystals, 
like the Swiss quartz crystals, probably crystallised out from aqueous 

* Note by Editor.—The author does not seem to be acquainted with Hartley’s 


investigations relating to this subject (see Chem. Soc. J., 1876, i, 137 ; ii, 237; and 
1877, i, 241). 
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solutions percolating through fissures in the veins. The pressure in 
the mother-liquid could not have been sufficiently great for carbonic 
unhydride to be present in a liquid state. The physical properties of 
the enclosed fluid certainly do not agree with those of liquid carbonic 
anhydride. And it must be assumed that the physical properties of 
liquid substances in microscopical cavities are the same as those 
observed in experiments with large quantities. 

With reference to Vogelsang’s and Geissler’s analyses, the author is 
of opinion that these show conclusively that the liquid contains carbon 
and hydrogen; and are no evidence that it consists of liquid carbonic 
anhydride. 

If a fragment of white or blue topaz from Brazil, containing these 
cavities, is heated, it usually decrepitates, although not violently. It 
splits up into thin plates, which after heating for a short time in air 
become red; grey on heating in hydrogen; and colourless after 
continued heating in air. On examining these plates under the 
microscope, it is found that the larger cavities, previously filled with 
liquid, have burst and are quite empty ; whilst several of the smaller 
ones are still filled with one liquid, in which, as was previously the 
case, a movable bubble may be observed, which disappears when 
slightly heated. Brewster’s second fluid is not to be seen. The 
majority of the unemptied cavities, after heating, do not contain a 
liquid, but a granular black or reddish-brown substance, resembling 
the carbon left after the ignition of resinous organic substances. 
This reaction indicates that the liquid substance could not have been 
carbonic anhydride, but must have been an organic compound, 
probably a hydrocarbon of the naphtha-group. This hypothesis is 
fully in accordance with the occurrence of asphalt in cavities lined 
with crystals in crystalline rocks; as well as with the occurrence of 
organic substances in numerous minerals (e.g., emerald, citrine, 
various red and green felspars, smoky quartz) formed in the same 
way as the Brazilian topaz. B. H. B. 


Analyses of Emery. By R. Jacnaux (Jahrb. f. Min. 1886, 
i, Ref., 393).—The author analysed three varieties of emery, with the 
following results :— 
Tyre. 


55°8 

72 
175 
19°5 


1000 


Manganite from Oberstein. By R. Brauns (Jahrb. f. Min., 1886, 
i, Mem., 252—253).—The crystals described were found in an agate 
amygdaloid with goethite and quartz, near Oberstein. They are all 
small. The largest is 10 mm.inthe direction of the vertical axis, 2 mm. 
in the direction of the macrodiagonal. The colour is steel-grey, with 
brown streak, The crystals occur isolated on the quartz. The 
following planes were observed: coPd&, oP, coP§, OP, i5Pa. 
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Of these planes, the last is new for manganite. The axial ratio is F 
a:b:¢ = 08441: 1: 0°5448., B. H. B. 

Fusibility of Calcium Carbonate. By A. Brcxer (Jahrb. 7. ; 
Min., 1886, i, Ref., 403—404)—The author has repeated the D 
experiments of Hall and G. Rose of heating calcium carbonate in a Sci 
closed space, air being excluded, and shows that calcium carbonate oe 
(aragonite, calcite, chalk, precipitated calcium carbonate), even at a “ 
low pressure, is changed to crystalline rhombohedral calcium ha 
carbonate, without fusion ensuing. B. H. B. po 

Xenotime from Minas Geraes, Brazil. By H. Gorcerx (Compt. 1 
rend., 102, 1024—1026).—Crystals of xenotime, sometimes entire, ( 
sometimes tarnished and rounded, are found in considerable quantities 
in the washings from the diamond workings at Dattas, to the south ( 
of Diamantina, in the basin of Rio Sao Francisco, and at other bri 
localities in the same district. They are sometimes as much as gre 
10 mm. in length, and their form is a square prism terminated by a 
pyramid with double positive refraction. Measurements of the A 
angles gave the following results: b, b, opposed, 97° 30’; b, b, ad. E 
jacent, 124° 26’; b’m 131°; b:h::115:100. Cleavage easy along the C 
plane m; hardness 5; sp. gr. at 20° = 46. When heated to bright 
redness the crystals become white without loss of weight. Analysis | 
shows that they have the composition P,O;, 35°71; Y.0O; + Er,0,, an 
63°48. Insol. res. 0°62 = 99°81. Leaving out the insoluble matter, an 
which is mainly silica, the composition of xenotime is P,0O;, 35'8; re: 
Y,0; + Er,O;, 64°2, which agrees with the formula (Y,0;,Er,0;) P.0,, 
one-sixth of the bases being erbia. The erbia separated from the 
mineral in the usual way has a rose colour, and gives the erbium 
spectrum described by Thalén. The light reflected from the brilliant 
surfaces of the original crystals gives absorption-bands in the green 
and the blue, but no distinctly visible absorption in the yellow. : 
Xenotime dissolves completely in warm sulphuric acid, but somewhat oh 
less readily than monazite. It contains neither zirconium, titanium, ; 
cerium, nor didymium. C. H. B. a 

Minerals from Kangerdluarsuk, in Greenland. By J. Lorey- tt 

: zEN (Jahrb. f. Min., 1886, i, Ref., 404—405).—Liévrite——The author 
found the axial ratio a: b: ¢c = 0°674367:1:0°418449. The following 
planes were observed: P, 4P2, coP2, coP2, Poo, 2Pco, and various 

high brachydomes and pyramids. ' 

Rinkite-—Monoclinic; a:b: ¢ = 156878 : 1 : 0°292199; B = 88°47’. 8 
: Analysis gave the following results :— a 
i F. Si0,. TiO,. CeO,La0,DiO. YO. 
5°82 29°08 13°36 21°25 0°92 

FeO. CaO. Na,O. Total. 
f 0°44 23°26 8:98 103°11 
: Formula 2R’R"0; + NaF, in which R” is Ce, La, Di, Y, Fe, Ca, . 
i Na,, and R" is Si and Ti. 
t 
y 
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Polylithiontte (lithium mica).—Analysis gave— 


F. Si0,. Al,O;, FeO. KO. Na,O. Li,0. Total. 
7°32 59°25 1207 O93 537 +763 904 101°61* 
B. H. B. 
Minerals of Litchfield, Maine. By F. W. Crarke (Amer. J. 
Sci., 31, 262—272).—The author has examined a number of minerals 
from boulders of an elwolite rock, in Kennebec Co., Maine. 
Eleolite occurs abundantly in Litchfield and West Gardiner in 
characteristic, dark grey, cleavable masses of strong greasy lustre. 
Analysis gave the following results :— 


H,O. SiO. Al,0O3. K,0. Na,0. CaO. MgO. Total. 
086 43°74 3448 455 1662 trace trace 100°25 


Cancrinite—The author has analysed three typical samples : A, 
bright, orange-yellow; B, dirty yellow; and CU, bright yellow, 
granular, the commonest variety. The results were— 


SiO,  Al,Q;. CaO. Na,O. KO. MgO. H,O. CO, Total. 
A. 3629 30°12 427 1956 018 — 298 696 100U°36 
B. 35°83 29°45 512 19°33 009 — 3:79 650 10011 
C. 37°22 2832 440 1943 O18 007 386 622 99°70 


Traces of Mn,O; and Fe,0; were observed in each analysis. An 
analysis of a fresh-coloured mineral which has been called eleolite 
and cancrinite indiscriminately, gave on analysis the following 
results :— 


SiO,  Al,O; CaO. NaO. K.O. H,O. CO; Total. 
38°93 32°52 247 17:02 323 2838 295 99°95 


These figures indicate that the mineral is a mixture of eleolite and 
cancrinite, but do not show whether the mixture is mechanical or due 
to isomorphism. A microscopic examination of the material showed 
the mineral to be a merely mechanical commingling of the two species 
in equal proportions. 

Sodalite——Analysis of this mineral of an intense blue colour gave 
the following results :— 


Si0,. Al,O3. Na,O. K,0. Cl. H,0. Deduct oO. Total. 
37°33 31°87 2456 010 683 41:07 1:54 100°22 


Hydronephelite, a New Species.—Intimately associated with the 
sodalite is a white, massive alteration-product. Two specimens were 
analysed with the following results :— 


H,0. SiO, Al,O; CaO. Na,O. K,0O. Cl. Total. 
13:12 3890 3398 005 1321 4101 trace 10027 
13:30 3924 33:16 trace 13°07 0°88 _ 99°65 


These results show that the mineral is a new species, and one 
belonging to the zeolite family. A microscopic examination showed 


* 102-11 in original. 
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that the zeolite must belong either to the quadratic or hexagonal 
system. The mode of its occurrence indicates clearly that it has 
resulted from the zeolitisation of the sodalite, a phenomenon which 
has been observed in many rocks. With the uniaxial zeolite are 
intermingled small grains of another secondary mineral, biaxial, and 
probably belonging to one of the two inclined systems of crystal- 
lisation. An analysis of carefully purified material shows that the 
impurity must have been small in amount, and similar in composition 
to the new zeolite. The formula of the new mineral is 


Na,HAI,(Si0,)3,3H,0. 
Lepidomelane.—An analysis gave the following results :— 
H,0. SiO». Al,O; — Fe,O,. Fe0. MnO. 
4°62 32°09 18°52 19°49 1410 1°42 
MgO. K,0. Na,0. Total. 
101 8:12 155 100°92 


This analysis is noteworthy on account of the very low percentage 
of silica. B. H. B. 


Hornblende containing Manganese and Zinc, from Frank. 
lin. By J. H. Kioos (Jahrb. f. Min., 1886, i, Mem., 211—223).— 
The author recently received, from a dealer in Gottingen, a mineral 
described as jeffersonite, from Franklin, New Jersey. This consists 
of an aggregate of crystals developed on one side, all with more or 


less rounded edges. The faces are rough but lustrous, and their 
colour is dark green. The crystals are columnar, but shortened in 
the direction of the axis of symmetry, and the two planes, coPcé, 
predominate. Their size varies from 10 to 27 mm. in the direction of 
the vertical axis, and from 10 to 35 mm. in that of the clinodiagonal. 
It is evident that the mineral is not pyroxene, but hornblende. The 
sp. gr. is 3°352. On boiling with concentrated hydrochloric acid, the 
powdered hornblende dissolved completely, flocculent silica separating 
out. Analysis gave the following results :— 


Si0,. TiO,. A1,03. Cr,0;. FesOz. FeO. MnO. 
39°59 1°76 11°20 0°13 5°97 11°31 3°07 
ZnO. MgO. CaO. Na,O. K,0. H,0. Total. 

0°53 8°42 12°85 3°31 1°95 1:02 101°11 


The constitution of the Franklin hornblende does not agree with 
the analyses of jeffersonite hitherto published. It is true that the 
jeffersonite analyses differ considerably from one another, especially 
in the percentages of manganese, zinc, and alumina ; and it is probable 
that in several cases the mineral analysed was amphibole. = 2. 

The Hainstadt Clays. By C. W. Bromsrranp (J. pr. Chem. [2], 
33, 483—488).—The author criticises the methods of analysis (which 
he considers more remarkable than the results) employed by Stro- 
hecker in examining these clays (this vol., pp. 314 and 424). Results 
of analyses are given which show that silica, alumina, and iron are 
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present in much larger quantities than those given by Strohecker, 
and that the rare metals are entirely absent. N. H. M. 


Note.—Schertel (Ber., 19, 1368) has also examined the clays for 
rare metals with negative result. N. H. M. 


Chemistry of Sea-water. By A. Hampera (J. pr. Chem. [2], 
33, 433—463 ; compare this vol., p. 322).—An apparatus is described 
for estimating nitrogen and carbonic anhydride in sea-water; the 
boiling out of the gases from the water, and the analysis of the 
gas boiled out are conducted in the same apparatus. The amount of 
nitrogen in deep sea-water is the same as the amount absorbed by the 
water at the surface; the amount of oxygen is somewhat diminished 
by oxidisable substances in the water. The amount of nitrogen 
present depends not only on the temperature, but also on the per- 
centage of salts dissolved in the water; thus a difference of 0°2 per 
cent. of salt dissolved corresponds to a difference of about 0°15 to 
0-2 c.c. in the amount of nitrogen (per litre). 

The formula N = 19°139 — 0°4735¢ + 0°0074¢ is given for deter- 
mining the effect of temperature on the amount of nitrogen in pure 
water ; it can only be used for temperatures up to a little above 20°. 

The amount of carbonic anhydride dissolved in sea-water varies 
with the temperatures, a difference of 10° corresponding with 3—6 per 
cent. of carbonic anhydride. Tornde (Norwegian North Atlantic 
Expedition, 1876-78) and Dittmar (Challenger Expedition, 1, 103) 
conclude from the fact that the carbonates present in sea-water are 
not acid carbonates, that the water contains no free carbonic anhy- 
dride. Experiments described by the author show that free carbonic 
anhydride is present in sea-water; the amount of carbonic anhydride 
increases as the water is diluted. This is explained by the theory 
of the chemical action of mass. N. H. M. 


Organic Chemistry. 


Action of Phosphoric Chloride on Hydrocarbons. By A. 

Cotson and H. Gaurier (Compt. rend., 102, 1075—1077).—When 
durene is heated with an excess of phosphorus pentachloride at 
185—195° for 4 or 5 hours, it yields the symmetrical tetrachloro- 
derivative C,H,(CH,Cl), (1:2:4:5), which forms white crystals, 
melting at 133—137°. If boiled for a long time with water, it loses 
all its chlorine as hydrogen chloride, but does not yield any organic 
acid. The chlorine is, therefore, entirely in the side-chains, but is 
not in the form of the aldehydic group CHCl,. 
_ Asmall quantity of another product is also obtuined intermediate 
in composition between the tri- and tetra-chloro-derivatives. When 
boiled with water, it yields a bitter oil, which is most probably 
durene-glycerol. 
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If ethylene chloride is heated at 190° for 10 hours with the 
quantity of phosphorus pentachloride necessary to convert it into 
the tetrachloro-derivative C,H.Cl, it yields the trichloro-derivative 
C.H,Cl;, with a larger proportion of the derivative C,H,Ch, which 
boils between 133° and 146°, and is therefore the symmetrical 
derivative. lt is not altered by prolonged boiling with water, but 
is decomposed in presence of sodium carbonate, or if heated with 
water at 175°. 

The use of phosphorus pentachloride makes it possible to prepare 
symmetrical chlorine-derivatives in either the fatty or aromatic series 
without any production of the isomerides which are always formed in 
the other methods of preparation. C. H. B, 


Action of Hydriodic Acid onIsobutylene. By M. Cufcuovxorr 
(J. Russ. Chem. Soc., 1886, 207—215).—Isobutylene prepared by 
the action of alcoholic potash on isobutyl iodide, was passed into 
hydriodic acid saturated at 0°. It was found that an absorption of 
isobutylene only takes place so long as the concentration of the acid 
is higher than that of the constant hydrate 2HI + 11H,0 (b. p. 
127°, sp. gr. 1°7). As soon as this limit is reached, the absorption 
ceases. 

Another series of experiments was undertaken with the view of 
studying the influence of temperature on this reaction. The hydriodic 
acid used had the sp. gr. 1°75; it was saturated with isobutylene at 
0°, 19°, 39°, 52°, 64°, 72°, 81°, 87°, 100°, 108°, and 117°. After this, 
the density of the layer of aqueous liquid containing the remainder 
of the acid was determined. It was found that the density (1°7 at 0°, 
as already stated) gradually diminishes, reaching a minimum in 
the experiment at 64°, namely 1°42°; it then again rises, the sp. gr. 
of the acid formed at 117° being 1°69. This is due to the decom- 
position of butyl iodide by water and formation of trimethylcarbinol, 
the maximum quantity of which is formed at 64°. 

The author then described his method of separating Puchot’s 
butylene into secondary butyl iodide and pure isobutylene (Abstr., 
1885, 495). Tertiary butyl iodide is decomposed by water at the 
ordinary temperature until the constant hydrate of hydriodic acid is 
formed; therefore the minimum quantity of water necessary to 
decompose 100 grams of the iodide is 64 grams. 4. &. 


Preparation of Mercury Fulminate. By C. A. Losry pe 
Bruyn (Ber., 19, 1870—1372).—As an improvement on Beckmann’s 
method for the preparation of mercury fulminate (this vol., p. 606) 
it is suggested that it is preferable to add the mercury solution to the 
alcohol, instead of the alcohol to the solution. The danger in this 
part of the operation is thus removed. If the reaction does not 
commence of itself, it is merely necessary to slightly warm the 
mixture. The difference in behaviour of the mixture is analogons to 
that observed in mixing alcohol and nitric acid together. Thus if the 
alcohol is added to the acid, the mixture is far more unstable than if 
the acid is added to the alcohol. The difference is to be accounted 
for by the presence of nitrous acid and lower oxides of nitrogen in the 
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nitric acid ; the alcohol, added to the acid, is thus in the presence of 
a considerable quantity of nitrous acid, which, under these conditions, 
oxidises the alcohol. This oxidation, once commenced, proceeds with 
accelerated violence, whilst the lower oxides of nitrogen effect the 


oxidation. Vi. He Vs 


Hexylglycerol obtained from Allyl Dimethyl Carbinol. By 
D. Ortorr (J. Russ. Chem. Soc., 1886, 222—235).—Hexylglycerol 
was prepared by first adding bromine to dimethyl allyl carbinol and 
then replacing the two bromine-atoms of this dibromhydrin by 
hydroxyl. To effect this latter part of the reaction, different methods 
were tried. The acetate of the dibromhydrin was heated with silver 
acetate in order to obtain a triacetate of hexylglycerol, but this 
compound could not be distilled without undergoing decomposition 
into the diacetate of an unsaturated glycol and acetic acid. A better 
result was obtained by treating the dibromhydrin with baryta-water ; 
after some time a syrupy substance could be separated from the 
mixture, soluble in water and in alcohol, insoluble in ether; on 
analysis it was found to be hexylglycerol. Under a pressure of 17 to 
18 mm. it distils at 164°5—165°5°, under 78 mm. at 190—192°; the 
colourless distillate has the sp. gr. 1:0936 at 0°, and from its mode of 
formation must have the constitution OH-CH,-CH(OH)-CH,CMe,-OH. 

A more rapid and convenient method for preparing the glycerol 
consists in treating its monochlorhydrin with potash (compare Abstr., 
1886, 138). This monochlorhydrin was prepared by adding aqueous 
hypochlorous acid to allyl dimethyl carbinol, the mixture being cooled. 
By the action of alcoholic potash on an ethereal solution of the 
monochlorhydrin, a colourless liquid was obtained, distilling at 171— 
178°, partly soluble in water and probably containing a glycid formed 
by the elimination of a molecule of hydrogen chloride from the 
monochlorhydrin. No constant product could be obtained by adding 
chlorine to allyl dimethyl carbinol; an attempt to convert the 
dichlorhydrin into a glycid, by treating it with potash, also failed. 

When iodine was introduced by small portions into a flask con- 
taining allyl dimethyl carbinol, mercuric oxide and water, an iodhydrin 
was formed which could be extracted by ether, and after evaporation 
of the solvent forms a viscous, brownish, non-crystallisable mass. 

Finally the behaviour of the new hexylglycerol towards hydriodic 
acid was studied. Dilute hydriodic acid does not act on it, con- 
centrated fuming acid forms an iodide, for the main part distilling 
at 140—150° (probably tertiary hexyl iodide, b. p. 142°), and 
yielding on treatment with alcoholic potash a hydrocarbon and an 
alcohol. The former when distilled with metallic sodium passes 
over at 64—67°; this hydrocarbon seems to be identical with 
dimethylethylethylene (b. p. 65—67°), obtained from tertiary hexyl 
iodide. A. T. 


Mannitol Dichlorhydrin. By Srvo.osorr (J. Russ. Chem. Soc., 
1886, 135—141).—To prepare mannitol dichlorhydrin, a solution of 
1 part of mannitol in 10 parts of fuming hydrochloric acid (sp. gr. 
1:19) is heated at 105—107° in sealed tubes during 20 hours. The 
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brown liquid is evaporated on a water-bath at 40°, when impure 
crystals of the dichlorhydrin separate. These are purified by 
repeated crystallisation from water or boiling alcohol, after treatment 
of the solution with animal charcoal. From water, the compound is 
obtained in transparent, colourless tables, from alcohol in thin, white 
plates, with nacreous lustre. The compound is easily soluble in hot 
alcohol and is not decomposed by prolonged boiling of the solution. 
100 parts of the saturated solution in absolute alcohol contain 2°4 
parts of the dichlorhydrin at 15°, and 15°5 parts at the boiling 
temperature. 

By the action of sodium amalgam on an aqueous solution of the 
dichlorhydrin, no reduction takes place; the first product of the 
reaction is mannitan monochlorhydrin formed by the loss of one 
molecule of hydrogen chloride; this substance then loses a second 
molecule of hydrogen chloride and is converted into 8-mannid, an 
anhydride of mannitol. Unsuccessful attempts were made to reduce 
the dichlorhydrin by zine and hydrochloric acid, by hydrogen 
evolved by electrolysis of hydrogen chloride, by boiling with zinc- 
dust, and by magnesium in presence of water and traces of platinum 
chloride. 

f-Mannid is a solid melting at 119°, easily soluble in alcohol and 
in water, and insoluble in ether. 100 parts of its aqueous solution, 
saturated at 15°, contain 60 parts of 6-mannid. It is obtained from 
aqueous solutions in the form of large bright prisms, from alcoholic 
solutions in long, thin, acicular prisms. Under a pressure of 16 mm., 
it distils at 206—210° with scarcely any decomposition; at the 
ordinary pressure, it slowly sublimes at 140°. The substance is dextro- 
rotatory ; a 2°55 per cent. aqueous solution at 21° has the rotatory 
power [z]p = 9405°. The addition of the elements of water to 
f8-mannid could not be effected ; ammoniacal silver solution is easily 
reduced by the compound; the oxidation of 8-mannid by means of 
platinum-black yields a syrupy acid. A. T. 


Acid Fermentation of Glucose. By Bourrovx (Compt. rend., 
102, 924—927).—The acid fermentation of glucose takes place under 
the influence of a micrococcus resembling that to which the author 
has previously given the name M. oblongus. If this ferment is sown 
in a solution of glucose in yeast-water containing an excess of chalk, 
and kept at 35°, crystals of the calcium salt of an acid separate, and 
before long the surface of the liquid is covered with a crystalline 
ernst. If the zymogluconic acid obtained by the action of M. oblongus 
on glucose is mixed with yeast-water and the ferment under the same 
conditions, it yields the same product. In order to obtain the free 
acid, the calcium salt is converted into the cadmium salt, which is 
purified by recrystallisation, and then decomposed by hydrogen 
sulphide. The free acid is an almost colourless syrup, with a distinctly 
acid reaction, very soluble in water and alcohol, but only slightly 
soluble in ether. It is turned brown by a slight elevation of tem- 
perature, or by the addition of a slight excess of alkali, especially 
ammonia. 

The calcium, strontium, and cadmium salts are crystallisable, but 
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show great tendency to form supersaturated solutions; the potassium, 
sodium, ammonium, and thallium salts have only been obtained in the 
form of syrups. The calcium salt crystallises in prisms with a 
rhombic base, which seem to belong to the monoclinic system; it is 
only slightly soluble in cold water, but dissolves much more readily 
in boiling water; the hydrochloric acid solution is distinctly levo- 
yyrate. The strontium salt forms microscopic crystals, which seem to 
be derived from a prism with a rhombic base; it is only slightly 
soluble in cold water, but is much more soluble in boiling water. The 
cadmium salt forms very brilliant crystals, which seem to belong to 
the monoclinic system; it dissolves in about 65 parts of water at 15°, 
and is very soluble in boiling water. Concentrated solutions of the 
salt are gradually decomposed by ebullition. 

With normal or basic lead acetate, or with bismuth nitrate, solu- 
tions of the salts give white amorphous precipitates, soluble in acetic 
acid. Concentrated solutions also give crystalline precipitates, which 
form slowly with salts of calcium and strontium, but they give no pre- 
cipitate with salts of barium, magnesium, cerium, zinc, iron, or copper. 
The solutions of the acid and its salts have considerable reducing 
power. They decolorise alkaline potassium permanganate; reduce 
silver nitrate slowly in the cold, instantly on boiling, and with 
ammoniacal silver nitrate they form a silver mirror. Boiling solutions 
also reduce Fehling’s solution, mercurous nitrate, bismuth nitrate, 
and mercuric chloride. 

Analysis of the cadmium and calcium salts shows that the acid has 
the formula C,H,,0O;. It is probably not identical with Maumene’s 
hexepic acid, and the author gives to it the name “ oxygluconic acid.” 

Saccharose yields no acid under the same conditions. 

C. H. B. 


Anilides of Galactose and Levulose. By V. Soroxtne (J. Russ. 
Chem. Soc., 1886, 129—132).—This paper has already appeared 
in part (compare this vol., p. 526).—The anilides of galactose and 
levulose are easily obtained in crystals; they even separate out 
directly from the product of the reaction on cooling. Both have the 
composition C,,H,,NO,, and exhibit the same properties; they melt in 
the dry state at about 147°, are partly decomposed, and become 
brown at this temperature, solidifying to brown, vitreous masses. The 
anilides are sparingly soluble in cold alcohol, jin hot alcohol they 
dissolve better, but yet not very readily; they dissolve in cold water, 
giving a neutral solution, which undergoes no-decomposition when 
heated with alkalis. The anilides give most of the reactions of 
glucoses; they reduce alkaline solutions of copper, mercury, and 
silver, and react with picric acid and indigo; but to effect these 
reactions, more prolonged heating is required than with glucose. The 
work is being continued. A. %, 


Melezitose. By ALexuine(J. Russ. Chem. Soc., 1886, Ref., 87—-88). 
—The author has examined melezitose, obtained from Turkestan 
manna (Abstr., 1885, 943) with the following results: crystalline 
auhydrous melezitose, as well as anhydrous melezitose from crystals 
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containing water of crystallisation, melt at 147—148°. The anhydrous 
crystalline compound has the sp. gr. = 1°540 at 17'5 (water at 4° = 1) ; 
at 17°5° one part dissolves in three parts of water; the specific 
rotatory power of these solutions is diminished as the concentration 
increases. The total inversion of melezitose by dilute acids yields 
dextrose, which was obtained in the crystalline state, and proves to 
be identical with ordinary dextrose. A compound of melezitose with 
phenylhydrazine (yellow needles melting at 172°, when it begins to 
decompose) was prepared; crystalline compounds with chlorides of 
the alkali metals are not formed. Octacetylmelezitose forms large, 
translucent, monoclinic crystals, melting at 170°. The benzene 
solution of this substance (0°6243 gram in 10 c.c.) has at 20° a 
specific rotatory power [a]p = + 110°44°. Melezitose and octacetyl- 
melezitose do not reduce Fehling’s solution even at the boiling 
temperature. A. T. 


Combination of Hydrogen Phosphide with Chloral Hydrate. 
By J. pe Grrarp (Compt. rend., 102, 1113—1116).—One part of phos- 
phonium iodide dissolves rapidly in an ethereal solution of two parts 
chloral hydrate, forming a colourless, highly refractive liquid which 
fumes in the air. When this liquid is evaporated over sulphuric acid, 
it deposits small brilliant prisms of dichloralphosphine hydrate, 
2PH(CCl,CH-OH).,H.0. The crystals melt at 117—119°, and re- 
crystallise on cooling, but if kept at this temperature they gradually 
lose water, and are converted into dichloral phosphine melting at 
142—144°. The same change takes place when the crystals are 
heated at 100° in a current of dry air. If rapidly heated in a test- 
tube, the hydrate melts, and then volatilises with evolution of spon- 
taneously inflammable hydrogen phosphide. It is dissolved by a con- 
centrated solution of potassium hydroxide with development of heat 
and evolution of hydrogen, and yields a red solution which contains 
chlorine, formic acid, and hypophosphorous acid. 

Butylchloral hydrate under similar conditions yields a compound 
of buttery consistence. 

When 18 parts of dichloralphosphine hydrate are dissolved in 
20 grams of acetic anhydride, and the liquid heated in a current of 
dry air at 130—140° to expel the excess of anhydride, a liquid is 
obtained which after some days deposits crystals of the composition 
PH(CCl,CH-OAc),,H,0, or dichloralphosphine hydrate in which 
the two alcoholic hydrogens have been replaced by acetyl. 

The crystals begin to melt at 72°, but gradually decompose, and 
fusion is not complete until the temperature reaches 130°. They are 
insoluble in cold water, but dissolve in boiling water, in alcohol, and in 
ether, and also in concentrated aqueous potash with development of 
heat and evolution of hydrogen, forming a solution which contains an 
acetate. 

Acetic anhydride and dichloralphosphine yield a compound which 
does not readily crystallise, but when the dichloralphosphine is 
dissolved in propionic anhydride, somewhat soft crystals of the com- 
pound CCl,CH(OH):PH-CH(O-COEt)-CCI; are obtained. They are 
insoluble in cold water, but dissolve in boiling water, in alcohol, and 
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in ether. They begin to melt at 88°, but gradually decompose, and 
fusion is not complete until the temperature rises to 150°. They 
dissolve in concentrated aqueous potash with development of heat 
and evolution of hydrogen. C. H. B. 


Descent of the Series from Myristic Acid to Lauric Acid. 
By E. Lutz (Ber., 19, 1433—1441).—This series of reactions was 
effected by the method worked out by Hofmann, who has previously 
effected the descent of the series from the amide of nonylic acid down 
to normal valeramide (Abstr., 1884, 1114). 

Myristotridecylearbamide, C,\,4H2;0°-NH-CO-NH-C,;H2;, is prepared by 
mixing finely powdered myristamide with bromine (equimol. prop.), 
adding 10 per cent. of aqueous soda, and heating on the water-bath. It 
is readily separated from unaltered myristamide by its very slight 
solubility in cold alcohol. It crystallises in stellate groups of silky, 
white needles, and melts at 103°. 

Tridecylamine, NH.C,;Hx, is prepared by distilling the preceding 
compound with solid potash. It forms a lustrous, white, fatty mass, 
melts at 27°, and boils at 265° without decomposition, has an alkaline 
reaction, eagerly absorbs either water or carbonic anhydride, and is 
readily soluble in alcohol or ether. The hydrochloride forms colour- 
less needles. The platinochloride, (C\s3Hz*NH.)2,H,PtCl,, crystallises 
in lustrous, yellow lamelle, and decomposes at 233°. 

Tridecylnitrile, C,zH2s*CN, is formed by the action of bromine and 
aqueous soda on tridecylamine. It is a colourless oil of aromatic 
odour, boils at 275°, and is insoluble in water, but readily soluble in 
alcohol and ether. When a mixture of the nitrile and concentrated 
sulphuric acid is allowed to remain for 24 hours, and is then poured 
into a large quantity of cold water, tridecylamide, C,,.H2s*CONH), 
separates. This crystallises in silky, colourless plates, melts at 98°5°, 
and is insoluble in water. 

By a similar series of changes, this amide was converted into the 
amide of lauric acid; the following new compounds being formed. 
Tridecylduodecylcarbamide, C,,H2;*N H-CO-NH-C,;H2;0, melts at 100°5°. 
Duodecylamine, Cy.H»;sNH2, melts at 25°, boils at 247—249°; the 
hydrochloride, C,.H.;N,HCI, crystallises in yellow needles; the platino- 
chloride, (C;.HyN)2,H,PtCh, crystallises in yellow scales, and decom- 
poses at 215°. Laurinamide melts at 97° (Krafft gives 102°, 
Ehrstadt, 110°). A. J. G. 


Butter. By E. Duvtavx (Compt. rend., 102, 1022—1024, 1077— 
1079).—The author has determined the proportions of volatile acids 
in butters by means of the method of fractional distillation described 
in 1865 (Ann. Chim. Phys.), the butters examined being a series of 
prize Normandy butters exhibited at the February exhibition in the 
Palais d’Industrie. The following results were obtained (p. 686). 

With the exception of No. 6, in which the proportion of casein is 
abnormally high, the composition of all these butters is remarkably 
uniform, and this is especially noticeable in the combined amounts of 
the volatile acids, and the ratio between the two acids. It may be 
said, therefore, that the constitution of the glycerides of the volatile 
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Milk-sugar........... 
Casein and salts....... 


Caproic acid (per cent.) 
Butyric acid (per cent.) 3°65 
Sum of the acids ...... 5°91 

Ratio... .cccccccee| Bl 2°0 2°0 2°0 2°0 2°1 2°1 


acids is identical in all these butters. Further experiments are neces- 
sary, however, to ascertain the influence of breed, locality, and season. 
A sample of butter from the district of the Meuse, derived from an 
entirely different breed, showed exactly the same ratio between the 
two volatile acids. 

It is generally supposed that the rancidity of butter is due toa 
butyric fermentation resulting from the action of microbes derived 
from the air on the albuminoids present in the butter. Some very 
old and salt butters imported from Brazil were found, however, to 
contain casein in its original condition, and when the butter was 
washed the water was free from microbes. The free acid in the 
batter had, however, increased to 10 or 20 times its original amount. 
It follows that the rancidity of butter is not due to microbes, 
but is the result of a spontaneous decomposition of the glycerides 
analogous to that which Berthelot has observed in the case of other 
ethereal salts. This decomposition is accelerated by the presence of 
water and free acid, but is more or less retarded by salt and borax. 
Of the different ethereal salts present in butter, butyrin is the least 
stable, caproin more stable, and the glycerides of the non-volatile 
acids still more stable. 

This spontaneous decomposition is complicated by the action of air, 
microbes, and light. The action of air and light results in an absorp- 
tion of oxygen with formation of carbonic anhydride, the quantity of 
which is always less than that which corresponds with the amount of 
oxygen absorbed. The products of oxidation are various, but the 
most important is formic acid. Oxidation, however feeble, first 
attacks those substances to which the butter owes its flavour and 
odour. As oxidation progresses, an odour of tallow is developed, this 
action being especially rapid in direct sunlight. 

In addition to the action of air and light, there is the action of 
microbes, and especially of cryptogamic vegetations which cover the 
mass of the butter with their loose, almost invisible mycelia. This 
action accelerates the decomposition of the glycerides, and at the 
same time brings about the alteration of the nitrogenous compounds 
present in the butter. If the albuminoids are present in small 
quantity, butyric acid is formed, and its presence accelerates the 
decomposition of the glycerides, more free acid being liberated up to 


ORGANIC CHEMISTRY. 687 


acertain point, beyond which the acid is only set free in quantity 
equal to that which is oxidised or evaporates. The butter remains 
colourless except where it is in contact with mycelial tubes. When 
the quantity of albuminoids is large, the mass becomes alkaline, and 
the fatty matter darkens in colour owing to its gradual conversion 
into a black resin completely soluble in alcohol and in alkaline solu- 
tions. The resin is also formed in sunlight in presence of an alkali. 
These facts explain the grey or black colour of old cheese. - 
C. H. B. 

Oxidation of Oils. By A. Livacue (Compt. rend‘, 102, 1167— 
1170).—The best method of accelerating the drying’ of oils (Abstr., 
1883, 756, and 1884, 532) is to agitate the oil with a mixture of 
finely divided lead (precipitated on sheets of zinc or iron from solu- 
tions of lead salts) and manganese nitrate, then decant and agitate 
with lead oxide to decompose the manganese salt. When treated in 
this way, a thin layer of linseed oil dries completely in less than four 
hours at the ordinary temperature. The absorption of oxygen takes 
place much more rapidly with drying than with non-drying oils, but 
after a time the drying oils which have become quite hard begin to 
lose weight and become somewhat viscous, whilst non-drying oils 
continued to increase in weight during the two years over which the 
experiment extended. The absorption of oxygen results in the partial 
conversion of the insoluble fatty acids into soluble acids. After two 
years, the composition of the non-drying oils, so far as the acids are 
concerned, is very similar to that of the drying oils at the end of one 
year. C. H. B. 


Dibromacrylic Acid. By H. B. Hitt (Ber., 19, 1396—1397).— 
The author refers to a paper by Stolz (this vol., p. 530) in which the 
constitution of a substituted acrylic acid is determined by conversion 
into the known dibromacrylic acid, melting at 86°. It was previously 
shown that there are two dibromacrylic acids, both of which melt at 
85—86°, but differ in their general behaviour (compare Ber., 14, 
1676; Proc. Amer. Acad., 14, 211). N. H. M. 


Constitution of Dextrose-carboxylic Acid. By H. Kiniani 
(Ber., 19, 1128—1130).—In a previous communication (this vol., 
p. 526) the author stated that by the reduction of dextrose-carboxylic 
acid he had obtained a heptolactone. This lactone boils between 216° 
and 230° at 717 mm., but at the same time undergoes partial decom- 
position so that it could neither be obtained in a pure state, nor could 
its true boiling point be ascertained. When boiled with baryta-water, 
it yields a crystalline salt of a hydroxyheptylic acid. The author 
found that besides this lactone about an equal quantity of normal 
heptylic acid was produced during the reduction of dextrose-carboxylic 
acid. He therefore concludes that dextrose-carboxylic acid is un- 
doubtedly a hexahydroxyheptylic acid, and that dextrose cannot have 
the constitution of a ketone-alcohol. L. T. T. 


Isomerism of Paraffinoid Carboxylic Acids. By A. MicuarL 
(Ber., 19, 1381—1386).—The determination of the constitution of 
unsaturated dicarboxylic acids of the fumaric series from their 
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halogen additive products (Fittig), and the production of anhydrides 
(Anschutz), does not appear to the author to be altogether satisfactory, 
inasmuch as some acids do not readily form halogen additive products, 
and at the high temperature required for the production of anhydrides 
isomeric transformations might occur. But the aniline reaction pro- 
posed by the author (p. 697) is free from these objections, and can be 
applied in such cases of isomerism. Thus, as both aconitic and 
itaconic acids give this reaction they belong to the maleic acid type, 
and can be represented by the constitutional formuls 


COOH-CH : C(COOH)-CH,COOH and CH, : C(COOH)-CH,-COOH 


respectively. From similar considerations citraconic acid, as obtained 
by heating hydroxypyrotartaric acid, has the constitution 


COOH:CMe : CH:COOH, 


a formula which is in accordanee with the behaviour of bromo- 
citraconic acid in the aniline test. The author considers that 
mesaconic acid should be represented by the same constitutional 
formula as citraconic acid, the nature of their isomerism being 
similar to that observed in the cinnamic acids. It is proposed to use 
the prefix “allo” for the less stable of two such isomerides: thus 
fumaric acid might be designated allomaleic acid, or the 8-tri- 
methylenecarboxylic acid of Conrad and Guthzeit (Abstr., 1884, 992) 
as alloitaconic acid. The author considers that this hypothesis of 
alloisomerism is preferable to improbable and baseless hypotheses of 
relative arrangement of atoms. V. H. Vz. 


Trimethylenedicarboxylic Acid (1,1). By W. H. Perxry, jun. 
(Ber., 19, 1049—1052 ; compare Trans., 1885, 820).—The author has 
again tried the action of benzyl chloride on ethyl trimethylene- 
dicarboxylate in the way suggested by Fittig and Marburg (Ber., 18, 
3414), with the same result as before, the greater part of the benzyl 
chloride being recovered unchanged. 

When ethylic methylmalonate is treated with benzyl chloride and 
sodium, a small quantity of benzyl ether and much ethylic benzyl- 
methylmalonate are formed: Fittig and Marburg (loc. cit.) obtained 
nothing but benzyl ether. 

Trimethylenedicarboxylic acid is not acted on by bromine in the 
dark ; in yielding a bromine-derivative in presence of light, it behaves 
in a manner analogous to trimethylene. A bromine-derivative formed 
by the splitting of the trimethylene-ring would have the constitution 
CBr(COOH),°CH,°CH,Br, or C(COOH),°(CH.Br),, whilst the con- 
stitution of a bromine-derivative of.a vinylmalonic acid would be 
CH(COOH),CHBr-CH,Br. 

Nitric acid has no action on tri- or tetra-methylenedicarboxylic 
acid, which, theref:re, in this respect behave like disubstituted 
malonic acids, and unlike the monosubstituted malonic acids (compare 
Franchimont, Abstr., 1885, 964). 

The optical properties of trimethylenedicarboxylic acid, as well as 
its magnetic circular polarisation, point to its being a saturated com- 


pound. N. H. M. 
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Action of Trimethylene Bromide on Ethylic’ Sodaceto- 
acetate. By W. H. Perkin, jun. (Ber., 19, 1244—1247).—The 
compound C,oH,.O, obtained by the action of. trimethylene bromide 
on ethyl sodiomalonate (Abstr., 1883, 1083) can only be ethylic 
allylmalonate or tetramethylenedicarboxylate ; on the other hand, the 
product of the reaction between trimethylene bromide and ethylic 
sodacetoacetate could be formed in a manner analogous to either of 
those compounds, or the ketonic oxygen of the ethylie acetoacetate 
could take part in the reaction with formation of a compound 


COOEtC< GH oH Sone 


This latter view is probably correct, as the magnetic rotation of 
ethylic acetyltetramethylenecarboxylate excludes the possibility of 
its being a tetramethylene-derivative ; it would also account for the 
fact that the compound does not react with phenylhydrazine. 

Ethylic acetyltrimethylenecarboxylate appears to have the consti- 
tution previously assigned to it (Trans., 1885, 829).; it reacts readily 
with phenylhydrazine, and its physical properties show that its con- 


stitution is similar to that of ethylic trimethylenecarboxylate. 
N. H. M. 


Isosaccharic Acid. By F. Tiemann and-R. Haarmann (Ber., 19, 
1257—1281; compare Abstr., 1884, 724).—The specific rotation of 
isosaccharic acid is 46°12; it is not affected by heating the substance 
at high temperatures. The ammonium salt, C.Hs(NH,).0,, crys- 
tallises in needles; the lead salt (with 2 mols. H,O) also forms 
needles. The ethyl salt (loc. cit.) boils without decomposition in a 
current of carbonic anhydride at 250° (uncorr.);:its. specific rotation 
= 35°5. 

The esoanhydride of isosaccharic diamide, CsH,O(OH).(CONH,)., is 
obtained by dissolving ethyl isosaccharate in alcoholic ammonia ; after 
some hours crystals separate. It melts at 226° and is readily soluble 
in water, sparingly in alcohol and ether; the specific rotation is 7°16. 
When boiled with aqueous hydrochloric acid, it is converted into 
isosaccharic acid. 

The esoanhydride of isosaccharic dianilide, C,H,O(OH),(CO-NHPh),, 
is prepared by heating ethyl isosaccharate for three to four hours 
with sufficient aniline to dissolve it. When cold, the product forms a 
thick syrup which deposits crystals if treated with ether. It crystal- 
lises in white needles sparingly soluble in water, readily in alcohol, 
ether, benzene, &c.; it melts at 231°. 

When 5 grams of isosaccharic acid is heated with 50 grams of 
hydriodic acid (sp. gr. = 1°67) and 2 grams of amorphous phosphorus 
at 145—150°, adipic acid is formed. The carbon-atoms in isosac- 
charic acid must therefore form a chain. 

Ethyl tetracetylisosaccharate, CsH,(OAc),(COOEt)2, is obtained by 
heating ethyl isosaccharate with acetic chloride at 100° for one hour. 
It forms white needles readily soluble in water, alcohol, and ether, 
&e. ; it melts at 47°. When exposed to air, it is gradually decomposed 
with liberation of acetic acid. The formation of this tetracetyl- 
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derivative shows that isosaccharic acid is normal tetrahydroxyadipic 
acid, COOH-[CH(OH) },,;COOH. 

Tetracetylisosaccharic acid, CHO, is prepared by digesting 
isosaccharic acid with an excess of acetic chloride for several hours at 
100°. It crystallises in needles (with 1 mol. H,O) melting at 101°. 

It was previously shown (oc. cit.) that isosaccharic acid decomposes 
when heated with formation of pyromucic acid. When heated in a 
stream of dry hydrogen chloride, it yields dehydromucic acid. 
Assuming furfurane, the basis of pyromucic acid, to have the con- 
stitution Ge ; yee a furfuranedicarboxylic acid derived from 
normal tetrahydroxyadipic acid must have the constitution 


CH : C(COOH). ,. 
<ocH : c(cooH)>?: 


dehydromucic acid is therefore furfurane-aa -dicarboxylic acid. 

- Hydrochlorofurfurane-aa'-dicarboaylic acid, CsH;CIO(COOH)),, is 
obtained by heating isosaccharic acid (1 mol.) with phosphorus 
pentachloride (6 mols.) for 50 hours, by which time the evolution of 
hydrogen chloride ceases. The product is distilled until the tempera- 
ture in the retort is a little above 110°, and the residue treated 
gradually with a concentrated solution of sodium carbonate ; it is then 
warmed slightly, diluted with water, treated with sulphuric acid, and 
extracted with ether. It forms long, white needles, melting above 
340°, soluble in water, alcohol, and ether, insoluble in chloroform, 
benzene, &c. The barium, calcium, and silver salts were prepared; 
the ethyl salt crystallises in white needles melting at 40°; it is readily 
soluble in the usual solvents. When hydrochlorofurfuranedi- 
carboxylic acid is boiled with a solution of potash, it gives up the 
elements of hydrochloric acid and yields potassium furfurane-aa- 
dicarboxylate. 

The esoanhydride of isosaccharic diamide decomposes, when 
distilled in a stream of carbonic anhydride, yielding as chief product 
pyromucamide ; a trace of pyrroline or of a derivative of pyrroline 
is formed. The same product was obtained by distilling am- 
monium isosaccharate. These results make it probable that the 
internal anhydrides of isosaccharic diamide and dianilide are hydr- 
oxyl-derivatives of tetrahydroxylfurfuranedicarboxylic amide and 
anilide respectively; their constitution would be expressed by the 
formule :— 


CH(OH)-CH(CO-NH, CH(OH)-CH(CO-NHPh 
<CH(OH)-CH (CONE >° and <CH(OH)-CH(CONHPR>°- 


When isosaccharic acid is distilled with phosphorus pentasulphide, a 
distillate is obtained which gives a distinct indophenine reaction 
with sulphuric acid and isatin; no thiophen or thiophen-derivative 
could, however, be isolated. By heating isosaccharic acid with 
barium sulphide at 210° for six hours, a product is obtained four- 
fifths of which consists of pyromucic acid and one-fifth of thiophen- 
carboxylic acid. N. H. M. 
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Condensation of Formaldehyde with Ethyl Malonate. By 
W. H. Perky, jun. (Ber., 19, 1053—1057).—Ethyl propanetetracar- 
borylate, CH(COOEt).-CH,-CH(COOEt),, is prepared by the method 
of Claisen and Komnenos (Annalen, 218, 145) by heating 30 grams 
of ethyl malonate, 5 grams of paraformaldehyde, and 45 grams of 
acetic anhydride for two days at 120—140°. It is then distiiled, and 
the residue boiling above 250°, which forms the greater part of the 
product of the reaction, fractionated in a vacuum. It is a very thick, 
colourless oil having a slight odour, and boils at 240—241° under 
100 mm. pressure; when pure, it boils at the ordinary pressure with 
scarcely any decomposition. When saponified with alcoholic potash, a 
thick oily acid is obtained which on heating at 200—22U° gives off 
carbonic anhydride with formation of glutaric acid. 

When sodium ethoxide (2 mols.) is added to an ethereal solution of 
ethyl propanetetracarboxy late, a compound C\sH»Na,O,, separates as a 
thick voluminous precipitate. This was treated with bromine and the 
product of the reaction treated with water and extracted with ether. 
The oil obtained by evaporating the ether was then saponified with 
alcoholic potash. The free acid obtained from the potassium salt 
was heated at 180—200°, when it decomposed with evolution of 
carbonic anhydride, yielding an acid having the properties of tri- 
methylenedicarboxylic acid (1, 2) ; the yield of acid was too small to 
completely establish the identity. N. H. M. 


Action of Alcoholic Potash on Carbamide, Thiocarbamide, 
and Substituted Carbamides. By A. Hatter (Compt. rend., 102, 
974—976).—2—2°5 grams of the carbamide was heated in sealed 
tubes with an equivalent quantity of potassium hydroxide and 
20 grams of absolute alcohol. Carbamide yields potassium cyanate, 
ammonia, and water, in accordance with the equation CO(NH,) + 
KHO = KCNO + NH; + H,0. Monethylcarbamide yields potas- 
sium cyanate and ethylamine, and non-symmetrical diethylcarbamide 
vields potassium cyanate and diethylamine. Thiocarbamide and am- 
monium thiocyanate can be converted into one another by heating 
to 160—170°, but if thiocarbamide is heated with alcoholic potash 
the conversion begins below 100°. When the mixture is heated at 
100° for several hours, the reaction is more complicated ; potassium 
thiocyanate and ammonium sulphide are formed, whilst a large pro- 
portion of the thiocarbamide remains unaltered. 

Ethyl isocyanate and isocyanurate yield with alcoholic potash the 
same products as with aqueous potash ; namely, potassium carbonate 
and ethylamine. 

These results show that carbamide and the substituted carbamides 
of the formule CON,H;R and NH.-CONR, in presence of alcohol 
undergo the inverse change to that by which their synthesis is effected. 
This fact to a certain extent supports the constitutional formula for 
urea proposed by Gautier, CO : N-NH,, but although this formula 
enables the constitution of the monoalkyl ureas, and the non-sym- 
metrical dialkyl ureas to be represented, it admits of no representation 
of the constitution of the symmetrical dialkyl-derivatives. 


C. H. B. 
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Urethanes of the Paraffin Series. By G. Arra (Compt. rend., 
102, 977—978).—Isobutyl, amyl, and capryl carbamates, like ethyl 
carbamate, when heated with equivalent quantities of alcoholic 
potash, yield potassium cyanate and the corresponding alcohols, 
It follows therefore that carbamates of the paraffin series in contact 
with alcoholic potash decompose in accordance with the general 
equation NH,-CO-OC,Ha+, + KOH = KCNO + H,0 + C,Hen+,OH, 
and in this respect resemble camphor and menthol carbamates. 

Octyl carbamate can be prepared by the usual reaction, boils at 
135° under a pressure of 20 mm., and crystallises easily. It is 
insoluble in cold water and almost insoluble in boiling water, but 
dissolves very easily in alcohol, from which it separates in colourless 
crystals melting at 54—55°. When heated under ordinary pressure, 
it boils at 230—232°, and is at the same time partially converted into 
cyanuric acid. In this respect it differs from the lower members of 
the same series, but resembles the carbamates of camphor and 
menthol. C. H. B. 


Benzene containing Thiophen. By C. Witiceropr (J. pr. 
Chem. [2], 33, 479—483).—The following lecture experiments show 
the removal of thiophen from benzene: (1) Chlorine is passed into 
50 grams of benzene for 10 to 15 minutes; hydrochloric acid is 
given off. The product is distilled and the distillate treated with 
caustic soda to remove the halogen; it then no longer gives the 
indophenine reaction. (2) 10c.c. of benzene are shaken with freshly 


prepared chlorine-water for 10 minutes; the coloured benzene is 
then poured off, treated with soda, and tested for thiophen which is 
found to be absent. (3) The same result is obtained by adding 
bromine to benzene until the latter has a distinctly yellow colour, and 
then distilling off the benzene and treating the distillate as already 
described. (4) 5 c.c.of the purified benzene are treated with chlorine 
or bromine; on adding a drop of thiophen the liquid fumes from 
evolution of hydrochloric or hydrobromicacid. It is best to use bromine 
and to heat the benzene to its boiling point after the addition of 
thiophen. 

In order to purify a large quantity of benzene from thiophen, 
chlorine was passed for four hours through 4 kilos. of benzene 
cooled with ice and kept in the dark. The greater part then distilled 
at 50—85°, and was found to be free from thiophen. N. H. M. 


Ethyl Phenylthioformate (Ethyl Phenylthiocarbonate). By 
R. Orro and A. Réssine (Ber., 19, 1227—1234).—Ethylic phenylthio- 
formate, SPh-COOKt (Abstr., 1885, 1231), is prepared by boiling 
zine phenylmercaptide (obtained by the action of zinc-dust on thio- 
phenol dissolved in absolute alcohol) with ethyl chlorocarbonate 
(2 mols.) dissolved in benzene until the odour of the latter has dis- 
appeared. More ethyl chlorocarbonate is added and the boiling 
continued ; the clear benzene solution is then poured off and distilled. 
The fraction boiling at 220—270° contains the ethyl phenylthio- 
formate ; this is a very refractive yellowish liquid, having a dis- 
agreeable odour, insoluble in water, miscible with ether and alcohol 


ORGANIC CHEMISTRY. 693 


in all proportions. Thiophenol and ethylphenyl sulphide are formed 
in the reaction. When ethyl phenylthioformate is heated with a 25 per 
cent. solution of soda it is decomposed into ethylphenyl sulphide, 
together with some phenyl hydrogen sulphide and ethyl alcohol, 
The same result was obtained by the action of water at 230°. Ethylio 
ethylthioformate behaves in a similar manner; ethyl sulphide is 
formed, but only in small quantities, the chief products being alcohol 
and ethyl hydrogen sulphide (compare this Journal, 1873, 617). 
Alcoholic ammonia acts on ethyl phenylthioformate yielding urethane, 
thiophenol, carbamide, and ethyl phenyl sulphide. Potassium 
permanganate oxidises ethyl phenylthioformate with formation of 
potassium benzenesulphonate. N. H. M. 


Dinitrophenyl Thiocyanate. By P. T. Austin and F. S. 
Smira (Amer. Chem. J., 8, 89—92).—Dinitrophenyl thiocyanate, 
C;H;(NO,).*SCN.—Dinitrobrombenzene was boiled in alcoholic solu- 
tion with potassium thiocyanate so long as a yellow, crystalline 
powder separated; this substance is purified by treatment with 
methyl alcohol and water; it melts at 139°. When heated with con- 
centrated sulphuric acid, it is converted into dinitrophenyl mercaptan, 
C.H;(NO,).°SH, a light yellow powder, insoluble in the usual solvents ; 
it melts at 195°. Dinitruphenyl sulphide, S(CsH;N20,)>, is formed by 
treating the dinitrophenyl thiocyanate with strong nitric and sul- 
phuric acids. 1t crystallises well from glacial acetic acid, the crystals 
melt at 245°; another dinitrophenyl sulphide has been described by 
Beilstein and Kurbatow (Abstr., 1879, 230). H. B. 


Phenylnitromethane. By S. Gasriet and M. Korps (Ber., 19, 
1145—1148).—If phenylnitromethane (Abstr., 1885, 902) is heated 
with fuming hydrochloric acid at 150°, it is decomposed into beazoic 
acid and hydroxylamine. When treated with alcoholic soda, it forms 
acrystalline magma probably containing the sodium-derivative. When 
bromine acts on an aqueous solution of the sodium-derivative of 
nitrobenzylidenephthalide, phenyldibromonitromethane, CPhBr,-NO,, 
is formed. This is a colourless liquid of pungent odour. When 
iodine is substituted for bromine in the above reaction, a compound, 
C,;H;NO, is obtained which is identical with the substance obtained by 
Koreff from diphenylglyoxime (this vol., p. 363). Koreff ascribes to 


his compound the formula rey — The vapour-density, as 


determined in V. Meyer’s apparatus, corresponded with the simple 
formula C;H,NO; but as the substance used in the determination was 
found after the conclusion of the experiment to have been entirely 
converted intu phenyl cyanate, the vapour-density is probably not 
that of the original substance. From its mode of formation, the 
author was inclined to ascribe to this compound the formula 


CPh:N:Oor cpn<\>, but either of these compounds should 


be broken up by hydrochloric acid into benzoic acid and hydro- 
sylamine, whilst the compound in question is unacted on by hydro- 
chloric acid even at 200°. L. FT. F. 
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Action of Chromyl Chloride on Nitrotoluene. By. V. y. 
Ricuter (Ber., 19, 1060—1062).—Etard (Abstr., 1881, 581) has 
already tried the action of chromyl chloride on ordinary nitrotoluene, 
and obtained a compound, NO,°C,;H,0,., which he described as nitro. 
toluquinone. The author, however, obtained from paranitrotoluene 
and chromyl chloride an almost theoretical amount of paranitro. 
benzaldehyde :—45 grams of chromyl chloride were added to a solu- 
tion of 20 grams of paranitrotoluene in 80—100 yrams of carbon 
bisulphide. After some days, a compound of paranitrotoluene with 
chromylic chloride, NO."CsH,;Me,2CrO,.Cl,, separates as a dark-brown 
powder. This is filtered, washed with carbon bisulphide, and then 
put into water, when it decomposes with formation of chromium salts 
and paranitrobenzaldehyde. This is crystallised from water or 
purified by means of the hydrogen sodium sulphite compound. 

Orthonitrotoluene also forms a compound with chromylic chloride, 
which, however, yields only a small quantity of orthonitrobenz- 
aldehyde when treated with water, the greater part being decomposed 
into its constituents. 

The compound obtained by Etard (loc. cit.) at a temperature of 
150—170° is probably paranitrobenzoic acid. N. H. M. 


Action of Sulphuric Acid on Durene; the Third Tetra- 
methylbenzene. By O. Jaconsen (Ber., 19, 1209—1217; compare 
this vol, p. 67).— When durene is kept in contact with 10 times its 
weight of sulphurie acid for 6—8 hours, the whole being frequently 
shaken, about one-quarter goes into solution, and by the addition of 
ice a crystalline sulphonic acid can be separated and was identified as 
durenesulphonic acid. When the latter is shaken with cold sulphuric 
acid, a separation of durene takes place. 

Pure dry sodium durenesulphonate was frequently shaken with 
sulphuric acid (sp. gr. = 1°839) during four days, and then heated 
for 12 hours at 40—50°. It was then treated with ice, and the sul- 
phonic acid so obtained dissolved in water; the solution was extracted 
with light petroleum, which on evaporation yielded a hydrocarbon 
having all the properties of hexamethylbenzene. The mixed sul- 
phonic acids yielded three amides: the most sparingly soluble amide 
forms lustrous prisms melting at 187°; the second amide crystallises in 
needles which melt at 170—172°; and the third resembles metaxylyl- 
sulphonamide; its melting point varies between 110° and 116°. 

Prehnitene (consecutive tetramethylbenzene), C,H,Me,, is obtained 
by heating the amide melting at 187° with hydrochloric acid at 170 
—180° ; it boils at 204°, and when cooled solidifies to a crystalline 
mass which melts at — 4°. When treated with an excess of bromine 
in presence of iodine, dibromoprehnitene, CyH,Br., is formed. This 
crystallises in long, colourless prisms, readily soluble in toluene, 
sparingly soluble in alcohol; it melts at 210°. Dinitroprehnitene, 
CiH»(NO2)2, is formed by the action of cold nitric and sulphuric 
acids (mixed) on the hydrocarbon; it crystallises from alcohol in 
yellowish-white prisms, having a glassy lustre, and melts at 178°. 

Prehnitenesulphonic acid, CoH\3*SO;H, is prepared by dissolving the 
hydrocarbon in warm sulphuric acid. It forms small needles with 
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water of crystallisation. The bariwm salt forms small flat crystals 
sparingly soluble in hot water; the sodiwm salt (with 1 mol. H,O) 
crystallises in small, lustrous plates, readily soluble in water. 

Prehnitylic acid, C.H.Me,: COOH [ =1:2:3: 4], is obtained by 
boiling prehnitene with nitric acid (sp. gr. = 1°4), diluted with four 
parts of water, for 12 hours. It forms very long transparent prisms 
with a glassy lustre, melting at 167°5°; it is readily soluble in hot 
alcohol, and can be distilled without decomposition. The calciwm 
salt (with 4 mols. H,O ?) crystallises in flat transparent prisms 
moderately soluble in water. When distilled with an excess of lime, 
it yields hemellithene. 

The two amides already mentioned, melting at 170—172° and at 
110—116°, when heated with hydrochloric acid at 170—180°, yield 
pseudocumene, and are therefore derivatives of 1:3: 4:5and 1:3:4:2 
pseudocamenesulphonic acids. 

Pentamethylbenzene is more quickly acted on by sulphuric acid 
than is durene; the products are isodurene, and a solid crystalline 
hydrocarbon which melts at 165°. The latter is, perhaps, octo- 
methylanthracene. 

Schulze (this vol., p. 232) extracted durene by means of fuming 
sulphuric acid, and recovered the hydrocarbon by distilling with 
steam; in this case a disulphonic acid is formed which is much more 
stable than the monosulphonic acid obtained by the action of cold 
sulphuric acid on durene. 

Durenedisulphonamide, CyH,.(SONH2)., crystallises in well- 


formed microscopic crystals, which melt above 310°; it is iE od 
soluble in water. N. H. 


Reaction between Aldehydes and Phenol. By A. Micnatt 
and J. P. Ryper (Ber., 19, 1388—1390).—According to Baeyer (this 
Journal, 1872, 301) the resin, as also the crystalline compound 
obtained by the reaction between benzaldehyde and _ resorcinol, 
has the composition C.,.H»O,, whilst that from pyrogallol has the 
composition CsH».O;, although analogy would point to a formula 
CHO. By repetition of the experiments, the latter formula 
has been confirmed, and from the compound an acetyl-derivative, 
C..H,,0,Acs, has been obtained in the form of prismatic crystals. By 
heating aqueous solutions of chloral hydrate and resorcinol, a com- 
pound probably of the composition C,H,O; is produced, but from its 
ready oxidisability it could not be obtained in the pure state. Orcinol 
under the same conditions yields a substance crystallising in needles of 
the composition C,;H2,O., formed thus: 3C;H;Me(OH), + CCl,,CH(OH), 
= [C,H.Me(OH).|,C-CH(OH), + 3HCl. With acetic anhydride, it 
gives a hexacetyl-derivative which melts at 185°. Ve Ve 


Formation of Quinol. By G. Cramictan (Gazzetta, 16, 111—112). 
—When an alcoholic solution of quinone is exposed to bright sunlight 
for a few days it yields quinol and ethaldehyde, thus: C,H,O, + C,H,O 
= C,H,O. + C,H,0:. At present, the author is unable to state 


whether light is necessary for the production of this change. 
V. H. V. 
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Quinol-derivatives of the Benzene Series. By P. pt CLermoxt 
and P. Cuaurarp (Compt. rend., 102, 1072—1075).—When quinone 
is brought into contact with a large excess of acetic chloride, 
hydrogen chloride is evolved, heat is developed, and the quinone 
is completely decolorised. The products are phenyl acetate and chlor- 
acetylquinol, OH-C,H;Cl-OAc, which forms silky tufts, or beautiful 
transparent, rectangular prisms melting at 60°. Benzoic chloride 
and acetic bromide under similar conditions yield analogous com- 
pounds. 

Catechoquinone, OH-C,H,O-0-C,H,OH, is easily obtained by mixing 
ethereal solutions of quinone and catechol in equivalent proportions. 
It crystallises in deep green needles with a metallic lustre, which 
melt at 153°, and sublime with decomposition at a higher temperature. 
It is readily affected by acids and alkalis, and is converted into a 
mixture of catechol and quinol by a current of sulphurous anhydride. 
Like its isomerides, quinhydrone and resorquinone, it is readily 
decomposed by alcoholic chlorides, with formation of the corre- 
sponding phenol and ethereal derivatives of quinol. 

Pyrogalloquinone, obtained by the direct action of pyrogallol on 
quinone (Wichelhaus), is identical with the purpurogallin obtained 
by the oxidation of pyrogallol. Both substances give the same 
reactions, and both yield a tetracetyl-derivative. Pyrogalloquinone 
differs from the other phenoquinones in both its chemical and physical 
properties. It is not affected by alcoholic chlorides, and is charac- 
terised by very much greater stability. It probably has the constitu- 
tion CyH.(OH),"0."0°0,C,oH( OH)». 

Phloroquinone is obtained by mixing ethereal solutions of phloro- 
glucol (2 mols.) and quinone (1 mol.). It forms rectangular tables, 
which are red by transmitted light but green with a metallic lustre 
by reflected light. It does not sublime without decomposition, is 
decomposed by acids and alkalis, and is converted into phloroglucol 
and quinol by sulphurous anhydride. When phloroyglucol and 
quinone are mixed, there is no evolution of gas as in the case of pyro- 
gallol, and in all respects phloroquinone resembles the other pheno- 
quinones much more closely than pyrogalloquinone. C. H., B. 


Metaisocymophenol. By J. A. Jesurun (Ber., 19, 1413—1417). 
—Metaisocymene (1.3 methylpropylbenzene) was prepared from resin 
oil by Kelbe (Abstr., 1882, 299), who obtained amongst other deriva- 
tives the phenol, cymenol. The present paper deals with the deriva- 
tives of this phenol. 

Cymenyl methyl ether, CsH;MePrrOMe [2:4:1], prepared by 
heating cymenol with excess of methyl iodide and a solution of potash 
in methyl alcohol at 100—120°, is an oil of aromatic odour and burning 
taste which boils at 217°. When treated with nitric and sulphuric 
acids, it yields a mononitro-derivative as an orange-red oil. Cymenyl 
ethyl ether, C§H;MePr-OEt, is an oil of aromatic odour boiling at 
224°, 

Cymenotic acid, OH-C;H,MePr-COOH, isomeric with thymotic and 
carvacrotic acids, is obtained by the action of sodium and carbonic 
anhydride on cymenol. It crystallises in long, slender needles, melts 
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at 147°, is sparingly soluble in hot water, readily soluble in alcohol, 
and gives a bluish-violet coloration with ferric chloride. When 
heated with hydrochloric acid in sealed tubes, it is resolved into 
cymenol and carbonic anhydride. The last two reactions point to the 
ortho-position of the hydroxyl and carboxyl groups, the acid therefore 
has the constitution [OH : Me: Pr: COOH = 1:2:4:6]. The 
silver and barium salts are described. The methyl salt crystallises in 
short needles, and melts at 148°. 

Tribromocymenol, C,Br;MePr-OH, is prepared by agitating an 
aqueous solution of cymenol with a solution of bromine in hydro- 
bromic acid. It crystallises in plates of golden lustre, which turn 
brown at 215°, and melt at 221—222° with decomposition. 

The constitution [OH : Me: Pr = 1:2: 4] assigned to cymenol 
is proved by gently fusing it with potash, when it yields a-hydroxy- 
isophthalic acid (prepared by Jacobsen from 1.3.4 metaxylenol) and 
cumophenolcarboxylic acid (prepared by Paterno and Mazzara by the 
action of carbonic anhydride and sodium on paracumophenol). The 
nature of the propyl-group cannot yet be decided. A. J. G. 


Constitution of Safrole. By T. Poteck (Ber., 19, 1094—1098). 
—In consequence of Kijkman’s work on this subject (this vol., p. 95), 
the author has repeated Schiff’s experiments (Abstr., 1884, 1338). He 
succeeded in obtaining piperonic acid, and otherwise fully confirms 
Eijkman’s results. After discussing the various data available, he 
adopts Eijkman’s formula, C,;H,*C,H;(OH)-OMe, in place of that pro- 
posed by himself (Abstr., 1884, 1339).  * - 


Citraconic Acid as a Reagent for Aromatic Amines. By A. 
MicnagL (Ber., 19, 1390—1392).—When an aqueous solution of a 
primary aromatic amine is heated with an equimolecular proportion 
of citraconic acid, an insoluble anilide is produced, whilst the secondary 
and tertiary amines under like conditions give no precipitate, but 
volatilise with the vapour of water. It is here proposed to found 
on this difference of behaviour a method for the recognition and 
separation of the primary from the secondary and tertiary amines. 

The mixture of the bases is dissolved in an aqueous solution of 
citraconic acid, an equal quantity of the acid added, and the mixture 
heated in a reflux apparatus so long as a precipitate forms. The 
filtrate from this precipitate is distilled to collect the unaltered 
amines. 

It is further noticed that from a clear solution of aniline acetate, 
aniline separates out on heating, then a neutral solution is produced, 
und finally acetic acid is left. But methylaniline and ethylaniline do 
not undergo these changes. It is thus possible to make this property 
also a method for the indication and separation of the primary amines 
from their isomerides. Ve Ge We 


Formation of Anilides and Constitution of Polybasic Un- 
saturated Acids. By A. Micuart (Ber., 19, 1372—1375).—Gottlieb 
(Annalen, 77, 277) has observed that an aqueous solution of aniline 
mesaconate undergoes no change when heated, whilst aniline citr- 
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aconate is decomposed under the same conditions with formation of 
phenyl citraconimide. Similarly, on beating an aqueous solution of 
aniline maleate, white needles of the anilide C,H,(CONHPh),, 
melting at 211°, separate, whilst a compound, more soluble in alcohol 
and insoluble in alkalis, is simultaneously formed; probably the 
phenylimide. Fumaric acid treated in the same way remains un- 
altered. This difference in behaviour with aniline is common to all 
derivatives of maleic and fumaric acids respectively. It is thus 
possible to determine, even with small quantities of substance, whether 
an acid belongs to one or other of the above series. For example, 
aconitic and acetylenedicarboxylic acids give the reaction, although 
in the latter case it is complicated by subsidiary changes. 
s V. &. V. 

Formation of Anilides. By A. Micuarn and G. M. Patmer 
(Ber. 19, 1375—1376).—On adding an aqueous golution of maleic 
acid to a sufficient quantity of aniline, phenylmaleamic acid, 
COOH:C,H,-CONHPh, is produced; it crystallises in prisms which 
melt at 207°. Citraconic acid forms with aniline a phenylimide, 
melting at 98°, slowly converted, when in solution, into citraconanilic 
acid, which crystallises in large rhombic prisms or needles and melts at 
175°. A similar result is obtained with itaconic acid. As regards the 
reaction with aniline, phthalic acid is differentiated from its isomerides, 
inasmuch as the former yields a crystalline phthalylphenylimide, 
melting at 205°, whilst the latter are unaltered. V. B. ¥. 


Action of Aniline on Bromomaleic and Chlorofumaric Acid. 
By A. Micuaet (Ber., 19, 1377—1378).—By heating aniline hydrogen 
bromomaleate, or by treatment of bromo- or chloro-fumaric acid with 
aniline, two compounds are formed, namely, the phenylimide of pheny!- 


amidomaleic acid, NHPhC<Gqeo>NPh, and the acid anilide 


of the same acid, NHPh-CO-C(NHPh) : CH-COOH, of which the 
latter is soluble, the former insoluble in water. The former crystal- 
lises in minute, yellow needles which melt at 230°; the latter melts at 
176°, and has acid properties. These reactions offer an interesting 
example of the conversion of derivatives of fnmaric into those of 
maleic acid at the temperature of boiling water; a similar example of 
such an isomeric transformation has been observed by Friedrich in 
the production of 8 ethoxycrotonic from f-chlorisotonic — ¥ 

Amidobenzylamine. By H. Amset and A. W. Hormann (Ber., 
19, 1284—1290).—Benzylacetamide is prepared by boiling benzyl- 
amine with an excess of glacial acetic acid for three hours. It melts 
at 60—61° (Strakosch, this Journal, 1874, 78, ascribed to it the melting 
point 36°, and Rudolph, Abstr., 1879, 921, 59°) and boils above 300°. 
it dissolves in water, light petroleum, alcohol, and ether. When 
added to well cooled, fuming nitric acid, parunitrobenzylacetamide is 
obtained. This forms almost white needles soluble in alcohol, less 
soluble in ether and benzene; it melts at 125°. When oxidised, it 
yields paranitrobenzoic acid. 

Amidobenzylamine, NH,CH,°C,HyNHy, is obtained by the action of 
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tin and hydrochloric acid on the nitro-compound. It forms an almost 
colourless oil boiling at 268—270°, sp. gr. = 1:08 at 20°. It has 
decided basic properties, and very readily absorbs carbonic anhydride 
from the air. It is soluble in water and alcohol, insoluble in ether. 
The hydrochloride forms a crystalline substance readily soluble in 
water, almost insoluble in absolute alcohol and insoluble in ether. 
The platinochloride and  stannoch/oride were prepared. The 
carbamide of amidobenzylamine NH,-CO-NH-CH,C,Hy-NH-CO-NH,, is 
prepared by heating the hydrochloride of the base (1 mol.) with 
potassium cyanate (2 mols.) at 100°; it crystallises from water in 
groups of small needles which melt at 197° with decomposition. The 
corresponding thiocarbamide is prepared ina similar manner; it forms 
white needles melting at 176°. 

Amidobenzylamine reacts with carbon bisulphide with formation of 
a compound melting at 139°. N. H. M. 


Separation of Xylidines. By O. N. Wirt (Dingl. polyt. J., 260, 
95).—Commercial xylidine consists of about 75 per cent. of amido- 
metaxylidine and 25 per cent. of amidoparaxylidine. The author has 
found that by the difference in the solubility of the monosulphonic 
acids of these bases their separation can be effected without difficulty. 
The metaxylidinemonosulphonic acid is nearly insoluble in water and 
dilute acids, and its sodium salt is freely soluble. Paraxylidine- 
sulphonic acid is readily soluble, and forms a sodium salt which 
crystallises in pearly scales sparingly soluble in water. D. B. 


Nitration of Phenylhydrazine. By A. Micnart (Ber., 19, 
1386—1388).—As experiments on the direct nitration of phenyl- 
hydrazine have hitherto proved unsuccessful, the author in this paper 
gives an account of some preliminary experiments made to effect the 
change by indirect processes. Acetophenylcitraconazide, obtained by 
boiling aqueous solutions of phenylhydrazine and citraconic acid, is 
dissolved in concentrated sulphuric acid, and to the solution is slowly 
added a well-cooled mixture of equal volumes of fuming nitric and 
sulphuric acids; a mononitro-derivative, NO,."C;HyN,Ac : C,0,C;H,, 
crystallising in golden prisms, which melt at 124°, is thus obtained. 
When this is boiled with a dilute solution of sodium hydrogen car- 
bonate, it gives nitrophenylcitraconazide, NO,°C,H,N,H,°CO-C,;H,COOH, 
which on subsequent treatment with sodium carbonate yields nitro. 
phenylhydrazine, to be described in a future communication. 


fe A 


Action of Phenylhydrazine on Amido-compounds of the 
Benzene Series. By F. Jusr (Ber., 19, 1207—12¢9).—Orthonitr- 
aniline, orthonitroparatoluidine, sulphanilic acid, and other amido- 
derivatives of benzene containing a nitro-group or acid radicle, react 
with phenylhydrazine, but not as was expected with formation of 
hydrazo-compounds. In the case of sulphanilic acid, for example, the 
acid was recovered unaltered, whilst the phenylhydrazine decomposed 
with formation of aniline, benzene, nitrogen, and ammcnia. 


N. H. M. 
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Phenylhydrazine and Acid Amides. By F. Just (Ber., 19, 
1201—1205 ).— Formylphenylhydrazine, NHPh:NH-CHO, is obtained 
by heating phenylhydrazine and formamide (equal mols.) at 130° for 
a few minutes. It forms lustrous, colourless plates melting at 145°, 
sparingly soluble in cold water, benzene, and chloroform, readily in 
hot alcohol. When yellow mercuric oxide is added to a solution of 
the substance in benzene, it is at once reduced; on evaporation, the 
solution yields an explosive oil, probably Fischer’s formyldiazobenzene. 

Acetyl- and benzoyl-phenylhydrazine were prepared in a manner 
similar to the above compound. 

Phenylhydrazine reacts readily with phthalimide at 120° with 
formation of Hétte’s phthalylphenylhydrazine (this vol., p. 353) ; 
the author ascribes to the latter compound the constitution 


, ee 
CO<(47,>C: NHPh. 


Benzenesulphonamide and Fahlberg’s “‘saccharine ” also react with 
phenylhydrazine. N. H. M. 


Formation of Anhydro-compounds of Orthamidopheny]l. 
mercaptan from Thioanilides. By P. Jacosson (Ber., 19, 1067— 
1077).—When Klinger’s £-thiobenzaldehyde (Abstr., 1878, 132) is 
heated with aniline for four hours at 210—220°, thiobenzanilide, 
stilbene, and a small quantity of Hofmann’s benzenylamidophenyl- 
mercaptan (Abstr., 1880, 386) are formed; the yield of the latter is 
considerably increased by heating for eight toten hours. It is readily 
prepared by adding 4°26 grams of thiobenzanilide dissolved in an 
excess of caustic soda and diluted to about 200 c.c. to 65 ¢.c. of a 20 
per cent. aqueous solution of potassium ferricyanide ; after 24 hours 
the yellowish precipitate which is formed is extracted with strong 
hydrochloric acid; the solution when filtered and diluted with three 
or four times its volume of water yields a mass of white needles. The 
yield is about 60 per cent. 

The product obtained by Leo (Dissertation, Bonn, 1878) by the 
distillation of thiobenzanilide, to which he ascribed the formula 
C.;,Ha»N.S2, was found to consist of benzenylamidophenyl mercaptan. 

Thioacetanilide is conveniently prepared by rubbing together 
35 grams of phosphorus pentasulphide and 54 grams of acetanilide, 
and then heating in a flask (of 1 litre capacity) for 15 minutes 
over steam. The syrupy mass is at once treated gradually with 
250 c.c. of warm alcohol. When cold, it is filtered, the filtrate treated 
with an excess of caustic soda, four times its volume of water is 
added, and the whole is allowed to remain a night; the crystalline 
substance (about 20 per cent. of the weight of acetanilide) is sepa- 
rated by filtration, sulphuric acid is added to the solution until a 
turbidity is produced. and a current of carbonic anhydride passed 
through it. It is purified by dissolving it in caustic soda and precipi- 
tating with carbonic anhydride. The yield is 25—30 per cent. of the 
acetanilide used. When oxidised with potassium ferrocyanide, it 
yields ethenylamidophenyl mercaptan (Hofmann, Abstr., 1880, 885) ; 
when distilled diphenylethenylamidine is formed. 
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When a solution of 6°9 grams of phenylthiourethane in 50 c.c. of 
caustic soda (sp. gr. 1°3) is diluted to 300c.c. and treated with 132 c.c. 
of a 20 per cent. solution of potassium ferricyanide, it is converted into 
Liebermann’s phenylthiourethane sulphide (Annalen, 207, 159). 
The latter is reconverted into phenylthiourethane when warmed with 
zinc-dust in acetic acid solution; this accords with the constitution 
ascribed to the compound by Liebermann (loc. cit.). 

Thiocarbanilide when oxidised yields carbanilide. N. H. M. 


Reaction between Oximido-compounds and Phenylhydra- 
zine. By F. Just (Ber., 19, 1205—1207).—When methylphenyl- 
acetoxime (from acetophenone and hydroxylamine) is heated with 
phenylhydrazine at 150°, acetophenonephenylhydrazine is formed 
(compare Abstr., 1883,798). Ina similar manner, benzophenonephenyl- 
hydrazine was obtained from diphenylacetoxime and eS EN 

Products of the Reduction of Metanitro-a-methylcinnam. 
aldehyde. By W. v. Mittrr and F. Kinxettn (Ber., 19, 1248— 
1252).—Metamido-a-methyleinnamaldehyde, CyHyNO, is obtained by 
adding an alcoholic solution of 5 grams of metanitro-2-methylcinnam- 
aldehyde (this vol., p. 560) to a hot mixture of 8 grams of ferrous 
sulphate and ammonia. It is then filtered, and the filtrate extracted 
with ether; on evaporating the ether, the aldehyde remains as a 
yellow oil. Itis obtained in crystals on adding light petroleum to 
the solution in ether, and allowing the mixture to evaporate in a 
partial vacuum. It forms yellow, moss-like aggregates of crystals, 
and melts at 60°; it is not stable. The phenylhydrazine-derivative 
forms slender, yellow needles, melting at 157°; the acetyl-derivative 
erystallises in short thick prisms and melts at 120°. 

When metanitro-a-methylcinnamaldehyde is treated with tin and 


hydrochloric acid, a base, NH,-C,H+CHyCH<CH> is obtained. The 


latter crystallises from ether in colourless, lustrous plates which melt 
at 98°, and sublime at a slightly higher temperature; it boils at 
271—272° under 718 mm. pressure. The hydrochloride forms colourless 
lustrous plates ; the platinochloride, (CH N)2,H,PtCl, + 2H,0, forms 
slender needles. The acetyl-derivative crystallises from a mixture 
of alcohol and ether in colourless prisms, melting at 148°. The 
benzylidene-compound is prepared by warming the base with benz- 
aldehyde ; it forms bright yellow needles, very readily soluble in alcohol 
and ether and melts at 73°. The base readily forms an additive com- 
pound with bromine. N. H. M. 


Action of Potassium Cyanide on Nitroterephthaldehyde. 
By B. Homotxa and W. Liw (Ber., 19, 1090—1093).—Homolka has 
already investigated the action of potassium cyanide on nitrobenz- 
aldehyde (Abstr., 1884, 1342). The authors have now replaced the 
latter compound by Léw’s nitroterephthaldehyde (Abstr., 1885, 799). 
In this case azowyterephthaldehydic acid, N,O[C,H;(COH)-COOH]),, is 
formed, one of the aldehyde-groups (undoubtedly that in the ortho- 
position to the nitro-group) becoming oxidised to carboxyl, whilst the 
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other remains unchanged. This acid crystallises in almost colourless 
needles, easily soluble in alcohol, ether, and chloroform, almost 
insoluble in water. It begins to blacken at 240°, and decomposes 
completely at 280°. It has distinctly aldehydic properties, and gives 
a phenylhydrazine-derivative crystallising in orange-yellow prisms, 
and melting without decomposition. When oxidised by alkaline per- 
manganate, the acid yields azoxyterephthalic acid, N,O[C.H3(COOH),},, 
which crystallises in yellow scales, easily soluble in alcohol, ether, and 
boiling water, and decomposes at 250—280°. When reduced with 
sodium amalgam, the last-named acid yields hydrazoterephthalic acid, 
but this is so very easily oxidisable that it could not be obtained pure. 
An acetic acid solution of the hydrazo-acid, when gently heated with 
sodium nitrite, yields azoterephthalic acid; this is easily soluble in 
alcohol and ether, sparingly so in water, and decomposes above 200°. 
It was also prepared, for identification, from nitroterephthalic acid 
by the method described by Claus and May (Abstr., 1882, 515) for 
the preparation of azophthalic acid. When reduced with tin and 
hydrochloric acid, it yields amidoterephthalic acid. 
|? 


Action of Phosphorus Pentachloride on Hippuric Acid. By 
L. Rueuemer (Ber., 19, 1169—1174).—Trichloroquinoline being 
formed by the action of phosphorus pentachloride on malonanilidic 
acid (Abstr., 1884, 1050), the author considered it probable that the 
isomeric compound, hippuric acid, would yield derivatives of iso- 
quinoline. 

By acting on hippuric acid with phosphorus pentachloride, Schwanert 
(Annalen, 112, 59) has obtained two compounds, C,H,CINO and 
C,H;Cl,NO. The author regards these as mono- and di-hydroxychlor- 
isoquinolines; the latter of these compounds is best prepared by 
heating 10 parts of hippuric acid with 35 parts of phosphorus penta- 
chloride and 20 parts of phosphorus oxychloride. The product is 
distilled, and the portion passing over above 130° is heated for an 
hour with a solution of sodium carbonate in a reflux apparatus ; on 
cooling, crystals of the chloro-derivative separate; the yield is from 
5 to 13 per cent. By heating this compound in a solution of phosphorus 
oxychloride with excess of phosphorus pentachloride in a sealed tube 
at 160—175° for three hours, a colourless, crystalline compound is 
obtained which, after recrystallisation from alcohol, forms foliated 
crystals. It melts at 133—134°5°, and has the composition C,H,C|N ; 
when heated to 100° it emits a peculiar odour, and volatilises in 
considerable quantity at a temperature below its melting point; the 
author considers it to be a dichlorisoquinoline tetrachloride. When 
heated with a solution of hydrogen iodide in acetic acid at 200° for 
six hours, isoquinoline seems to be formed. A. P. 


Isomerism on the Cinnamic Acid Series. By A. Micuagt and 
G. M. Browne (Ber., 19, 1378—1381).—By the decomposition of 
a-8-dibromhydrocinnamic acid, Glaser obtained two isomeric bromocin- 
namic acids, of which the one designated the A-acid, is readily converted 
into that designated the a-acid. Similar observations have been made 


by Plichl (Abstr., 1883, 194) with the corresponding chloro-acids. 
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But as the tribromhydrocinnamic acids resulting from the combina- 
tion of bromine with the above acids are not identical, but isomeric, 
it appears that these acids afford an example of isomerism similar to 
those observed in fumaric and maleic acids. It is thus probable that 
both acids are «-derivatives, and to obtain the true A-acid the authors 
have prepared a bromo-acid by the action of hydrobromic acid on 
phenylpropiolic acid at 0°. The acid thus obtained is isomeric with 
the acids previously isolated, as exemplified by the following table :-— 


a-Acid. 


B-Acid. 


Acid from propiolie 
acid. 


Melting point..... 
Crystalline form .. 
Solubility ........ 
Ammonium salt... 


Barium salt....... 


Lead salt... ...00e 


130—131° ........ 

Long needles...... 

Very soluble in 
alcohol. 


Needles sparingly 
soluble. 


Rhombic leaflets. . . 


Rhombic leaflets, 
crystallisable 
from water. 


Six-sided crystals .. 
Very soluble in 
alcohol. 


Deliquescent 
needles. 

Deliquesce nt 

needles. 

Curdy precipitate, 
decomposed b 
heating wit 
water. 


158'5°. 

Rhombic plates. 

Sparingly soluble in 
alcohol and _ ben- 
zene. 

Long, non-deliques- 
cent needles. 

Concentrically 
grouped prisms. 

Amorphous _preci- 
pitate, decom- 
posed by heating 
with water. 


The acids also differ in their reaction with concentrated alkalis, by 


which the a- and A-acid are unaltered, but the new acid is converted 
at once into an insoluble oil. So also the tribromhydrocinnamic 
acid from the new acid differs from the two isomerides previously 
known, the properties of which are compared in the following table :— 


B-Acid. 


New acid. 


Melting point..... 


Crystalline form .. 
Solubility, &c., in 
water. 


Melts with slight 
decomposition. 
Four-sided prisms . 
Soluble in cold and 

hot water without 


I isicidstennenns 

Is unaltered by 
fusion. 

Rhombic prisms... 

Soluble in cold and 
hot water with- 


148°, 

Melts with complete 
decomposition. 

Triclinic prisms. 

Decomposed slowly 
by cold, at once 


by hot water to 


out change. 
form a neutral oil. 


change. 


Similarly from propiolic and hydrochloric acids, a third chloro- 
cinnamic acid is produced, the properties of which will be described 


in a future communication. ¥. & VY. 
Conversion of Ethyl Bromocinnamate into Ethyl Benzoyl- 

acetate. By A. Micuart and G. M. Browne (Ber., 19, 1892—1393). 

Ethyl bromocinnamate dissolved in concentrated sulphuric acid, and 


then poured into a large excess of the acid, is converted into ethyl 
362 
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benzoylacetate. It would thus appear that the acid is an a-derivative, 
the reactions being explained as follows :—(i) CHPh : CBr-COOEt 
+ H,O = OH-‘CHPh:-CHBr-COOEt; (ii) OH-CHPh-CHBr-COOEt = 
OH-CPh : CH:‘COOEt + HBr; and (iii) OH-CPh : CH-COOEt = 
PhCO-CH,COOEt. The formation of acetophenone from a-bromo- 
styrene can be similarly explained. ¥. & V¥. 


Substitution Products of Salicylic Acid. By E. F. Swira and 
E. B. Knerr (Amer. Chem. J., 8, 95—101).—Metachloriodosalicylic 
acid, OH-C,H,CII-COOH.—When chlorsalicylic acid (melting at 172°) 
is treated with iodine in alcoholic solution, it yields chloriodobenzoic 
acid; but when treated with iodine and mercuric oxide, chloriodo. 
salicylic acid is obtained. The free acid is sparingly soluble even in 
boiling water; it melts at 224°, and may be recrystallised from dilute 
alcohol in long colourless needles. The following salts are described: 
C,H,ClIIO,Na + 2H,O; (C,H;CIIO,).Ca + 5H,0; (C;H;C1IO;).Ba + 
44H,0, rather difficultly soluble in water; (C;H;CIIO;).Mg + 54H,0; 
(C,H,C110;).Zn + 3H,0; the silver salt is amorphous and insoluble. 
From the silver salt, the methyl and ethyl salts were prepared ; both 
are crystalline; the first melts at 129—130°. 

The authors have re-examined a dichlorosalicylic acid previously 
prepared by them; its melting point is again found to be 213—214’, 
and it is therefore different from the acid melting at 223—224° obtained 
by Rogers. Dichlorosalicylic acid (m. p. 213—214°), when treated 
with strong nitric acid in glacial acetic acid solution, yields a dichloro- 
nitrophenol having all the properties of the [1.2.4.6] dichlornitro- 
phenol. 

Nitrous anhydride when passed into wintergreen oil in ethereal 
solution, causes the separation of two crystalline substances which 
may be separated by cold ether. The soluble compound melts at 94°; 
when treated with caustic alkali, it yields 2-metanitrosalicylic acid. 
If the insoluble compound melting at 118° is treated with caustic 
alkali, it yields B-metanitrosalicylic acid. H. B. 


Action of Ammonium and Potassium Thiocyanates on 
Phthalic Acid. By O. Ascuan (Ber., 19, 1398—1401).—When equal 
arts of phthalic acid and ammonium thiocyanate are heated at 
150—160°, the whole solidifies after a few minutes; the product con- 
sisting of phthalimide. The latter is rather readily soluble in boiling 
glacial acetic acid, sparingly soluble in benzene. When boiled with 
strong hydrochloric acid, it is converted into phthalic acid. Cold 
concentrated aqueous ammonia converts it quantitatively into phthalyl- 
diamide (Wislicenus, Sitzwngsber. Akad. Wiss. Munich, 1884, 217). 
Acetylphthalylimide, C,H,NO,Ac, is obtained by boiling the imide 
with an excess of acetic anhydride for 12 hours. It melts at 132—135°, 
and decomposes slowly at 100°; cold alkali solution and boiling water 
or alcohol decompose it. It is readily soluble in boiling glacial acetic 
acid or benzene, sparingly soluble in ether or cold alcohol. 
Potassium thiocyanate also reacts with phthalic acid, yielding 
phthalimide. N. H. M. 
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Action of Phosphoric Chloride on Phthalic Anhydride. By 
A. Craus and R. Hoc (Ber., 19, 1187—1194).—Dichlorophthalic 
anhydride is obtained by heating phthalic anhydride and_ phosphoric 
chloride in molecular proportion for 12—14 hours at 170° in a sealed 
tube; the yield is good. A slight excess of phosphoric chloride should 
be employed as otherwise the product contains some unaltered phthalic 
anhydride, a trace of a chloro-acid being formed at the same time. 

Phthalyl tetrachloride is best prepared by heating phthalic an- 
hydride (1 mol.), with phosphorus pentachloride (2 mols.), at 245° 
for 14 to 15 hours (compare v. Gerichten, Abstr., 1880, 473); the 
product consists of a mixture of the di- and tetra-chlorophthalic 
anhydrides with other low boiling compounds; the fraction boiling 
between 268° and 271° consists of a mixture of chlorophthalic 
anhydrides, from which tetrachlorophthalic anhydride may be best 
separated by dissolving the fraction in light petroleum, and exposing 
this solution to the action of moist air at a low temperature; by this 
means, dichlorophthalic anhydride is gradually decomposed, phthalic 
anhydride crystallising out, and finally the tetrachloro-compound is 
deposited in large, colourless prismatic or tabular crystals almost pure. 
It is not so readily decomposed by water as is the dichloro-compound, 
but on exposure to the air a crust of phthalic anhydride slowly forms 
on the crystals. The authors have not succeeded in obtaining the 
isomeric compound described by v. Gerichten (loc. cit.), which melts 
at 47° and boils at 262°. 

The fraction from the above reactions, boiling at 240—260°, yields 
pure orthochlorobenzoic acid. 

If phosphoric chloride (3 mols.) be heated with phthalic anhydride 
(1 mol.), the same reactions take place, but dichlorobenzoic acid is 
also formed, and a larger quantity of phosgene gas is given off. When 
more phosphoric chloride is employed, and the mixture heated to 280°, 
carbon tetrachloride and phosgene gas are formed, together with di- 
and tri-chlorobenzene and mono- and di-chlorobenzoic acids; by 
further increasing the amount of phosphoric chloride (7 mols.), and 
heating at 300°, no chlorobenzoic acids, but phosgene gas, carbon tetra- 
chloride, hexa-, penta-, tetra-, and tri-chlorobenzenes are formed. 

By the action therefore of phosphoric chloride on phthalic anhydride, 
the side-chains are removed, the first as carbonyl chloride, and 
the second, at a higher temperature and with excess of phosphoric 
chloride, as carbon tetrachloride. A. P. 


Phthalamic Acid. By O. Ascnan (Ber., 19, 1401—1404).— 
Phthalamic acid, CsH;NO;, is prepared by dissolving pure phthalamide 
in an excess of a 25 per cent. solution of caustic potash; after 1—2 
hours, a slight excess of concentrated hydrochloric acid is added. 
Crystals of phthalamic acid then form on the surface of the liquid; 
the separation is complete in five minutes if the solution is stirred. 
lt is then collected, washed with water, pressed between filter- paper, 
and dried over sulphuric acid. It forms large, clear prisms, soluble 
in water, readily soluble in boiling alcohol and glacial acetic acid, 
sparingly in ether and benzene. It melts at 148—149°, and is quite 
stable in dry air. When heated above its melting point, it becomes 
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solid (at 155°), being converted into phthalimide; this when further 
heated melts at 228—229°. Boiling water decomposes it quickly with 
formation of hydrogen ammonium phthalate; glacial acetic acid 
converts it into phthalic anhydride and ammonia. The aniline salt 
crystallises in needles. N. H. M. 


Formation of Ethyl Succinosuccinate from Ethyl Dihydroxy. 
terephthalate. By F. Herrmann (Ber., 19, 1174).—The author now 
admits that Baeyer’s statement on this subject is correct (compare 
this vol., pp. 445 and 550). 


Quinol and Formic Acid. By F. Myuivs (Ber., 19, 999—1009). 
—Quinolformic acid, CxsH»O, is formed when quinol (4 mols.) is 
dissolved in hot formic acid, and separates on cooling in colourless, 
pointed crystals; it melts at about 60° with evolution of formic acid. 
When dissolved in water, it is decomposed into its constituents. 

When quinol is heated with twice its weight of crystallisable formic 
acid for 3—4 hours at 250°, a product is obtained consisting of glassy 
needles; a large quantity of carbonic oxide is formed. The new 
compound cannot be purified by crystallisation, as all solvents, water, 
alcohol, &c., decompose it into quinol and carbonic oxide, and a small 
quantity of formic acid. It melts at 170° with evolution of carbonic 
oxide, and leaves a residue of quinol. It is probably formed by the 
elimination of water (1 mol.) from quinolformic acid (2 mols.), and 
would thus be quinolformic anhydride, (C;H,O2),,C2H,O;. Concordant 
analytical results could not be obtained, but the results of quantitative 
experiments, in which the carbonic oxide and the formic acid were 
estimated, support this view. 

Quinolhydrocyanic acid, (CsH,O,).,HCN, is obtained by heating 
quinol with anhydrous hydrocyanic acid at 100°; it forms colourless, 
lustrous needles, and decomposes into its constituents when heated, 
or by contact with water. N. H. M. 


Coumarone-az-carboxylic Acids. By A. Hanrzscu and E. Lana 
(Ber., 19, 1298—1301).—Dimethyleoumarine was prepared by v. 
Pechmann and Duisberg’s method (Abstr., 1884, 66) by the action 
of paracresol on ethyl acetoacetate. By the action of bromine, and 
subsequent treatment of the product with alcoholic potash this was 
converted into dimethylcumarilic acid, 


C.H.Me<Sh°SC-COOH. 


The latter compound was also prepared by the action of sodium 
cresoxide on ethyl chloracetoacetate (compare next Abstract). It 
forms short prisms melting at 224—225° without decomposition, 
but gives off carbonic anhydride at a slightly higher temperature. 
The ethyl salt melts at 55° and boils at 298—300° under 728 mm. 
pressure. 

Dimethyleowmarone, CsH,Me,0 is obtained by distilling sodium 
dimethylcoumaronecarboxylate with lime; it boils at 210° under 
728 mm. pressure. 
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From the results of these experiments it is concluded that acids 
obtained from coumarines are identical with the corresponding acids 
from phenols and ethyl chloracetoacetate, and further, that they are 
a-carboxylic acids. N. H. M. 


Furfurane-derivatives of the Naphthalene Series. By A. 
Hantzscu (Ber., 19, 1290—1297).—Fittig and Ebert obtained (Abstr., 
1883, 474) from coumarin an indifferent substance, coumarone, to 


which they ascribed the constitution C,H,< n> OH. Rossing 


(Abstr., 1885, 388) obtained the same compound from aldehydo- 
phenoxacetic acid. 


Ethylic -methyleoumarilate, CHs< Gy,>CCOOE, is prepared by 


the action of ethyl chloracetoacetate (from ethyl acetoacetate and 
sulphuryl chloride) on sodium phenoxide; the mixture has to be 
kept cool after the reaction has once begun, but must ultimately be 
heated on a water-bath. The product is poured into water and after 
being diluted with ether, washed several times with water. The oil 
obtained by evaporating the ether, consists of ethyl phenoxylaceto- 
acetate, COMe-CH(OPh)-COOEt ; this is gradually added to an equal 
volame of sulphuric acid which is kept cool, and the whole after some 
hours poured into water; it is extracted with ether, and the solid 
substance obtained by evaporating off the ether and drying the residue, 
purified by boiling the solution in benzene with animal charcoal. It 
forms large, rhombic plates which melt at 5L° and boils at 290° 
(uncorr.). $-Methylcoumarilie acid, CH O3, crystallises from 50 per 
cent. alcohol in feathery needles or short, lustrous prisms; when 
carefully heated, it sublimes mostly unchanged ; it melts at 188—189° 
with evolution of carbonic anhydride and formation of methyl- 
coumarone. The potassium salt (with 1 mol. H,O) forms thin, 
lustrous needles; the ammonium salt (with 1 mol. H;,O) crystallises in 
tufts of needles; the barium (with 3 mols. H,O) and silver salts are 
also described. 


8-Methylcoumarone, CHi<Ch°SOH, is obtained by distilling the 


above carboxylic acid. It boils at 188—189°, and is insoluble in 
alkalis. It does not react with hydroxylamine or phenylhydrazine. 
Jn its properties, it corresponds exactly with coumarone ; on the other 
hand, #-methylcoumaronecarboxylic acid differs essentially from 
coumarilic acid, which boils without decomposition (at 310—315°) and 
gives up carbonic anhydride only when distilled with lime. 

Sodium hydroxyphenoxide also reacts with ethyl chloracetoacetate 
with formation of a compound, C,,H,,0,. The author intends investi- 
gating the behaviour of these furfurane-compounds towards ammonia, 
amines and the sulphides of phosphorus. N. H. M. 


Orthohydroxyphenylsulphonic Acid. By Serranr (Compt. 
rend., 102, 1079—1082).—The author proposes the empirical name 
sozolic acid (owfw) for this compound, instead of the name aseptol 
previously given to it, since the latter indicates an alcoholic function, 
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whereas orthohydroxyphenylsulphonic acid is a strong acid which 
forms well-defined salts. Its sulubility in all proportions in water 
and its superiority over salicylic acid and phenol as an antiseptic, 
make it especially valuable. It is very rapidly eliminated from the 
system, and may therefore be used with great advantage where the 
internal administration of an antiseptic is necessary. 

It is interesting to note that antiseptic properties in the benzene 
series seem to be confined to ortho-derivatives. Orthohydroxy- 
phenylsulphonic acid differs from the corresponding para-derivative 
in the same way that salicylic acid differs from parahydroxy benzoic 
acid ; the latter has a well-marked phenolic function and has no 
antiseptic properties. C. H. B. 


Aromatic Sulphonamic Acids. By J. Wacner (Ber., 19, 1157 
—1158).—Pyridinesulphonic acid, C;H,N-HSO;, may be prepared by 
acting on pyridine with-ethyl chlorosulphonate, chlorosu] phonic acid, 
or sulphuryl chloride ; it is decomposed by water or alkalis, pyridine 
sulphate and sulphuric acid being formed; it is readily soluble in 
aniline, with which it reacts, forming aniline sulphanilate, 


NH,’C,H,HSO;,NH,Ph H 


this may be extracted by means of ether; it melts at 192° and is 
readily decomposed by water, aniline sulphate being formed. On 
boiling the solution of this salt in aniline, aniline sulphate and a 
compound, C,,H,N;S,0;, which is probably phenylamidosulpharyl- 
phenylsulphonamate, are formed. On adding sodium ethide to an 
alcoholic solution of aniline phenylsulphonamate, a crystalline precipi- 
tate of sodium sulphanilate is formed. 


Nitration Products of Metaxylenesulphonic Acid [1 : 3 : 4). 
By A. Craus and E. Scumipr (Ber., 19, 1418—1427).—It has been 
shown by Harmsen (Abstr., 1881, 49) and also by Limpricht (Abstr., 
1885, 1234) that metaxylenesulphonic acid [SO,H = 4], when 
nitrated, yields the same nitro-acid as is obtained by the sulphonation 
of nitroxylene [Me,: NO, = 1:3:4]. This acid therefore has the 
constitution [Me,:SO,H: NO, =1:3:4:6]. The authors find 
that the two other possible isomeric nitro-acids in which the nitro- 
groups occupy the 2 and 5 position respectively, are also formed in the 
reaction, the latter, however, only in small. quantity. A method for 
the separation of the three acids is described. The copper and silver 
salts of the [NO, = 6] acid are described ; it is also found that the 
sulphonamide melts at 187°, not at 179° as stated by Limpricht 
(Loe. cit.). 

The nitrowylenesulphonic acid, [Me,: SO,SH: NO, = 1:3: 4: 2] 
crystallises with 1 mol. H,O in small plates, becomes anhydrous at 
100°, melts at 144°, and is readily soluble in water, alcohol, and nitric 
acid, insoluble in pure ether and chloroform, sparingly soluble in 
sulphuric acid, from which it crystallises in anhydrous plates. The 
barium salt, (CsH,NO,SO;),Ba, crystallises in large anhydrous 
plates, sparingly soluble in boiling water. The potassium, sodium, 
calcium, lead, copper and silver salts are described. The chloride, 


ORGANIC CHEMISTRY. 709 


C;H,NO,.SO,Cl, crystallises in large, colourless prisms, melts at 
96° (uncorr.), and is very soluble in ether. The sulphonamide, 
C;H,NO.SO,.NH,, forms colourless needles or prisms, melts at 172° 
(uncorr.), and is readily soluble in ether and alcohol. 

The nitroeylenesulphonic acid [Me,:SO,H: NO, = 1:3:4: 5] 
crystallises in small nodules formed of colourless plates, and melts at 
95—100°. Its salts are very soluble in water, and do not crystallise 
so well as those of its isomerides: the much greater solubility of its 
barium salt is utilised in the separation of the mixed acids. The 
potassium, sodium, barium, calcium, lead, copper, and silver salts are 
described. The chloride, C,5H,NO.SO,Cl, forms colourless plates, 
melts at 97° (uncorr.), is readily soluble in ether, alcohol, chloroform, 
benzene, &c., and is more quickly decomposed by water than its 
isomerides. The amide, CsH,NO.SO.NH,, crystallises in small, 
colourless needles, melts at 108° (uncorr.), and is readily soluble in 
alcohol, ether, &c. 

A dinitro-xylenesulphonic acid was obtained by Limpricht and 
Gronow (Abstr., 1885, 1234) by the nitration of metaxylenesulphonic 
acid; the authors have also formed it by the nitration of the 2 and 
the 6 mononitro-acids; it must therefore have the constitution 
[Me, : (NO,.),: SOHH = 1:3:2:6: 4]. 

An isomeric dinitro-acid [(NO.), = 5:6] is obtained, together 
with that above mentioned, by treating a solution of metaxylene- 
sulphonic acid in acetic acid witha mixture of 3 parts of fuming nitric, 
3 parts of fuming sulphuric acid, and 1 part of phosphoric anhydride. 
It forms an indistinctly crystalline mass, melts at 60—70°, and is very 
soluble in water. The potassium, sodium, barium, calcium, lead, and 
copper salts are described. The chloride, CsH;N,O,SO.Cl, forms an 
indistinctly crystalline mass and melts at 117—118° (uncorr.). The 
amide, C,H;N,0,SO,N Hz, crystallises in small, colourless needles, and 
melts at 158° (uncorr.). A. J. G. 


Pseudocumenesulphonic Acids and Bromopseudocumene- 
sulphonic Acids. By O. Jacossen (Ber., 19, 1218—1223).—Mono- 
bromopseudocumenesulphonic acid, C§HMe,Br'SO,H [=1:3:4:6: 5], 
is obtained by dissolving bromopseudocumene (m. p. 73°) in warm 
slightly fuming sulphuric acid. The sodium salt (with 1 mol. H,O) 
forms flat needles with a glassy lustre, rather sparingly soluble in 
cold water. The calcium salt (with 3 mols. H,O) crystallises in 
slender needles. The amide forms voluminous slender needles which 
melt at 186°; it is readily soluble in alcohol. 

Pseudocumenesulphonic acid, CsH,Me,ySO,H [=1:3:4:5], is 
prepared by treating powdered sodium monobromopseudocumene- 
sulphonate with aqueous ammonia and zinc-dust. The barium and 
sodium (with 14 mols. H,0 ?) salts were prepared. The amide has 
all the properties of that obtained from durene, melting at 170—172° 
(compare this vol., p. 694). When the sodium salt is fused with 
potash, pseudocumenol melting at 95° is formed (compare Abstr., 1885, 
772); the dibromo-derivative melts at 152°. On prolonged fusion 
with potash, pseudocumenol yields hydroxy-aylylic acid, 


OH-C,H,Me,,COOH [Me,: COOH : OH = 1:3:4:5]. 
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This forms slender needles with a silky lustre melting at 187°; 
the solution of the acid, when treated with ferric chloride, acquires a 
violet-blue colour. 

Dibromopsendocumene [Me,; : Br, = 1:3: 4: 5: 6] is obtained by 
treating crystalline monobromopseudocumene in the cold by gaslight 
with the theoretical amount of bromine; after some hours, the solid 
mass is washed with water, treated with caustic soda, again washed, 
and dried on a porous plate. The product is distilled, and the 
fraction boiling at 292—300° is fractionally crystallised from light 
petroleum ; the tribromo-derivative formed in the reaction separates 
first, and then dibromopseudocumene. The latter was purified by 
recrystallisation from alcohol. It melts at 63—64°, and has the 
properties ascribed to it by Schramm (this vol., p. 451). The 
sulphonic acid [Me,: Br,: SOQKH = 1:3:4:5:6:2] was prepared 
by adding an excess of chlorosulphonic acid to the dibromide heated at 
its melting point. After 1 to 2 hours, ice and water are added and the 
insoluble product washed successively with water and with alcoholic 
soda. The sodium salt so obtained crystallises from water, in which it 
is very sparingly soluble, in small lustrous scales. The bariwm salt and 
the amide melting above 250° with decomposition are described. When 
the sodium salt is reduced with zinc and ammonia, sodiwm pseudo- 
cumenesulphonate {[Me,: SO;Na = 1: 3:4: 2] is obtained; it forms 
very small plates, and is very soluble. The amide is identical with 
the second amide obtained from durene (loc. cit.). It melts at 113°, 
but not sharply. When heated with hydrochloric acid at 170°, it 
yields pseudocumene. Pseudocumenol [Me;: OH = 1:3: 4:2] forms 
long needles, melting at 62° and boiling at 232—234°; it gives no 
coloration with ferric chloride. Sodium bromopseudocwmenesulphonate 
[Me,: Br: SO5Na = 1:3:4:5:2], which is formed in the pre- 
paration of the dibromosulphonic acid from dibromopseudocumene, 
crystallises with 4 mol. H,O in large, lustrous plates, very readily 
soluble in hot water. The amide crystallises from dilute alcohol in 
long slender needles, melting at 158°. When the sodium salt is 
reduced, sodium pseudocumenesulphonate [SO,H = 2] is formed. 
Hydrochloric acid at 170° saponities the amide, with formation of 
monobromopseudocumene [Me,: Br = 1:3: 4:5], boiling at 236— 
238°; it could not be solidified. N. H. M. 


Oxidation of Aromatic Sulphinic Ethers to Sulphonates. 
By R. Orro and A. Résstne (Ber., 19, 1224—1227; compare Abstr., 
1885, 1232).—7°8 grams of ethyl benzenesulphinate (containing a little 
ethyl phenylsulphoformate) were dissolved in 20 times the volume of 
glacial acetic acid, and a hot saturated solution of 48 grams of 
potassium permanganate in 25 per cent. acetic acid gradually added, 
the whole being continually shaken. It was then decolorised with 
alcohol, diluted with water, and extracted repeatedly with ether. 
The extract was treated with sodium carbonate solution to remove 
acetic acid; on evaporating the ether, a yellowish oil was obtained 
having the properties of ethyl benzenesulphonate (this Journal, 1877, 
i, 463). By boiling with aqueous caustic potash, this was decomposed 
into alcohol and potassiam benzenesulphonate. 
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In a similar manner, ethyl paratoluenesulphinate was oxidised to 
the sulphonate. 

The mode of formation of the alkyl sulphinates makes it probable 
that they are derivatives of acids of the formula R-SO-OH rather 


than R-SO,°H. N. H. M. 


Products of the Hydrolysis of Ethereal Thiosulphonates. 
By R. Orro and A. Réssine (Ber., 19, 1235—1242).—When phenyl- 
thiobenzenesulphonate is saponified with potash or baryta, it yields 
phenyl disulphide, a salt of benzenesulphinic acid, and a trace of 
thiophenol; no benzenesulphonic acid is formed. Tolyl and ethyl 
parathiotolylsulphonates and ethyl thiobenzenesulphonate behave 
similarly when saponified. N. H. M. 


a-Phenylindole. By A. Picret (Ber., 19, 1063—1066).— By 
passing benzylideneorthotoluidine through a red-hot tube, Etard 
obtained (Abstr., 1883, 179) a compound to which he ascribed the con- 


stitution OHMe<x ng>- The author prepared the same com- 


pound by adding phenyl benzyl ketone to fuming nitric acid (4 parts) 
kept cool with ice; the product was poured into water, and the oil 
thus obtained, consisting chiefly of orthonitrophenyl benzyl ketone, 
was treated with ammonia and zinc-dust. When the reaction was com- 
pleted, the whole was agitated with ether, the ethereal solution ex- 
tracted with dilute hydrochloric acid and evaporated. The formation 
of the substance from the unstable orthamido-phenyl benzyl ketone, 
NH.°C,H,CH,COPh, together with the analogy with methylketole 
(Baeyer and Jackson, Abstr., 1881, 734), point to the constitution 


CH.< VSS OPh as the most probable. It is therefore phenylindole. 


Its preparation from benzylideneorthotoluidine is very simple, and the 
yield is 30 per cent. of the benzylidinetoluidine employed. It crys- 
tallises from carbon bisulphide in colourless plates which melt at 
187°; it boils above 360° and sublimes readily. It dissolves very 
readily in ether, chloroform, and benzene, &c.; sparingly in hot water. 
The alcoholic solution gives an intense violet coloration to pine- 
wood moisteued with hydrochloric acid. The solution in sulphuric 
acid is colourless, but becomes red on addition of a drop of nitric 
acid. a-Phenylindole is a very weak base; it dissolves only in con- 
centrated hydrochloric acid, and is precipitated by water. The 
platinochloride forms small, red needles. When reduced, it yields 
a liquid dihydro-compound. Potassium permanganate and chromic 
mixture have scarcely any action on it. N. H. M. 


Carrotene. By A. Arnaup (Compt. rend., 102, 1119—1122).— 
The author has previously shown that carrotene is identical with the 
orange-red crystalline substance which can be obtained from leaves, 
and which also exists in many fruits, especially the tomato. 

In order to prepare carrotene, carrots are rasped and pressed, and 
the juice mixed with lead acetate, which precipitates the carrotene in 
the form of alake. The precipitate is dried in a vacuum and extracted 
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with carbon bisulphide, which is then evaporated, and the residue 
treated systematically with cold light petroleum. The pressed pulp 
is also treated with the same solvents, and the crude carrotene is dis- 
solved in carbon bisulphide, precipitated by adding alcohol, and re- 
crystallised from benzene. 

Carrotene has the composition C.H;(C 88°67, H 10°63 per cent.), 
and crystallises in rhombic plates with a metallic lustre, blue by 
reflected light and orange-red by transmitted light. It decomposes 
above 300° in a vacuum, and forms a colourless, viscous liquid. It 
combines readily with oxygen, chlorine, and bromine. If carrotene 
is dissolved in dry benzene and mixed with iodine, the di-iodide 
CHI, is obtained in deep green crystals with a coppery lustre. 
Carrotene oxidises in the air even at the ordinary temperature, oxida- 
tion taking place very rapidly if the carrotene is in solution or if it 
is heated to 70°. The product is soluble in cold alcohol, but only 
slightly soluble in carbon bisulphide, and does not crystallise from its 
alcoholic solution. It melts at 125°, and has the composition C 70°10, 
H 8°57, O 21°42. 

It follows from these results that carrotene is not an oxygen com- 
pound but an unsaturated hydrocarbon, and the author proposes to 
change the name carrotine previously assigned to it. It dissolves in 
concentrated sulphuric acid with formation of an intense indigo-blue 
solution. 

The carrotene analysed by Husemann must have undergone con- 
siderable oxidation. Husemann’s hydrocarrotene is really vegetable 
cholesterin, C..H,O,H,0. C. H. 


Composition of Magdala-red. By P. Junius (Ber., 19, 1365— 
1367).—Hofmann (Ber., 2, 374 and 412) classified Magdala-red with 
the rosaniline-group, assigning to it the composition CyH.,N;HC1,H,0; 
the persistent retention of a molecule of water above 100 presents a 
further point of resemblance between the dye and the rosanilines. 
But since these experiments were made, two new classes of dyes have 
been discovered, namely, the indulines and safranines, formed in the 
same reaction, and consisting of the same components. The analogies 
of the latter with Magdala-red, as regards their chemcial properties, 
the stability of their salts, and the strong fluorescence of their 
alcoholic solutions, have been remarked upon by Nietzki. In order to 
determine how far the analogy is supported by the composition of 
Magdala-red, the author has prepared with care a specimen of its 
hydrochloride; a careful nitrogen determination made with the salt 
showed that it contained four and not three atoms of nitrogen; its 
composition is thus CyHN,Cl, a result confirmed by an analysis 
of the platinochloride. Hoffmann in his paper remarks on the 
difficulty experienced in completely burning the hydrochloride. Thus, 
Magdala-red belongs to the safranine class, and its formation from 
amido-azonaphthalene and naphthylamine hydrochloride is perfectly 
analogous to that of safranine from amidoazotoluene and toluidine 
hydrochloride (Nietzki, this Journal, 1877, ii, 454; Witt, cbid., i 

V. H. V. 
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Thionaphthen. By V. Meyer (Ber., 19, 1432).—With reference 
to Hantzsch’s remark (Ber., 19, 1290) that the thiophen of 
the naphthalene series is still unknown, the author states that 


A. Biedermann has obtained the compound OH-C.H,.<¢4;>CH by 


the condensation of thiophenaldehyde with succinic acid. The author 
also is endeavouring to prepare thionaphthen by the action of phos- 
phorus sulphide on coumarone. A. J. G. 


Purification of Naphthalene by Means of Soap Solution. 
By G. Linx (Dingl. polyt. J., 260, 95).—Crude naphthalene is sub- 
jected to hydraulic pressure in the cold, distilled, and the product 
agitated for some time with a solution of soap at 85°. The purified 
mass is drawn off, cooled to 50° by the addition of cold water, filtered, 
washed, and distilled. D. B. 


B-Heptachloronaphthalene and £-Pentachloronaphthalene. 
By A. Craus and C. Wenzuik (Ber., 19, 1165—1169).—The @-hepta- 
chloronaphthalene described by Claus and Lippe (Abstr., 1883, 921) 
is best prepared by heating 1 part of tetrachloronaphthaquinone with 
2 parts of phosphorus pentachloride at 250° for 6 to 8 hours in a 
sealed tube; the product after washing with water and alkali is 
purified by repeated crystallisation from alcohol, and is finally sub- 
limed: thus obtained, it forms small, colourless needles, and melts at 
194° (uncorr.) ; it is neither so soluble in the usual solvents nor so 
readily distilled with steam as are the lower chloronaphthalenes. 

By heating 1 part of f-heptachloronaphthalene with 12 parts of 
concentrated nitric acid (sp. gr. = 1°5) in a sealed tube at 100° for 5 to 
6 hours, a mixture of unaltered heptachloronaphthalenue, tetrachloro- 
phthalic acid, and 8-pentachloronaphthaquinone, 


C.HCI,0, [Cl]; : O, = 2:1’: 2’: 3': 4:4: 1), 


is formed. The tetrachlorophthalic acid is removed by treating the 
mixture with very dilute alcohol, and the unaltered heptachloro- 
naphthalene then dissolved out by means of boiling alcohol (90 
per cent.) The pentachloronaphthaquinone is purified by re- 
crystallisation from chloroform; it is obtained in golden-yellow 
lustrous scales, sublimes in Jong, lustrous needles, and melts at 217° 
(uncorr.); by further oxidation, it is converted into tetrachloro- 
phthalic acid; by dissolving it in alcoholic potash or soda, the re- 
spective metallic derivative of tetrachlorohydroxynaphthaquinone, 
OH-C,HCl,0, [Cl : O.: HO = 1': 2’: 3’: 4:1: 4:2], is formed. To 
obtain the pure compound, the alcoholic solution of the alkaline salt is 
evaporated to dryness, then redissolved in water, and the resinous 
bye-products present precipitated by the addition of a solution of 
alum, the tetrachlorohydroxynaphthaquinone is précipitated from the 
clear solution by the addition of concentrated hydrochloric acid, 
washed with cold water and sublimed. It forms yellow needles, melts 
at 265° (uncorr.), is slightly soluble in cold water forming a red 
solution, but is insoluble in saline solutions; its alkaline derivatives 
are readily soluble in water, and on the addition of salts of silver, 
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copper, lead, &c., yield voluminous red precipitates, which form 
brown powders when dry. 

Tetrachloronaphthaquinone-anilide crystallises from alcohol or glacial 
acetic acid in magnificent, lustrous, dark red scales, and melts at 
240° (uncorr.). 

By heating pentachloronaphthaquinone with phosphorus penta- 
chloride in a sealed tube at 250° for six hours, perchloronaphthalene 


is formed. A. P. 


Chlorinated a-Naphthaquinones. By A. Craus (Ber., 19, 
1141—1144).—When tetrachloronaphthaquinone (Abstr., 1883, 921) 
is boiled with alcoholic potash, trichlorhydroxynaphthaquinone, 
C,oH;Cl,0;, is formed. This substance crystallises in yellow needles, 
easily soluble in alcohol and ether, sparingly so in water, and melts at 
235° (uncorr.). It sublimes without change, but gradually becomes 
coloured by exposure to the air. Its salts are intensely coloured, 
varying from pure red to brownish-red. The anilide forms lustrous 
copper-coloured needles, insoluble in water, and gives a violet colora- 
tion when boiled with alkalis. The orthotoluide melts at 205°, the 
paratoluide at 303° (uncorr.). 

When dichlor-«-naphthaquinone is heated with manganese dioxide 
and hydrochloric acid in closed tubes at 230°, it forms an additive 
product, C,H,Cl,O,. This compound crystallises in large colourless 
prisms, melting at 117°. It is very stable towards alkalis, only being 
decomposed by continued boiling with concentrated potash. Nascent 
hydrogen easily re-forms the dichloroquinone. When treated with 
stannous chloride, the dichloroquinone is first formed, but if more 
stannous chloride is added a dichlor-a-naphthaquinol, C\yH,Cl,(OH),, 
is produced. From these properties, which differ from those of the 
halogen-additive derivatives of naphthalene, the author is inclined to 
look upon this tetrachloro-compound as a quinol, in which the two 
hydroxylic hydrogens are replaced by chlorine, and proposes for it 
the name dichlor-a-naphthachloroquinol, CyH,Cl,(OCl1)2. Similar com- 
pounds have been obtained with tetra- and penta-chloronaphtha- 
quinone, and are now being investigated. Dichlor-a-naphthaquinol 
is easily soluble in alcohol, ether, chloroform, and glacial acetic acid, 
crystallises in colourless needles, and melts at 135°. When exposed 
to the air it turns violet-brown, and if then crystallised from ether 
yields violet-brown needles of a quinhydrone, CyHyClhO, Both 
this and the quinol are reconverted into the quinone by oxidising 
agents. The action of stannous chloride gives a ready method for 
the preparation of naphthaquinols. L. T. T. 


Azo-compounds of Naphthalene. By R. Nrerzxi and O. Gout, 
Ber., 19, 1231—1284).—f-Amidoazonaphthalene is easily prepared 
from f-naphthylamine, in a manner similar to that of the a-compound 
from a-naphthylamine; it forms red needles, melting at 156°; the 
solution in sulphuric acid has a violet colour. When a solution of 
15 grams of B-amidoazonaphthalene in 90 grams of sulphuric acid 
and 90 grams of water is treated with a concentrated solution of 
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5 grams of sodium nitrite, being kept cool with ice, hydroxyazo- 
naphthalene is obtained identical with that formed by the action of 
f-diazonaphthalene on B-naphthol. This is regarded as a proof that 
p-amidoazonaphthalene does contain an amido-group. N. H. M. 


Naphthoic Acids. By A. G. Exsrranp (Ber., 19, 1131—1139).— 
In a former paper, the author described a compound obtained by 
the reduction of mononitro-a-naphthoic acid, to which he ascribed the 


formula OvHs<\y1o>CuH. He now thinks that the simpler 


formula CuEe<pp> is more probable, and proposes for this sub- 


stance (from its analogy with carbostyril) the name naphthostyril. 
When mononitro-a-naphthoic acid is dissolved in a well cooled 
mixture of sulphuric and fuming nitric acids, it yields B-trinitronaph- 
thalene, together with a small quantity of trinitro-a-naphthoic acid, 
CiHy(NO;),;COOH, which crystallises in brown needles melting at 
283°, and has an intensely bitter taste. When heated with fuming 
hydrochloric acid in sealed tubes at 140—150°, the mononitro-acid 
suffers reduction and yields dichloronaphthostyril, CuHCh<Go>- 
This compound was also formed by the direct action of chlorine on 
naphthostyril It crystallises in yellow needles, soluble in boiling 
alcohol, and melts at 264—265°. Chlorinated naphthostyrils are also 
formed in small quantities during the reduction of the mononitro- 
acid, in alcoholic solution, by tin and hydrochloric acid. 
Monobromo-a-naphthoic acid is obtained by treating a hot acetic 
solution of a-naphthoic acid with bromine. It crystallises in white 
needles, melting at 246°. When treated with fuming nitric acid, it 
yields bromonitronaphthoic acid, CyH;Br(NO,)-COOH, which crys- 
tallises in small, yellow prisms, melting at 260°. When this acid is 
reduced with ammoniacal ferrous sulphate, it yields monobromo- 


naphthostyril, CuHBr<hg>> crystallising in brown needles and 


melting at 257°. Dibromonaphthostyril was obtained by acting on 
naphthostyril suspended in water with excess of bromine. It crys- 
tallises from boiling alcohol in yellow needles, melting at 268—270°. 


Acetonaphthostyril, Odie ce. formed by heating amido-a-naph- 


thoic acid with excess of acetic anhydride, crystallises from boiling 
alcohol in thin, white needles melting at 125°. Dibromacetonaph- 
thostyril, obtained from the action of acetic anhydride on dibromo- 
naphthostyril, forms small, yellow needles melting at 185°. 

By means of the diazo-reaction, amido-a-naphthoic acid was con- 
verted into hydrory-a-naphthoic acid, OH*CyHsCOOH. The best 
yield was obtained by dissolving the amido-acid in dilute potash, 
adding the calculated quantity of potassiam nitrite and slowly 
pouring the mixture into sulphuric acid cooled with ice. The free 
acid melts at 169° and forms small needles, which are very soluble in 
alcohol and ether, easily so in water. No lactone was formed by 
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boiling an alcoholic solution of the acid, but when melted the acid 
yielded naphtholactone, crystallising in long, colourless needles and 
melting at 108°. This is rather less soluble in alcohol and ether 
than the hydroxy-acid and sublimes unchanged. When dissolved in 
carbon bisulphide and treated with bromine, it yields monobromo- 
naphtholactone, which forms small,-white needles melting at 192°. 
L. T. T. 

a-Naphtholdi- and tri-sulphonic Acids. By A. Cuaus and 
P. Miecoxe (Ber., 19, 1]82—1187).—The mixed a-naphtholdi- and 
tri-sulphonic acids obtained by Schultze (Inaug. Dissert., Freiburg, 
1883) by adding a-naphthol in small portions to five times its weight 
of fuming sulphuric acid, may be most conveniently separated from 
one another by converting them into the chlorides and treating with 
ether, in which the a-naphtholdisulphonic chloride dissolves, whilst 
the triosulphonic chloride is almost insoluble. To determine the 
position of the SO,;H-group in the naphthol radicle, the authors con- 
verted the sulphonic chloride into the corresponding trichloronaph- 
thalene, by heating with phosphorus pentachloride (3 mols.) for 
several hours in a closed vessel at 170—180°; if heated above this 
temperature, only resinous compounds are formed, whilst the reaction 
does not take place at all below 170°. The product is identical with 
the trichloronaphthalene obtained by Faust and Saame (this Journal, 
1872, 64); the a-naphtholdisulphonic acid therefore probably has the 
constitution [HO : (SO,;H), = 1:2:4]. 

A tetrachloronaphthalene may be prepared by heating a-naph- 
thotrisulphonic chloride with 4 mols. of phosphorus pentachloride 
in a sealed tube for one and a half hours at 210—220°, and after- 
wards raising the temperature to 250° for an hour, then cooling to 
200° and heating for an hour longer, the product is distilled with 
steam, boiled with soda, and further purified by repeated crystallisa- 
tion from alcohol and fractional sublimation. It crystallises in 
colourless feathery needles, melts at 140° (uncorr.), is insoluble in 
water and cold alcohol, but dissolves in most other solvents. When 
heated with nitric acid (sp. gr. = 15) in a sealed tube at 110°, 
a-dichloro-a-naphthaquinone is formed; the constitution of a-naph- 
tholtrisulphonic acid is therefore [OH : (SO,H);=1:2:3: 4]. 
Phthalic acid and chlorophthalic acid are formed by the oxidation 
of tetrachloronaphthol. 

When a-naphtholtrisulphonic chloride is heated at 250° with 
7—8 mols. of phosphorus pentachloride, octachloronaphthalene is 
formed, sulphur being precipitated and sulphurous anhydride given 
off. A. P. 


Furfurane-compounds of the Phenanthrene Series. By 
A. Hantzscu and G. Prewrer (Ber., 19, 1301—1305)—The sodium 
compounds of a- and f-naphthol react with ethyl chloracetoacetate 
just as sodium phenoxide does (compare p. 707). The crude ethylic 
naphthoxylacetoacetates, when added to sulphuric acid, solidify to a 
crystalline mass of the ethyl furfuranecarboxylate. The product is 
stirred with water, extracted with ether, and the residue obtained by 
evaporating the ether crystallised from alcohol. 


a ae ae. e-em | 
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Ethylic methyl-a-naphthofurfuranecarbozylate, 


Cul. <ON*S0-COOEE [Me : COOKE = 2: 1], 
forms lustrous, flat needles melting at 108°; it dissolves readily in 
ether and in hot alcohol. The free acid forms white, microscopic plates, 
sparingly soluble in water and other indifferent solvents. It melts at 
943—245° with evolution of carbonic anhydride. The salts, with the 
exception of the alkali salts, are sparingly soluble. When the ethyl 
salt is evaporated to dryness with an excess of alcoholic potash and 
then distilled, methyl-a-naphthofurfurane, C,,.H;MeO, is formed. This 
melts at 34—35° and boils at 297—299° (uncorr.); it dissolves 
readily in the usual solvents, and separates as an oil, which only soli- 
difies when brought into contact with a crystal of the substance. It 
sublimes slowly at the ordinary temperature, has an aromatic odour, 
and resinifies gradually when exposed to the air. The solution of the 
substance in sulphuric acid is yellowish-green; when warmed this 
changes to green, and finally, with evolution of carbonic anhydride, 
to an intense purple-violet. When diluted with water, the colour of 


the solution changes to green. 
Ethylic methyl-B-naphtho-x-furfuranecarborylate, 


CwHi< Gy] >C-COOEt, 


resembles its isomeride above described ; it melts at 100°. The free 


acid also resembles the acid from «-naphthol; it melts at 253—254°. 
The sodium salt crystallises with 4 mols. H,O from its solution in hot 
dilute caustic soda in lustrous needles with a bluish fluorescence. 
Methyl-B-naphtho-=-furfurane, C,.H,MeO, melts at 59°, and becomes 


brown when exposed to air. Towards sulphuric acid, it behaves like 


the a-derivative, except that the colour produced on heating is a pure 
N. H. M. 


blue. 

Chloro- and Bromo-derivatives of Anthracene. By W. 
Hammerscutaa (Ber., 19, 1106—1110).— Dichlorodibromanthracene 
tetrabromide, C,H,Cl,Br,, prepared by exposing dichlorodibrom- 
anthracene to bromine-vapour, crystallises in white, lustrous needles 
melting at 212°, and soluble in boiling acetic acid. Tetrabromo- 
dichloranthracene, C,,.H,Cl,Br,, forms golden-yellow needles melting at 
380°, and very sparingly soluble in the usual solvents. It does not 
absorb bromine, dissolves with violet coloration in fuming sulphuric 
acid, and is oxidised by chromic mixture to tetrabromoquinone. The 
author has noticed that although halogen-substituted anthracenes are 
only oxidised to quinones, their tetrachlorides and tetrabromides are 
readily oxidisable to substituted phthalic acids (7), and suggests this 
reaction as probably offering a means of determining the constitution 
of substituted anthracenes. 

Several corrections are given :—Dichloranthracene tetrabromide 
melts at 178° (Schwarzer gives 166°); dibromanthraquinone melts at 
265° (Diehl gives 236°5°); dichloranthracene tetrachloride melts, 
with evolution of hydrogen chloride, at 187° (Diehl gives 143—145°, 
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Liebermann and Lindemann 205—207°) ; tetrachloranthracene melts 
at 164° (Liebermann and Graebe’s preparation melting at 220° pro- 
bably contained higher chlorinated derivatives) ; dichloroanthraquinone 
crystallises from boiling glacial acetic acid in golden-yellow needles 
melting at 205°. L. T. T. 


Pyrene. By E. Bampercer and M. Puruip (Ber., 19, 1427—1431). 
—In pyrenequinone, the carbonyl-groups seem not to be directly 
united to one another, inasmuch as it does not show the reactions of 
an ortho-diketone. 

Pyrenic acid, C»H,(CO)(COOH), [(COOH), = 1:2]. Hintz has 
stated that on oxidation with chromic acid pyrene yields in addi- 
tion to pyrenequinone another substance of the formula C,,H,Q,. 
The authors find that this substance is the anhydride of pyrenic acid, 
and is not formed directly, but from the free acid during the crystal- 
lisation from acetic acid to which Hintz subjected it during its 
purification. Pyrenic acid crystallises in golden-yellow plates, which 
are converted into the anhydride by heating at 120° or by crystal- 
lisation from acetic acid. The acid yields crystalline precipitates 
with hydroxylamine and phenylhydrazine. 


The imide, CxH.O<G0>NH, is formed by dissolving the acid in 


ammonia, and quickly separates in shimmering brass-yellow plates. 


A. J.G 


Choleic Acid. By P. Larscurinorr (Ber., 19, 1140).—This acid is 
soluble at 20° in 22,000 parts of water, 750 parts of ether, 14°1 parts 
of 98°5 per cent. alcohol, and 25 parts of 75 per cent. alcohol. Its 
barium salt dissolves at the same temperature in 1200 parts of water, 
the solubility rapidly increasing with rise of temperature. It is 
dextrorotatory, giving [a]p = + 56°40’. The determination was 
made at 20°, with a 300 mm. column of a 6°06 per cent. alcoholic 


solution of sp. gr. 0°811; the rotation observed being + 8° 10’. 
i Ah 


Nitro-compounds of the Pyrroline Series. By G. Cramician 
and P. Siiper (Ber., 19, 1078—1081; comp. Abstr., 1885, ¥92).— 
Mononitropyrrylene dimethyl diketone, CsH,N2O,, is prepared by adding 
finely powdered pyrrylene dimethyl! ketone in small quantities (3 grams) 
to an excess of fuming nitric acid (1°50 cm.) kept cool by cold water. 
The product is poured into water and extracted with ether; the 
ethereal solution yields an oil which soon becomes almost solid. This 
is recrystallised and further purified by sublimation. It forms long, 
white needles, melting at 149°; it is readily soluble in ether, alcohol, 
and hot water, and dissolves in alkaline carbonates. 

When finely powdered carbopyrrolic acid is added to a large excess 
of fuming nitric acid kept a temperature of — 18°, dinitropyrroline 
(loc. cit.), melting at 152°, is formed. The latter, when pure, is almost 
colourless; the yield is 6 grams from 10 grams of carbopyrrolic acid. 
The mother-liquor obtained in purifying this compound was found to 
contain a small quantity of a second dinitropyrroline. The latter crys- 
tallises from water in long needles, which melt with decomposition 
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at 173°; it is soluble in ether, alcohol, and hot benzene. The yicld is 
only 0°6 gram from 14 grams of carbopyrrolic acid. N. H. M. 


Action of Acetic Anhydride on Homopyrroline (Methy!- 
pyrroline). By G. Cramictan and P. Siper (Ber., 19, 1408—1412; 
comp. Ber., 14, 1056).—Homopyrroline was obtained from the frac- 
tion of coal oil boiling above 140°, and isolated by the method pre- 
viously mentioned (this vol., p. 367). If excess of potash is not 
used and the operation is repeated several times, the higher pyrrolines 
collect in the products of the last operations. The mixture of the 
higher pyrrolines is steam-distilled and then fractioned ; the portion 
boiling at 140—153° contains the homopyrroline. 

Methylpyrryl methyl ketone (pseudacetylhomopyrroline), 


(NH)C,H,Me-COMe, 


is obtained by boiling 25 grams of homopyrroline (boiling at 140— 
153°) with 150 grams of acetic anhydride and 30 grams of freshly 
fused sodium acetate for 6—8 hours. The product is distilled in a 
partial vacuum in a water-bath to remove the excess of acetic anhy- 
dride, and steam-distilled. The residue is neutralised with sodium 
carbonate and extracted with ether; the oil obtained by evaporating 
the ether yields the solid substance when distilled. It crystallises 
from hot water in small white needles, melts at 85—86°, and boils at 
240°. It dissolves readily in ether, alcohol, and benzene, &c. Hot 
caustic potash solution does not decompose it. The silver compound, 
(NAg)C,H,Me-COMe, forms a white precipitate. 

Acetylhomopyrroline, C;H,NO, is obtained as a yellow oil on distilling 
the crude product of the above reaction with steam. By fractional 
distillation of the oil, two fractions were obtained, boiling at 196—197° 
and at 202—203° respectively ; both yielded results on analysis which 
point to the formula C;H,NO. They are almost insoluble in water 
and are readily saponified by caustic alkalis. 

The substance described by Weidel and Ciamician (Abstr., 1880, 
403) as a “homoacetyl-compound,” is a mixture of the two iso- 
merides. 

When pyrryline dimethyl diketone is oxidised with potassium per- 
manganate, a carbopyrrylglyoxylic acid, COOH-C,H.(NH)-CO-COOH, 
is formed; the methyl salt melts at 144—145°. When fused with 
potash this yields a pyrrolinedicarborylic acid, 


COOH-C,HANH)-COOH ; 
the methyl salt melts at 132°. The authors hope to be able to show 
by the oxidation of methylpyrryl methyl ketone, whether the methyl 


and acetyl groups contained in it have the same position as the two 
acetyl-groups in pyrrylene dimethyl ketone. N. H. M. 


Synthesis of Isocinchomeronic Acid. By L. Weziss (Ber., 19, 
1305—1312).—Ethyl hydrogen lutidinecarbozylate, 
COOH:C;N HMe,COOEt, 


is obtained by treating the normal ethyl salt with alcoholic potash 
dc 2 
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solution, and afterwards boiling off most of the alcohol. Water is 
added, which precipitates much unchanged ethyl salt; it is then 
filtered, treated with hydrochloric acid, and evaporated to dryness. 
The monethy] salt is extracted with absolute alcohol. It forms slender, 
lustrous needles, sparingly soluble in cold water, and melts at 131°. 
The hydrochloride (with 2 mols. H,O) forms small, lustrous prisms ; 
it is very readily soluble; when the hydrogen ethyl salt is heated, it 
gives off carbonic anhydride and yields ethyl lutidinecarbozylate, 
boiling at about 240°. 
Lutidinecarborylic acid (2 : 6-dimethylnicotinic acid), 
C;NH.Me,-COOH, 


is obtained by heating the dicarboxylic acid (15 grams at a time) in 
a stream of hydrogen ; the product is distilled with steam to separate 
it from the lutidine formed at the same time, and is purified by means 
of the hydrochloride. It crystallises with 4 mol. H,O in slender 
needles, melting at 160°. The silver salt and the platinochloride (with 
2 mols. H,O) are described. 

2:5: 6-Pyridinetricarborylie acid, C;NH,(COOH)),, is obtained by 
oxidising lutidinecarboxylic acid hydrochloride with potassium per- 
manganate. It forms thin plates (with 2 mols. H,O), very readily 
soluble ; it melts a little above 100°, begins to give off gas at 130°, 
and decomposes completely at 240°. The normal calcium salt, 


(C.NH,0,):Ca, + 4H,0, 


the lead salt (with 5 mols. H,O), and a potassium salt, CoH NOK + 
5H,0, are described. When the latter is heated, it quickly loses 29 
per cent. of its weight, and then remains constant at 160°; the 
weight lost corresponds nearly with the weight of the water of crys- 
tallisation, together with that of 3 mols. of carbonic anhydride. The 
potassium salt so obtained yielded an acid having all the properties 
of Weidel’s isocinchomeronic acid (this vol., p. 477); the formation 
of this acid as described confirms the constitution [2:5] previously 
N. H. M. 


ascribed to it. 


Phenyldihydroquinolylmethane. By A. Ernnorn (Ber., 19, 
1243 — 1244). — Phenyldihydroquinolylmethane, CHPh(Cy,NH,w)2, is 
obtained by heating 10 grams of hydroquineline, 4 grams of benz- 
aldehyde, and 10 grams of zinc chloride, dissolved in absolute alcohol, 
at 100° for about 50 minutes. The product is poured into water; it 
is then purified by conversion into the hydrochloride. This is after- 
wards treated with alkali, and the free base dissolved in benzene and 
precipitated by adding light petroleum. It forms microscopic sul- 
phur-coloured crystals, which melt at 152—153°. It has all the 
properties of a leuco-base. When the substance dissolved in alcoholic 
solution of hydrogen chloride is oxidised with ferric chloride, it yieids 
a green dye. 

Paranitrophenyldiquinolylmethane is obtained in a similar manner 
from nitrobenzaldehyde. It is a yellow substance, melting at 177°, 
and yields a green dye when oxidised; but if first reduced with zinc- 
dust and alcoholic hydrochloric acid, and then oxidised, a violet dye 
is obtained. N. H. M. 
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Quinolyl-a-hydroxypropionic Acid. By A. E1nuorn (Ber., 19, 
904—911; comp. this vol., pp. 264, 265, and 370).—Trichlor-a-hydr- 
oxypropylquinoline, CyNH,CH.-CH(OH)-CCl;, is best prepared by 
heating 2U grams of quinaldine with 21 grams of chloral and about 
1 gram of zinc chloride on a water-bath. A rise of temperature takes 
place, and in about an hour the whole solidifies to a crystalline mas-. 
The yield of crude substance is 23—25 grams. It can be crystallised 
from absolute alcohol; it melts at 148°. 

Quinolyl-a-hydroxypropionic acid, CypNH.«CH,-CH(OH)-COOH, is 
obtained by dissolving 10 grams of the chlorine-derivative in 35 
grams of absolute alcohol ; 40 grams of water are then added, which 
precipitates the substance in a very finely divided state. The whole 
is warmed and 35 grams of a 23 per cent. solution of caustic soda are 
added. The reaction is violent and is completed in 5—10 minutes. 
The product is evaporated or cooled down and filtered from the 
orange-coloured sodium salt. The latter erystallises from water in 
long, lustrous, prismatic needles (with 3 mols. H,O). When dried or 
when crystallised from absolute alcohol, it loses water and becomes 
yellow. The free acid forms splendid yellowish-red crystals (with 
1 mol. H,O), which melt at 123—125° with decomposition. The acid 
cannot be obtained anhydrous. When exposed to air, it changes to a 
colourless substance without taste. The mother-liquor from the 
sodium salt, mentioned above, yielded 1—2 grams of quinolylacrylic 
acid, 

Quinolylacetaldehyde, C,NH,-CH.°CHO, was prepared as previously 
described ; it melts at 103—104°. It can also be obtained by boiling 
quinolyl-z-hydroxypropionic acid in benzene. The picrate forms 
sulphur-coloured crystals, which melt at 212°. 

The substance previously obtained, to which the formula C,H,NO; 
was ascribed, could not again be prepared. It is probably a mixture 


of the compounds C,,H,;NO, and C,.H,NO;. N. H. M. 


Tetramethylquinoline. By J. Levin and P. Rieuw (Ber., 19, 
1394—1395).—By the action of acetone on metaxylidine, a tetra- 
methylquinoline is obtained together with methane and water. The 
base forms well-defined, tabular crystals, which melt at 84°, and boil 
without decomposition at 284—285° (uncorr.) ; it possesses a peculiar 
aromatic odour. Solution of its salts show the fluorescence charac- 
teristic of quinoline-derivatives; the acid sulphate, CisHisN,H.SO,, 
crystallises in needles very soluble in water; the acid chromute in 
dark orange-yellow needles, sparingly soluble; the hydrochloride in 
white needles; and the platinochloride is a golden, sparingly soluble 
precipitate. As regards the orientation of the methyl-group, the two 
methyl-groups in the pyridine nucleus are in the 2’: 4’ positions, but 
that of the methyl-groups in the benzene nucleus is uncertain. 


Vv. & YY, 


Derivatives of 2-Phenylquinoline. By 0. Dorsner and W. 
Mitter (Ber., 19, 1194—1200).—When a solution of «-phenylquino- 
line in sulphuric acid is oxidised with potassium permanganate by 
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Claus and Nicolaysen’s method for the oxidation of phenylacridine 
(this vol., p. 68), benzoylanthranilic acid is formed. 

a-Phenylquinoline picrate, C\sH,,N + C.H;N;0,, crystallises from 
hot alcohol in yellow scales. The methiodide, C,;H,,N,Mel is formed 
by heating a-phenylquinoline with methyl iodide on the water-bath in 
a reflux apparatus for several hours; it crystallises from alcohol in 
thick orange-coloured prisms, melts at 197°, and is sparingly soluble 
in water, but insoluble in ether. 

Tetrahydro-a-phenylquinoline, C,;sH;;N, may be prepared by heating 
a-phenylquinoline with tin and hydrochloric acid for several hours, 
adding excess of soda to the resulting liquid, and extracting with 
ether ; it forms a colourless, viscous oil insoluble in water, but dis- 
solving readily in ether or hot alcohol; it boils at 341—344°. The 
hydrochloride, C\sH,;N HCI, crystallises from alcohol in slender needles, 
and is very sparingly soluble in water. The platinochloride forms a 
yellow precipitate which rapidly decomposes, turning brown. 

Nitrosotetrahydro-a-phenylquinoline is obtained by shaking up tetra- 
hydro-a«-phenylquinoline hydrochloride with the theoretical amount of 
sodium nitrite in aqueous solution, and extracting with ether ; it forms 
a thick, yellow oil which cannot be solidified by cooling. 

In the preparation of a-phenylquinoline from aniline, cinnamic 
aldehyde, and hydrochloric acid, the chloride of an ammonium base, 
C,;,N,.NCl + 2H,0, is obtained; it forms colourless needles, is readily 
soluble in alcohol or water, but insoluble in ether; the chlorine 
is not removed by boiling with ammonia, but concentrated fixed 
alkalis form resinous compounds. 

The platinochloride and other salts were prepared. This base 
closely resembles the compound of a-phenylquinoline with ethyl- 
chloride, and possibly is identical with that compound. A. P. 


Quinoxalines. By J. Pxicut (Ber., 19, 895—896).—A reply to 
Hinsberg (this vol., p. 561). 


Paramidoquinoxaline. By O. Hinssere (Ber., 19, 1253—1256). 
— Paramidoquinozaline, NHyGH.<} : > is prepared by adding 


magnesia to crude phenylenetriamine hydrochloride dissolved in 
water; it is then warmed, and treated with a slight excess of the 
sodium hydrogen sulphite-compound of glyoxal. The product is 
made strongly alkaline and extracted with chloroform; it is then 
purified by crystallisation from ether, from which it separates in 
yellow needles melting at 158—159°. It is readily soluble in water, 
chloroform, and alcohol, less soluble in ether and benzene. The 
ethereal solution has a yellowish-green fluorescence; the solution 
in concentrated mineral acids has an intense violet colour, which 
changes to a brownish-red when the solution is diluted. The hydro- 
chloride forms brown plates which decompose at 215°. The platino- 
chloride crystallises in brick-red needles ; the sulphate forms a sparingly 
soluble, brick-red, crystalline powder. An aqueous solution of amido- 
quinoxaline gives yellow precipitates with silver nitrate and mercuric 
chloride, soluble in nitric and hydrochloric acids. N. H. M. 
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Cantharidin. By J. Piccarp (Ber., 19, 1404—1407).—Cantharic 
acid is prepared by rubbing cantharidin in a mortar with ether, 
filtering, and drying; the product is then heated with four times its 
weight of hydriodic acid (sp. gr. = 1°96) at 100° for 2} hours. The 
contents of the bottle are distributed into several dishes, and evapo- 
rated as quickly as possible, and the brown residue at once extracted 
with a little cold alcohol, which dissolves everything but the unchanged 
cantharidin. The alcoholic solution is evaporated down; in 2—3 
weeks a crystalline mass is formed, consisting of the compound 
CyH»I.0;; the filtrate contains cantharic acid. 

When cantharic acid or cantharidin is heated with water at 300°, 
it yields cantharene and carbonic anhydride. 

Cantharic acid reacts very readily with phosphorus pentachloride, 
and yields a liquid product soluble in ether, alcohol, and benzene ; 
from this two crystalline substances were obtained by the action of 
ammonia on ethereal and alcoholic solutions respectively. 

N. H. M. 

Cantharidin. By B. Homoxka (Ber.,19, 1082—1089).—Although 
this substance has been the subject of very many investigations, and 
the determination of its vapour-density by Piccard proved its molecule 
to have the formula C,)H,.0,, little is known as to its constitution. 
Dragendorff and Masing showed that when boiled with alkalis, it 
gradually dissolved, and formed a salt, CwH205M2, but stated that on 
the addition of acids cantharidin was reprecipitated unchanged in 
the form of needles. The author finds that, although this latter 
statement is true when an acid is added to the hot alkaline solation, 
no precipitate is formed in a cold weak solution. When this clear 
solution is heated to 60—70°, however, cantharidin is at once preci- 
pitated. There is thus little doubt that the free cantharidic acid, 
CjH,.0;, was present in the cold solution, but, owing to the readiness 
with which it gives up water, and forms its anhydride, cantharidin, 
the author was unable to isolate the acid. Silver cantharidate forms 
a precipitate, CyH,.O;Ag, + H.0; methyl cantharidate, C\)H»Os;Me,, 
prepared from the silver salt, crystallises in flat prisms easily 
soluble in alcohol, boiling ether, and water; it melts at 91°. With 
hydroxylamine, cantharidin yields cantharidoxime, CjH.0;(N-OH), 
crystallising in stellate needles or prisms, soluble in ether, alcohol, 
aud warm water; it melts at 166°. When heated with hydrochloric 
acid at 150°, it is resolved into its constituents. The author also, by 
the action of free hydroxylamine on sodium cantharidate, obtained 
the sodium and lead salts of a cantharidozimic acid, but was unable to 
obtain the free acid, as this is at once converted into its anhydride, 
cantharidoxime. Cantbaridoxime dissolves unchanged in soda, but 
on boiling the solution ammonia is evolved. The silver-derivative, 
CwH,,0,N Ag, crystallises in quadratic prisms; the methyl ether forms 
large, colourless prisms melting at 134°. 

Cantharic acid (Piccard, Abstr., 1878, 233; 1879, 270, and pre- 
ceding Abstract) yields a white silver salt, and a methyl salt boiling 
at 210—220° under 50 mm. pressure. With hydroxylamine, this acid 
forms cantharoximie acid, C\H,;0,N (isomeric with cantharidoxime), 
erystallising in colourless, quadratic scales, which melt with decompo- 
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sition between 175 and 180°. When heated with hydrochloric acid at 
150°, cantharic acid and hydroxylamine are re-formed, together with a 
small quantity of an oily product having the properties of an aldehyde. 

When cantharic acid is heated at 140—150° with dimethylaniline 
and zinc chloride, carbonic anhydride is evolved, and a leuco-base 
obtained which forms a colourless crystalline mass having basic pro- 
perties, and becoming green on contact with the air. Its platinochloride, 
C»H;,ON,,H,PtCl,, forms orange crystals. When oxidised, the base 
forms colouring matters, the colour varying with the oxidising agent 
employed. Thus braunite and dilute sulphuric acid produce a green, 
chloranil or arsenic acid in acid solutions a violet colour. Such a 
condensation of an aromatic carboxylic acid with dimethylaniline, 
accompanied by the evolution of carbonic anhydride, only takes place 
(Abstr., 1885, 758) when the acid contains the a-ketone-group, 
CO-COOH. 

From the results of his experiments, the author concludes that 
both cantharidic and cantharic acids must contain this group, 
and their formule must therefore be C,H,;0..;CO-COOH and 
C,H,,0°CO-COOH respectively. a se 


Hopeine. By W. Wittiamson (Chem. Zeit., 10, 491—492).—The 
author’s results confirm those of Ladenburg (this vol., p. 563), and 
the alkaloid, which is unlike morphine, is now regarded as hopeine. 
It crystallises from aqueous alcoho] in needles, melts below 100°, and 
sublimes partially below 160°. Pure hopeine is slightly levorotatory, 
and in dilute solutions is precipitated by alkalis, platinic, auric, and 
mercuric chlorides, and by picric and tannic acids. D. A. L. 


Pilocarpine. By E. Harpy and G. Catmets (Compt. rend., 102, 
1116—1119).—The authors have analysed the following compounds 
of pilocarpine: the nitrate, C,,Hi.N,O.,HNO;, which forms rhombic 
lamelle, very soluble in water but less soluble in alcoliol ; the platino- 
chloride, (C,,HisN.O.).,H,PtChk, which forms somewhat soluble 
quadratic prisms and lamelle; the modified platinochloride, 
(Cy HiN.0,).PtCl, a very soluble, crystalline, yellow powder; the 
aurochloride, C,,;H;.N,0,AuCl;, formed in slender needles when the 
pilocarpine is in excess ; the aurochloride, C,,H,,.N.0.,2AuCl,, obtained 
in microscopic needles when the auric chloride is in excess. Both 
these compounds form viscous oils when heated in presence of water, 
and combine with only one equivalent of hydrogen chloride. The acid 
aurochloride, C,,HN,O.,HAuCl, obtained in needles by adding a 
limited quantity of auric chloride to a solution containing free 
hydrochloric acid; the acid diaurochloride, C,,H,N.O.,2HAuCl,, 
obtained in needles or right rectangular prisms by adding excess of 
auric chloride in presence of hydrochloric avid ; the mercurochlorides, 
which crystallise in slender needles and are very soluble in acids ; and 
the hydrochloride, which forms a gummy mass. Pilocarpine itself is 
@ viscous substance, very soluble in alcohol and water, slightly soluble 
in cold ether or chloroform, more soluble on heating, and readily 
soluble in ether or chloroform mixed with alcohol. Pilocarpine does not 
act on carbonates, but with alkaline hydroxides it forms compounds 
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which are decomposed by carbonic acid. These facts point to the 
presence of an internal anhydride. Pilocarpic acid does not exist in 
the free state. The copper salt, (C,,H,,N,03).Cu, is a slightly soluble 
green powder, and the silver salt forms a curdy precipitate. Free 
pilocarpine forms with silver nitrate two compounds, 


AgNO,, C,,H,.N,0,, 


and (AgNO;).,C;,HicN.O2, which crystallises in needles. The con- 
stitution of pilocarpine is represented by the formula 


C.HN@CMe< yyy >0. 


Pilocarpidine.—The substance produced by the action of nitric or 
hydrochloric acid on pilocarpine or by boiling pilocarpine or its salts 
with water in presence of air, is pilocarpidine, 


C,H,N¢-CMe(NMe,)‘COOH. 


Its salts are similar to those of pilocarpine; they are gummy sub- 
stances decomposed by carbonic anhydride, soluble in water and 
alcohol of 90°, but insoluble in absolute alcohol if they are dry. The 
copper salt is green, the silver salt crystallises in a mass of small 
needles. The hydrochloride is soluble in water and crystallises badly 
from an acid solution; it isa gummy substance which crystallises slowly 
from alcohol in scales with a prismatic structure. The aurochoride, 
CwH,,N,0,,HAuCl, is obtained in right rectangular prisms by 
adding pilocarpidine hydrochloride gradually to an acid solution of 
auric chloride, and allowing the liquid to evaporate spontaneously. 
In solutions containing uo free acid, the aurochloride, CjoH yN2O.,AuCl,, 
is formed. The platinochloride, (CjH,,N,0.)2,H,PtCl, + 2H,O, is 
formed in lamellae by adding the hydrochloride to an excess of 
platinum chloride solution. If these crystals are dissolved in a large 
quantity of cold water and allowed to recrystallise in the cold, the 
platinochloride separates in large, yellow lamelle similar to those of 
uaphthalene. If crystallisation takes place in a warm solution, small 
red prismatic crystals of the composition (CjHiN.O.)2,H,PtCl, + H,O 
separate. This second modification is also obtained by heating the 
dehydrated salt. C. H. B. 


A New Nitrogenous Principle of the Germinated Seeds of 
Lupinus Luteus. By E. Scuuize and EH. Sreicer (Ber., 19, 1177— 
1180).—The etiolated germinated cotyledons of Lupiwus contain a 
nitrogenous base somewhat similar in its properties tu creatinine. It 
may be most conveniently isolated by precipitating the aqueous 
extract with tannin and lead acetate, acidifying the filtrate with 
sulphuric acid, filtering, and adding phosphotungstic acid to the 
filtrate, when a copious white precipitate is formed; this is washed 
and mixed with milk of lime, and the filtered solution freed from 
calcium by passing carbonic anhydride ; the solution is then filtered, 
neutralised with nitric acid, and concentrated to a syrup, when the 
nitrate of the base, to which the authors give the name of arginine, 
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C;H,.N,0.,HNO; + 3H,0, crystallises out on cooling in groups of 
slender needles; on drying at 100°, it loses water and forms a chalk- 
like mass. It is tolerably soluble in cold, and readily in hot water. The 
aqueous solution gives a yellow crystalline precipitate with picric acid 
and on the addition of mercuric nitrate or chloride and then of an 
alkali, a voluminous white precipitate is formed. On heating the 
aqueous solution of the nitrate with cupric hydroxide, a blue solution 
is formed, which on cooling yields fine, dark blue prisms of a compound 
of arginine with cupric nitrate, 2(C,.H,N,O,)Ca(NO;). + 3H,0; on 
drying at 100° it loses its water of crystallisation. The free base, 
C,H,,N,O., may be obtained by adding phosphotungstic acid to an 
aqueous solution of arginine nitrate, and treating the white precipitate 
formed with milk of lime, filtering and concentrating the solution, 
when it crystallises out; it readily absorbs carbonic anhydride. 
Arginine hydrochloride, C,H,,N,O.,HCl, forms large crystals; it 
also forms a readily soluble crystalline compound with cupric 
hydroxide. 

Lupine seeds which have germinated for 2 to 3 weeks yield 3 to 4 
per cent. of arginine hydrochloride. &, F. 


Decomposition Products of Hemoglobin. By F. Hoprs-Seyier 
(Zeit. physiol. Chem., 10, 331—335).—The author corrects certain state- 
ments, especially some having regard to priority of discovery, recently 
made by Nencki and Sieber (Arch. experim. Path. u. Pharmacol., 20, 
325—346). He regards the parahemoglobin crystals of these authors 
as a coagulation product of oxyhemoglobin, brought about by the 
action of alcohol; these crystals do not show double refraction, and 
by decomposition in the absence of oxygen yield hemochromogen and 
not hemoglobin. W. D. H. 


Physiological Chemistry. 


The Diastatic Ferment in Saliva. By H. Gotpscumipt (Zeit. 
physiol. Chem., 10, 273—301).—The research was directed to ascer- 
tain whether the ferment in saliva is preformed in the salivary glands 
or not. The parotid saliva of the horse was used. This saliva, 
collected without antiseptic precautions, is not always immediately 
active, and in some cases although not in all, it becomes so after a 
short time. When collected with strict antiseptic precautions, it is 
perfectly clear and remains so for many days, or at most is only 
slightly cloudy ; whereas the onset of cloudiness (due to the evolution 
of carbonic acid and the precipitation of carbonate of lime) is very 
rapid without such precautions. Antiseptic saliva is always completely 
inactive on sterilised starch, but resumes its activity when exposed to 
the atmosphere. The conclusion is drawn that an active ferment is 
not formed in the glands. 


— 
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The alcoholic precipitate of such saliva, however, is found to 
possess diastatic properties. 

The passage of a stream of carbonic anhydride through cloudy (not 
antiseptic) saliva does not destroy the ferment, but hinders its action 
toa small extent. The change which the air works in saliva is also 
not dependent on the oxygen, but more probably on the germs found 
in the atmosphere. Culture experiments performed with extracts of 
the salivary glands (made with glycerol and with weak carbolic 
acid), with pieces of the glands removed antiseptically, and with the 
parotid saliva of the horse, showed that various forms of micrococcus, 
bacterium, and bacillus developed; but these had no diastatic 
properties. A variety of mould which developed in a few cultivations 
was found to possess diastatic properties; this may, however, be 
obtained from the atmosphere without any admixture of saliva or 
salivary glands. This mould is most active in the earlier stages of its 
growth, and is probably identical with Penicillium glaucum. 

Not only is sugar formed from starch by the action of saliva on it, 
but also a certain amount of fatty acids, especially lactic acid. The 
amount of sugar formed varies with the amount of saliva employed, 
but not proportionally. The formation of lactic acid hinders the 
action of the diastatic ferment. Considerable variations in the 
proportional amount of sugar and lactic acid is accounted for by 
supposing that under certain circumstances the lactic acid may break 
up into butyric acid, carbonic anhydride, and hydrogen; these 
products being volatile pass off and so allow more starch to be sub- 


jected to saccharification. W. D. Hz. 


Sugar as an Addition to Cattle Food. By Ho.perveiss (Died. 
Centr., 1886, 303—305).—The low price of sugar has caused many 
experiments to be made as to its value in cattle feeding; in previous 
experiments, its theoretical nutritive value was calculated, and it was 
mixed with the food in regular proportions ; in the present experi- 
ment, it was given as an extra ration or condiment. 

. Thirteen oxen were the animals chosen for experiment; they were 
all fed in the same way, except that two of them daily received a 
ration of 1 kilo. of sugar extra; these animals showed a considerably 
larger increase of live-weight than the other eleven—amongst the 
latter there were great differences in fattening capacity. The sugar-fed 
oxen received each, during the whole period, 112°5 kilos. of raw sugar, 
from which the author calculates that 50 kilos. of sugar is capable of 
producing an increase of 15°75 kilos. live-weight, leaving a large 
money profit. The butchers who slaughtered the animals pronounced 
the meat of all the animals equally good. 

With young cattle, the results were not so satisfactory; they did 
not eat freely, and suffered so much from scour that the supply of 
sugar had to be stopped. J. ¥F. 


Physiology of Digestion. By C. A. Ewatp and J. Boas (Bied. 
Centr., 1886, 354).—The authors found on examination of the con- 
tents of the stomach of a person subject to vomiting, that after a 
mixed meal of meat and carbohydrates, lactic acid was found in the 
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filtrate for from the first 10 to 100 minutes, but that when pure boiled 
albumin was eaten, no lactic acid was found; then follows a period 
when both lactic and hydrochloric acids were present ; afterwards a 
third period in which the latter only was observed. 

The lactic acid is either a product of the fermentation of the 
carbohydrates or is dissolved out of the meat. The hydrochloric acid 
can only be considered as a product of the secretions of the glands of 
the stomach. 

The peptonising commences immediately after taking food, and 
appears to be commenced by the lactic acid, when the diet is a mixed 
one; the curves of the peptone and hydrochloric acid are identical, 
and reach their highest point about the middle of the digestive 
process, and a considerable time previous to the disappearance of the 
contents of the stomach. J. F. 


Assimilation of Food. By F. Hormeisrer (Bied. Centr., 1886, 
354).—The author’s experiments on digestion have led him to the 
conclusion that the mucous membrane of the stomach and intestines 
contains larger quantities of peptone than the blood, it having been 
found after four hours’ digestion; the lining of the intestinal canal 
has not only the power of secreting peptone, but of decomposing it, 
so that it no longer responds to the usual reactions. The part so 
changed passes at once into the tissues of the body; the unaltered 
portion passes into the blood where it does not exist in a free state, 
but in combination with the cells. J. F. 


Does Cellulose Economise the Decomposition of Proteid in 
the Nutrition of HerbivoraP By H. Weisxe, B. Scuuuze, and 
K. Frecusie (Zeit. f. Biol., 22, 373—403).—It has long been known 
that cellulose from various sources is digested in considerable quantities 
by many animals. Hoppe-Seyler, Popoff, and Tappeiner proved that 
this so-called digestion is due to a special organised ferment, and is, 
therefore, analogous to fermentative processes outside the body. By 
the action of this organised ferment, cellulose is decomposed, partly 
into carbonic anhydride and marsh-gas, partly into acetic and butyric 
acids. Ellenberger and Hofmeister have shown that cellulose, when 
submitted to artificial digestion, does not give rise to sugar, or, at 
most, only traces thereof. 

The truth of the generally accepted theory that cellulose in the 
nutrition of Herbivora is equal to starch as an economiser of proteid, 
therefore appeared questionable. 

The plan of the present research was to determine the evonomising 
power of equivalent quantities of digestible cellulose and starch on 
the proteid decomposition during a rich nitrogenvus diet. The 
research was divided into three periods. During the first period, 
the experimental animal, a wether sheep, was fed for 7 or 8 days ona 
diet of beans. In the second and third periods cellulose and starch 
were respectively added to this diet. 

The following are the daily averages of the nitrogen intake and 
output during the three periods :— 
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Period II. Period IIT. 
Period I. Beans and oat- Beans and 
Beans. chaff. starch. 
Nitrogen taken in 
food 22°62 grams. 24°82 grams. 22°75 grams. 
Nitrogen eliminated 
in feeces........ 2°11 Se 272 ~«C,, 
Nitrogen eliminated 


in urine 20°93, 16°82 ___,, 1494 ,, 


Difference.... 042 , + 276 , +4509 ~ =, 


The cellulose diet consisted of 500 grams of oat-chaff containing 
88 grams of digestible cellulose and 82 grams of nitrogen-free 
extractives. 

Further research showed that the plus 2°76 grams of nitrogen in 
the second or cellulose period could be accounted for by the 82 grams 
of nitrogen-free extractives, which consist in part of starch and 
other allied carbohydrates. Cellulose, therefore, does not, as hitherto 
supposed, economise the decomposition of proteids. 

W. V. Knierem (Abstr., 1885, 916) from his experiments on 
rabbits came to precisely the opposite conclusion. The author has 
repeated these experiments, and finds that cellulose produced no 
economy ; in fact, in one instance, even an increased ee 

Pancreatic Digestion. By A. Hirscaier (Zeit. physiol. Chem., 
10, 302—305).—In addition to the products of the pancreatic diges- 
tion of fibrin, a small quantity of ammonia is also formed. This may 
be detected and estimated by the platinic chloride method in the 
distillate from a digestion in which no putrefaction has occurred. 

W.D 

Influence of Carbohydrates and other Substances on the 
Putrefaction of Proteids. By A. Hirscnier (Zeit. physiol. Chem., 
10, 306—317).—Putrefaction readily occurs in the pancreatic digestion 
of proteids, indole, skatole, phenol, and oxyavids being formed. The 
addition of small quantities of (8 grams to 250 grams of meat) sugar, 
starch, dextrin, glycerol, and lactic acid, entirely prevents the 
formation of these substances in artificial digestion experiments. It 
is supposed that the fungi which develop in such experiments decom- 
pose these substances more readily than they do albuminous materials, 
and hence the latter escape putrefactive decomposition. Fat has on 
the contrary no such action. This has a practical bearing in view of 
preventing putrefaction in the alimentary canal; but by means of 
experiments, which consisted in feeding dogs on a flesh diet mixed 
with sugar, starch, and glycerol respectively, the following result was 
obtained: the formation of the putrefaction products of proteids was 
lessened but not completely prevented ; this is probably because sugar, 
starch, &c., are substances which are very rapidly absorbed and so 
removed from the alimentary canal. W. D. H. 


Ethereal Hydrogen Sulphates in Urine. By V. Morax (Zeit. 
physiol. Chem., 10, 318—325).—The relation of the sulphuric acid to 
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the ethereal hydrogen sulphates in urine is taken as a measure of the 
amount of putrefactive decomposition of albumin in the alimentary 
canal. 

In a dog, the average of five experiments showed that the propor. 
tion of sulphuric acid to ethereal hydrogen sulphates was normally 
8:1. When 5 grams of iodoform was given daily, the proportion 
rose to 35 : 1, showing that iodoform is an antiseptic in the alimentary 
canal. Bismuth subnitrate has no such effect. Calomel diminishes 
the amount of ethereal hydrogen sulphates in the urine only, when at 
the same time the contents of the alimentary canal are rapidly 
removed by severe diarrhea. In the dog, castor oil, croton oil, and 
magnesium chloride do not act as laxatives, and their effects were not 
investigated. 

In man, castor oil and calomel produce no appreciable diminution in 
the amount of ethereal hydrogen sulphates in the urine. The differ- 
ence in the action of calomel in man and the dog is probably due to 
the fact that it is impossible to administer such large doses of calomel 
to human beings as can be given to dogs experimentally. 


W. Dz. H. 


Aromatic Substances in the Animal Organism. E. Satxows«1 
(Zeit. physiol. Chem., 10, 265—272).—The author comments on recent 
researches on the occurrence of aromatic compounds in the urine of 
starving animals, which therefore could not have been formed by 
putrefactive processes in the alimentary canal; and discusses the 


question whether they are formed in the tissues by bacteria, or by a 


soluble ferment independently of the growth of such organisms. 
W. D. A. 


Action of Cacodylic Acid on the Animal Economy. By J. 
Marsnatt and W. D. Green (Amer. Chem. J., 8, 128—138).—Several 
experimenters have found that cacodylic acid has no poisonous 
properties, but Lebahn found that rabbits died in from 1 to 25 days 
after injection of quantities of cacodylic acid up to 2°3 grams. A 
commercial sample of cacodylic acid was found to contain arsenious 
anhydride as impurity, and as Lebahn does not refer to the purity of 
the reagent he employed, it is possible that his results are vitiated 
from this cause. Cacodylic acid of ascertained purity was given in 
small doses amounting to 1 to 3 grams without any permanent effects ; 
salivation, vomiting, and defectation, being the temporary effects. 
Injections of 2 to 3 grams produced the same effects as above, except 
in the case of one small dog that died after an injection of 3 grams. 
The general effects produced by cacodylic acid and arsenious anhydride 
are therefore similar, but those of cacodylic acid quickly pass away. 

H. B. 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 


Chemistry of Vegetable Physiology and Agriculture. 


Biological and Chemical Properties of Micro-organisms, and 
the Formation of Ptomaines by Cholera Bacilli. By A. Porx. 
(Ber., 19, 1159—1165).—In cases where the secretions of the stomach 
do not possess the antiseptic action which Bienstock has shown to be 
normal, the faeces contain large numbers of micro-organisms capable 
of decomposing albumin. In experiments on the patients of the 
Obuchow Hospital, St. Petersburgh, many micro-organisms which 
bore no spores, and especially coccus, were detected, besides the bacilli 
described by Bienstock. 

Bacteria act at once both as reducing and oxidising agents, the 
formation of ptomaines being due to the decomposition and simul- 
taneous reduction of albuminoids. In order to render readily apparent 
the presence or absence of this reducing action in cultivations of 
micro-organisms, the author has mixed with Koch’s gelatin about 
005 per cent. of ferric chloride and potassium ferricyanide and, after 
sterilisation, inoculated the mixture with various organisms, any 
reducing agent was then at once shown by the formation of Prussian 
blue, in some cases a change took place in from 12—24 hours, in 
some a much longer time was required, whilst in others the blue 
did not appear at all. In all cases it was noticeable that the reducing 
action as shown by the blue coloration, commenced at a distance of 
from 4—8 mm. from the surface, the air appearing to retard the 
formation of the ptomaines. 

In conducting experiments with cultivations in which ferric chloride 
and potassium ferricyanide are present, some precautions are necessary. 
The addition of the ferric chloride must be made after sterilisation of 
the gelatin and when it is almost set, as on heating it in the presence 
of ferric chloride iron albuminate is formed, and the delicacy of the 
reaction is much interfered with. In all cases the cultivations must be 
protected from the direct action of light so as to avoid decomposition 
of the ferricyanide. In some cases the gelatin, after the addition 
of the ferric chloride and potassium ferricyanide, must be rendered 
slightly alkaline, as some organisms are only capable of reproduction 
in alkaline media; after a suitable time the presence or absence of 
reducing action is determined by the addition of hydrochloric acid. 
Another class of micro-organisms such as the bacilli from feces, are 
only reproduced at a temperature at which Koch’s gelatin is fiuid, 
the author therefore under these circumstances employs a mixture 
of equal parts of Koch’s and Agar-agar gelatins. 

From experiments conducted in the above manner, the author finds 
that the Comma and Typhus bacilli, Strepto coccus, many micro- 
organisms from the feces, from sputa, water of the Neva, and from the 
St. Petersburgh sewage, exhibit a reducing action, whilst some micro- 
organisms, such as the Bacillus subtilis, give no sign of any reducing 
action even after cultivation for a week; in no case when the 
organism rendered the gelatin fluid by its reproduction, was any 
reducing action observable. 
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Micro-organisms which are reproduced in alkaline media, such as 
the Cholera bacillus, yield after the addition of hydrochloric acid a 
red colouring matter which is soluble in amyl alcohol, but insoluble in 
chloroform, in its absorption-spectrum and general properties it 
much resembles the derivative of skatole, obtained from pathological 
urine, and described by Plész (Abstr., 1884, 1959). 

The author was unable to obtain any specimens of the bacillus 
Cholera nostras to examine by his method, but some years ago he 
examined its action on syntonin, and was unable to detect the 
formation of any ptomaines, although the syntonin was almost com- 
pletely peptonised in 24 hours: he therefore considers that the 
difference in the action of the bacilli Cholera asiatica and Cholera 
nostras is due to the fact that the former has a reducing action, 
absorbing oxygen and forming poisonous ptomaines, whilst the latter 
does not form ptomaines and requires a much smaller amount of 
oxygen. On these grounds, in cases of Cholera asiatica, the author 
proposes the employment of remedies which will supply oxvgen to 
the bacilli, thus preventing the reduction of the albuminoids and 
consequent formation of ptomaines. 

By cultivating the bacillus of Cholera asiatica in slightly alkaline 
gelatin containing ferric chloride and potassium ferricyanide, Prus- 
sian blue is produced and the gelatin is not rendered fluid, but if a 
fresh portion of gelatin be inoculated with the result of this first 
cultivation it rapidly becomes fluid, the action of the original bacillus 
having evidently been much altered, and the author considers it 


possible that he has by this means transformed the bacillus of Cholera 
asiatica into that of Cholera nostras. A. P. 


Acetous Fermentation. By A. Romecraui (Gazzetta, 16, 73— 
101).—In this paper, a series of comparative experiments are de- 
scribed, which were made with a view of determining the best culti- 
vation liquid, other than diluted wine, for Mycoderma aceti. A number 
of liquids were made up in imitation of wine extracts, and their 
suitability compared by ascertaining the weight of the pellicle of 
ferment and of the acetic acid formed, other conditions remaining 
the same. From the results it seems that the growth of ferment is 
increased by the presence of glycerol, and of succinic and malic acids, 
of which the first is the most readily assimilated ; secondly, aspara- 
gine is more favourable than albumin, whilst ammonium chloride and 
phosphate are not convenient media for furnishing the requisite 
nitrogen. The presence of sulphur, silica, and iron are useful, if not 
indispensable to the ferment. 

The Mycoderma aceti(?) contains 71°3 per cent. of a substance 
showing all the reactions of cellulose (comp. Brown, Trans., 1886, 
434), the remainder consists of albumin, fatty substance, and ash 
(4:4 per cent.), the last consisting of chlorine, silicic, phosphoric, 
sulphuric, and carbonic acids, combined with potash, soda, lime, mag- 
nesia, and ferric oxide. 

It is also shown that sulphurous acid is a better antiseptic against 
the acetic fermentation than salicylic acid. ¥. HY. 
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Lactic Fermentation. By G. Marpmann (drch. Pharm. [3], 24, 
243—256).—The author remarks on the very contradictory views 
still prevailing as to the nature of lactic fermentation. During the 
past summer he has investigated the micro-organisms of cow’s milk 
in the neighbourhood of Géttingen, and has detected five seemingly 
new and different species, which more or less strongly induce lactic 
fermentation in cane-sugar as well as in milk. Coagulated milk 
filtered, mixed with 10 per cent. of pure gelatin, and carefully 
sterilised by means of heat, was employed for the cultivation, and the 
solution to be tested was brought into contact with it on glass plates. 
As the different organisms developed, they were employed to com- 
mence fresh growths, and by this process of selection pure cultivations 
were at length obtained. The action of these organisms on milk was 
then investigated quantitatively, but the results are not given. The 
author is still engaged on the subject. J. T. 


Abnormal Secretion of Nitrogenous Substances by Yeasts 
and Moulds. By U. Gayon and E. Dusoure (Compt. rend., 102, 
978—980).—When yeast is suspended in water, only a small quantity 
of nitrogenous matter passes into solution, and this is not coagulable 
by heat. If the water is replaced by concentrated solutions of such 
salts as potassium acetate, oxalate or iodide, sodium phosphate or 
sulphate, calcium chloride, magnesium sulphate, tartar emetic, &c., 
the liquid dissolves a considerable quantity of albuminoids which are 
either partially coagulable by heat and acids or not coagulable at all. 
The total amount of albuminoids dissolved, and the ratio between 
the coagulable and non-coagulable portions, depend on the nature of 
the saline solution. After the yeast has been treated with these solu- 
tions, it can still yield to water a considerable quantity of albuminoids 
partly coagulable and partly non-coagulable. Many other soluble 
substances behave in the same way as the above salts. If yeast is 
previously treated with methyl, ethyl, propyl, or octyl alcohols, 
glycol, or glycerol, it yields to water coagulable albumin, but if 
treated with isopropyl alcohol, or butyl or isobutyl alcohol, it yields 
only non-coagulable albumin to water. 

The yeast which has been deprived of its nitrogenous matter is 
greatly modified in appearance, dimensions, and vitality. Sometimes 
it is killed, but in many cases it revives easily when placed in sac- 
charine musts. The abnormal secretion of nitrogenous substances 
under the influence of strong saline solutions is correlative with an 
increased production of soluble ferment. All the varieties of yeast 
which produce inversion behave in the same way, and give an abund- 
ant secretion of albumin and invertin or sucrase, but those which do 
not cause inversion behave quite differently, and yield no more albumin 
to saline solutions than to pure water. The same behaviour is ob- 
served in the case of inversive and’non-inversive moulds. 

It would seem, therefore, that the inversive power of a yeast or 
mould is intimately connected with the readiness with which its 
membrane permits the passage of albuminoids. C. H. B. 
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Composition of the Wheat Germ; Presence of a New Sugar 
and of Allantoin. By C. Ricnarpson and C. A. Crampton (Ber., 19, 
1180—1181).—Wheat germs contain an oil which may be readily 
dissolved out, is easily dried, and might be employed with advantage 
for technical purposes. After the extraction of the oil, hot alcohol 
(80 per cent.) readily extracts 15—18 per cent. of sugar ; 80—90 per 
cent. of ths is cane-sugar, the residue consists of a saccharoid which is 
strongly dextrorotatory, does not reduce Fehling’s solution, and is not 
fermentable ; yeast, however, converts it into a sugar which reduces 
Fehling’s solution. 

About 4 per cent. of allantoin was found in the nitrogenons 
constituents of the germs; a wax-like fat was also separated which is 
sparingly soluble in light petroleum, and cannot be saponified. 

A. P. 

Formation of Oxalic Acid in Vegetation. By Brrrxetor and 
Awnpré (Con pt. rend., 102, 995—1001, 1043—1049).—The soluble 
and insoluble oxalic acid was estimated by the method previously 
described (Abstr., 1885, 1164). The plants selected and examined at 
various stages of their growth were Rumex acetosa, Amarantus 
caudatus, Chenopodium quinoa, and Mesembrianthemum cristallinum. 
The juice of the first is always acid, that of the second and third 
neutral or feebly acid, whilst that of the last is neutral in the early 
stages of growth but becomes acid as the plant develops. The plants 
also differ very considerably in the ratio between the soluble and 
insoluble oxalates which they contain. 

Rumex acetosa.—The seed or dried fruit contains 0°05 per cent. of 
oxalic acid. In the early stage of growth (June 8th) the root 
contains 13°9 per cent. of oxalic acid, 5°1 per cent. being soluble aad 
the remainder insoluble. The proportion of ash is 20°7 per cent., and 
some of the acid is in the free state. When the plant is in active 
vegetation (June 26th), the absolute quantity of oxalic acid has 
increased, but the relative proportion has diminished owing to the 
development of ligneous tissue and albuminoids. The total propor- 
tion is about 10 per cent., and it is especially abundant in the leaves 
and limbs, and least abundant in the root, in which it is almost entirely 
insoluble owing to the proximity of the calcium compounds in the 
soil. In the limhs, about one half is in the insoluble condition. The 
actual acidity is below the total oxalic acid in the limbs, but is higher 
in the roots and petioles, and hence the latter contain some acid other 
than oxalic acid. The limbs contain soluble oxalates and soluble 
calcium salts in almost equivalent quantities, but these must either 
circulate in different vessels or exist in the form of ethereal salts or 
double salts. The existence of soluble oxalates and calcium salts in 
the same parts of a plant may in fact be explained in three ways. 
The oxalates may exist in the form of double salts of potassium, 
calcium, and magnesium, dissociable by water, or the formation of 
oxalic acid may take place in special vessels, or the oxalic acid may 
exist in the form of ethereal salts which are ultimately decomposed 
in contact with calcium compounds. 

When the plant begins to fructify (September 27th), the absolute 
amount of oxalic acid has increased but in much lower proportion 
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than the increase of the whole plant, so that the percentage amount 
is only one-fourth of what it was at the early stage of growth. The 
decrease is most considerable in the roots and limbs. In the former, 
almost all the oxalic acid is in the insoluble form, whilst in the limbs 
and petioles the soluble oxalates preponderate. At the same time 
there is a diminution in the proportion of ash. The calcium is in 
excess of the oxalic acid in the root but in the petioles and stalks the 
reverse is the case. The limbs are rich in soluble oxalates and also in 
calcium salts. 

The leaves of R. acetosa are very rich in nitrogenous substances. 
They are also the principal seat of the formation of oxalic acid, 
whereas nitrates undergo destruction in the leaves (Ann. Chem. Phys. 
[6], 8,41). It would seem therefore that the oxalic acid is a product 
of the incomplete reduction of carbonic acid. If, however, the ratio 
of oxygen expired to carbonic anhydride absorbed remains constant, 
the production of oxalic acid in this way would require the 
simultaneous production of some highly hydrogenised compound as a 
compensating reaction. Such hydrogenised compounds are found in 
the albuminoids which are so abundant in the leaves. 

Amarantus caudatus.—This plant contains a considerable proportion 
of nitrates (loc. cit.) and the oxalicacid is mainly in an insoluble form. 
At the commencement of inflorescence (June 18th), the percentage of 
oxalic acid was 5°86 or about half that found in R. acetosa. The 
nitrates are found chiefly in the stalks whilst the oxalates are most 
abundant in the leaves and flowers. As inflorescence progresses 
(July 26th), the amount of oxalic acid increases in proportion to the 
growth of the plant but remains almost entirely in the insoluble form. 
When inflorescence was fully developed (September 17th), the total 
weight of the plant had increased sixfold, whilst the amount of 
oxalic acid remained the same, still in the insoluble form and existing 
in greatest abundance in the leaves. It would seem therefore that the 
formation of oxalic acid takes place principally during the earlier 
stages of the plant’s growth, and ceases during the period of 
inflorescence. 

Chenopodium quinoa yields a neutral juice which is almost free from 
nitrates, but contains a relatively large proportion of soluble oxalates. 
In the early stage of growth (May 18th), the percentage of oxalic acid 
was 3°9, and the bases in the ash (25°6 per cent.) were far more than 
sufficient to neutralise the whole of the acid. When the plant was 
in full vegetation but had not begun to flower (June 12th), the 
oxalic acid had increased in proportion to the growth of the plant, but 
was very unequally distributed, about one half being in the soluble 
form. The absolute amount was greatest in the leaves, next in the 
stalk, and somewhat less in the roots and flowers, but the relative 
proportions do not differ much in different parts of the plant. When 
the plant was in flower (July 17th), there was a considerable absolute, 
and a considerable though smaller proportional increase in the 
amount of oxalic acid, which was still at a maximum in the leaves, and 
was also abundant in the flowers. The proportion of soluble oxalates 
becomes greater and greater in passing from the stalks to the leaves, 
and from the leaves to the flowers. All the parts contain no 
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deficiency of calcium, but the insoluble oxalates predominate in the 
stalks. At an advanced stage of fructification (September 14th), 
both the absolute and relative quantities of oxalic acid had diminished, 
the absolute quantity being greatest in the flowers, whereas thie 
relative proportion was greatest in the leaves. The relative propor. 
tion of insoluble oxalates had generally increased, but in the roots the 
proportion of soluble oxalates had become somewhat high, a fact which 
indicates that towards the end of vegetation the root absorbs little or 
nothing from the soil. 

Mesembrianthemum cristallinum.—The seed does not contain oxalic 
acid. In the early stage of growth (June 9th), a considerable quantity 
of oxalic acid is formed, a part being in the soluble form. Alkaline 
salts are abundant and the juice is neutral. As growth proceeds 
(July 8th), the juice becomes acid and the soluble oxalates pre- 
dominate, the greatest proportion being found in the leaves. Ata 
later stage, when flowers begin to open (September 25th) the juice 
is neutral in the root, but is acid in the stalks and especially in the 
leaves. C. H. B. 


Pollen of Coryllus Avellana and Pinus Sylvestris. By E. 
Scuuuze and A. vy. Pianta (Zeit. physiol. Chem. 10, 326—330).—The 
pollen grains of Corylus contain 4°8 per cent. of nitrogen and 14°7 per 
cent. of cane-sugar; those of Pinus contain 2°6 per cent. of nitrogen 
and 11°24 per cent. of cane-sugar. From 1300 grams of the pollen of 
the former plant 1 gram of vernine was obtained; vernine was also 


present in the pollen of the pine but in smaller quantities. Minute 
quantities of guanine, and probably also of hypoxanthine and 
adenine, were present in the pollen of both plants; asparagine was 


absent. W. D. H. 

Organic Carbon in Soils which Absorb Free Nitrogen. By 
Berne or (Compt. rend., 102, 951—954).—In order to estimate the 
organic carbon insoluble in water and hydrochloric acid, a quantity of 
the soil dried at 100° was treated with excess of hydrochloric acid, and 
the evolved carbonic anhydride was dried by means of sulphuric acid, 
absorbed in potash, and weighed. The insoluble residue was washed 
with water, dried and burnt by means of cupric oxide and oxygen. 
To estimate the total organic carbon, a second quantity of the dried 
soil was treated with a slight excess of hydrochloric acid above that 
required to decémpose the carbonates, dried, and burnt with suitable 
precautions. The following results, expressed in grams per kilo. 
were obtained (see table, p. 737). 

1 kilo. of the different soils which absorb free nitrogen contains 
1—2 grams of organic matter which constitutes the agent by which 
the fixation is brought about. The ratio between the soluble and 
insoluble carbon varies according to unknown conditions. The 
ratios between the amounts of carbon and nitrogen seem to indicate 
that the insoluble organic matter (or organic matter rendered 
insoluble by the action of heat and acids) consists mainly of 
albuminoids, whilst the soluble organic matter consists mainly of 
carbohydrates. 
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Organic carbon. Combi 

._ | Combined 
Organic carbonic 
nitrogen. acid. 


Total. | Soluble. | Insoluble. 


Argillaceous sand No.1 ......| 0°819 | 0°638 0-181 0:020 


Argillaceous sand No. 1, treated 
differently ........-+e+++.| 1°908 | 0°704 1°204 0-081 
Argillaceous sand No. 2.......| 1°784 | 1°244 0°540 0 ‘878 
Argillaceous sand No. 2, treated 
differently .........seee.--| 1°908 | 0°852 0 *328 0 °328 
Kaolin No. 1 ........+2+2-+2+| O'916 | 0°233 0°683 0°133 
om treated differently | 1°171 | 0°214 0°957 0°219 
Kaolin No.2 .....0s0ee00e0++| 0°563 | O°361 0°202 0°068 
treated differently | 1°209 | 0°630 0°579 ; 0°101 


” 


C. H. B. 


Nitrogen Compounds in Rain Water. By Berrue.tor and 
Axpré (Compt. rend., 102, 957).—Rain water not only contains 
nitrogen in the form of ammonia and nitrates and nitrites, but also in 
the form of soluble organic compounds which are not decomposed by 
boiling with alkalis, and insoluble nitrogenous particles derived 
from the air. It is essential to estimate all four quantities. More- 
over, the analysis should be made immediately after the fall of the 
rain, and the latter should not be allowed to stand in the collecting 


apparatus for any considerable time, since that would give opportunity 


for the development of organisms derived from the air. 


C. A. B. 


Comparison of Ensilage with Hay as Fodder. By L. Brorxema 
and A. Mayer (Landw. Versuchs-Stat., 1886, 407—417).—The milch 
cows were fed for definite periods with hay and with sour ensilage which 
was prepared from the same grass as the hay. These foods appeared 
to produce equal quantities of milk, but the ensilage raised the yield 
of fat 0°3 per cent., although it had no influence on the other constituents 
of the milk. An important observation was made during the experi- 
ments, namely, that the cows lost weight during the period in which 
they were fed with ensilage ; the figures actually observed do not in 
all probability represent the absolute loss of flesh, for seeing that the 
ensilage is a watery food, a considerable excess of water would be 
retained in the tissues, and this excess would mask in part the loss of 
flesh ; the minimum loss in weight was probably 80 kilos. per beast. 
The authors refer to some experiments by Bauduin, which corroborate 
their own; in these three cows fed on ensilage with accompanying dry 
fodders whilst losing 40 kilos. in weight, gave 75 litres more milk 
than three other cows fed on hay, &c. On the other hand, heifers in 
milk made more use of hay than of ensilage. 

mW. F. 


Employment of Sulphate of Copper with Lime as a Pre- 
ventative of Mildew. By E. Pritwieux (Bied. Centr., 1886, 333— 
335).—The author was deputed by the French Government to inquire 
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into reports of the good effect of a mixture of sulphate of copper and 
quicklime as-a preventative of mildew, Peronospora viticola, on the 
vine. 

He found that it had long been the custom in certain districts of 
Médoc, in vineyards through which public roads passed, to thickly 
sprinkle the five or six rows of vines bordering the road with this 
mixture, to prevent the inroads of children, &c., when the mildew 
appeared, the vines which had been so treated escaped the disease; 
and this becoming known to the farmers, they used it generally with 
excellent results. 

The proportions used were 25 kilos. of sulphate dissolved in 
225 litres of water, to which was then added 25 kilos. of quicklime 
as milk of lime—the somewhat thickish mass of a greyish-blue colour 
was sprinkled with a broom over the vine stems. When thus treated 
those already attacked were cured; even in cases where the foliage 
had fallen, it grew again, and the vines produced good fruit which 
ripened. Equally good results followed its use in other districts. 


J. F. 


Copper in Vines treated with Copper Sulphate and Lime. 
By A. Mitiarpet and U. Garon (Bied. Centr., 1886, 336—338).—The 
anthors found that wines made from grapes grown on vines treated 
with lime and copper sulphate, were free from copper, whilst the 
leaves, stalks, and skins contained much of the metal—the leaves con- 
tained the most. J. F. 


Analytical Chemistry. 


Colorimetric Determinations. By G. Gianyerti (Gazzetta, 16, 
65—73).—In this paper a description of an apparatus is given, devised 
for the simplification and acceleration of colorimetric determinations. 
The principle consists in projecting the images of the standard tinted 
liquid and the solution to be compared side by side on a mirror, the 
whole being inclosed within a rectangular box, provided with folding 
doors. An arrangement is also added for syphoning off a portion of 
the solution to be estimated, and adding water to dilute the tint to 
the required degree. V. H. V. 


Estimation of Chloride of Lime, &c., by Means of Hydrogen 
Peroxide. By G. Lunee (Ber., 19, 868—871).—5 c.c. of a turbid 
solution of chloride of lime (10 grams in 250 c.c. of water) are put 
into the decomposing flask of a nitrometer (compare Abstr., 1885, 
1267). An excess of hydrogen peroxide (about 2 c.c. of the com- 
mercial product) is put into the inner tube; the flask is then fitted 
on to the india-rubber stopper, and the tap turned so that the flask 
communicates with the measuring tube, the mercury being at zero. 
The flask is inclined so that the liquids mix; in 1—2 minutes the 
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reaction is complete, and the oxygen is measured according to 
Winkler’s method (Ber., 18, 2533). The volume of oxygen corre- 
sponds with that of the active chlorine in the bleaching powder. 

This method has the advantage of being independent of any normal 
solution, and also of being quicker than any other. It gives as sharp 
results as Penot’s method. N. H. M. 


Klobukoff’s Method for the Estimation of Sulphur. By C. 
Friepuem (Ber., 19, 1120—1127).—The author has carefully tested 
this method (Abstr., 1885, 1159). In all cases, his results have been 
much too low, separated sulphur and traces of sulphuric acid always 
remaining in the decomposing flask. The author thinks it may be 
possible to obtain accurate results by this method if the conditions 
(of dilution, &c.) are observed which must be specially determined 


for every substance, but that the method is not generally applicable. 
» Z. F. 


Estimation of Sulphuric Acid and Ethereal Hydrogen 
Sulphates in Urine. By E. Satxowskt (Zeit. physiol. Chem., 10, 
346—360).—For the estimation of these substances in urine, tlie 
following modification of Baumann’s method (ibid., 1, 71) is recom- 
mended :— 

For the estimation of the total sulphuric acid, 10 c.c. of hydro- 
chloric acid is added to 100 c.c. of urine, and the mixture heated for 
a quarter of an hour; barium chloride is then added in excess, and 
the mixture warmed until the precipitation is complete, when it may 
be filtered either immediately, or, for complete accuracy, after waiting 
24 hours; in the latter case, it is not necessary to warm the mixture 
after adding the barium chloride. 

For the estimation of the ethereal hydrogen sulphates, 10 c.c. of 
hydrochloric acid seems to be sufficient, in spite of the somewhat 
greater volume of the liquid; one may, however, add more without any 
harm. After an hour’s warming on the water-bath (temperature 100°), 
it may be heated over the flame; filtration can be performed forth- 
with, or if the quantity of barium sulphate is small, it is better to 
wait 24 hours. W. D. H. 


Estimation of Ammonia in Soils. By Bertnetor and Anpré 
(Compt. reud., 102, 954—956).—When soils are dried at 1V0° previous 
to the estimation of the ammonia, there is always a loss of ammonia, 
which varies with the time of drying and the nature of the soil, but 
which frequently amounts to 5V or even 75 per cent. of the total 
qnantity present. Even when the drying takes place in a vacuum at 
the ordinary temperature, there is a distinct, although much smaller, 
on goa is greatest with vegetable soils, and practically nil with 

aolin. 

Soils, when moistened, tend continually to lose ammonia during the 
process of drying spontaneously in contact with the air. This loss is 
greatest with soils which contain earthy carbonates, owing to the 
formation of ammonium carbonate which is partly decomposed in 
contact with water, and it is least with clay. C. 
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Remarks on Berthelot and André’s Paper on the Estimation 
of Ammonia in Soils. By T. Scntorsine (Compt. rend., 102, 
1001—1003).—The author has never applied his method of estimating 
amr onia to vegetable soils, and he has never recommended the use of 
a concentrated solution of soda. His former experiments show that 
soil, whether dry or moist, absorbs ammonia from the air until the 
tension of the ammonia in the soil is equal to that of the ammonia 
in the air. If the soil is moist, the ammonia is converted into nitrates 
in proportion as it is absorbed, and its tension in the soil is therefore 
always lower than its tension in the air. The author points out that 
the soils with which Berthelot and André observed a loss of ammonia 
when dried in a vacuum at the ordinary temperature, were exception- 
ally rich in nitrogenous organic matter. C. H. B. 


Estimation of Ammonia in Soils: a Reply to Schloesing. 
By Berruetor and Anpr& (Compt. rend., 102, 1089—1091). 


Detection of Nitric in Presence of Nitrous Acid. By A. Picciyi 
(Gazzetta, 16, 108—110).—Warington (Abstr., 1885, 593) in a critical 
examination of the methods for the detection of nitrous and nitric 
acids in presence of each other, has pointed out that the process 
proposed by the author, which consists in the destruction of the former 
by boiling acidified solution with carbamide, is unsatisfactory, inas- 
much as it is impossible to acidify solutions of nitrites in presence of 
air without the production of nitrates. In answer, it is here allowed 
that such a change would occur, if the acid were added indiscrimi- 
nately to the solution to be examined, but if the carbamide is added 
first, and then a solution of carbamide acidified with sulphuric acid 
be cautiously delivered at the lower part of the solution by means 
of a finely drawn out tube, the nitrous acid is completely destroyed 
before any of it comes in contact with the air. As regards the method 
for the quantitative determination of nitrites in presence of nitrates, 
which consists in boiling the solution with a neutral ferrous salt 
(Abstr., 1881, 1081, and this vol., p. 418), the author thinks also 
that Warington has somewhat misapprehended his method for the 
separation and determination of nitric and nitrous acids. The author 
has shown that the nitric acid may be determined as nitric oxide after 
all the nitrite has been decomposed, using ferrous chloride. 


Vv. & Y. 
Estimation of Phosphoric Acid in Basic Slag. By J. Kier 
(Chem. Zeit., 10, 341).—Kosmann’s method (this vol., p. 489) does not 
always give concordant results, and Brunneman’s method is open to 
objections. The author, therefore, recommends fusing the slag with 
a mixture of 4 parts by weight of the mixed carbonates of sodium and 
potassium, and 1 part by weight of potassium chlorate. The fused 

mass being examined in the usual manner. D. A. L. 


Some Causes of Discrepancy in Analyses of Superphos- 
phate. By S. Mercer and A. Emmertine (Chem, Zeit., 10, 527— 
528).—The manner of preparing the solution from a sample of super- 
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phosphate influences to some extent the amount of soluble phosphate 
found. For example, when the preliminary mixing with water is 
made by rubbing vigorously in a mortar, higher results are obtained 
than by mixing gently. In like manner, shaking frequently and 
briskly during a short period of digestion with the full quantity of 
water yields higher results than prolonged digestion with shaking at 
longer intervals. A combination of vigorous mixing with frequent 
shaking gives only a slightly greater increase than when the first 
operation is used alone. With regard to the influence of temperature, 
solutions prepared at 5—7° yield results slightly lower than those ob- 
tained from solutions made at temperatures varying from 18 to 30°. 
It is evident that some sort of uniformity ought to be observed in the 
preparation of solutions of superphosphate for analysis. Dissolved 
bone-meal is not influenced in this manner. D. A. L. 


New Method for Estimating Soluble Phosphates. By A. 
EmMERLING (Landw. Versuchs-Stat., 1886, 429—439).—The solutions 
required are sodium hydroxide 1 c.c. = 0°005 P.O; (4NaOH: P,O;) ; 
calcium chloride prepared by dissolving 200 grams of the dried salt 
in 1 litre of water, and then carefully neutralising ; phenolphthalein, 
1:500; methyl-orange, a sufficiency dissolved in water to produce a 
deep orange-yellow. The process emp!oyed is the following :— 
200 c.c. of a solution of superphosphate is mixed with 50 c.c. of the 
calcium chloride solution. One burette is filled with this mixture, 
whilst another is filled with the normal soda; then 20, 10, or 5 c.c. 
of this last are poured into a beaker glass, according to the strength 
of the superphosphate, the richer samples requiring more soda, dis- 
tilled water and 2 c.c. of phenolphthalein are added, and finally the 
superphosphate calcium chloride is allowed to flow in rapidly, until 
the colour of the indicator is somewhat paled; then it is added slowly 
two drops at a time, until all redness has disappeared. The exact 
end is difficult at first to determine, for owing to the large amount of 
indicator added, the final change is not sharp. It is advisable, there- 
fore, to add soda until all redness has gone, and the colour is pale 
brown or yellow. The determination should be made twice at least, 
when the exact number of c.c. will be known; the quantity of super- 
phosphate solution, which is shown by the above titration to be 
necessary to neutralise the soda, is measured out, diluted, and mixed 
with 4—6 drops of methyl-orange solution; this is then titrated with 
soda, when the percentage of free acid is estimated. The calculation 
is as follows :—Weight of superphosphate = 20 grams dissolved in 
1000 c.c. H,O, clear filtrate employed = 200 c.c., and brought up by 
addition of 50 c.c. CaCl, to 250 c.c., the measured quantity of soda 
solution, ac.c. by titration with superphosphate calcium solution re- 
quired b c.c.; for neutralisation of the free acid in b there was required 
~ soda solution ¢ c.c. Strength of normal soda solution expressed as 

105 = tee. 

Then we have percentage of soluble phosphate— 


a 250 x 1000 x 100 
= (a-c) XX “S00 xb x 20 
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, : tx 2 ; 
It is, however, simpler to reduce —t00 to a constant: in an 


250 
example given t= 0°004981 P,O,, when —-— = 0-006277. 

The presence of iron does not affect the results, which compare 
favourably with those obtained by the uranium or molybdenum 
methods, a maximum difference of 0°25—0°29 having been observed. 

E. W. P. 


Reich’s Method of Determining Arsenic. By L. W. McCay 
(Amer. Chem. J., 8, 77—89).—It is shown that, from a nitric acid 
solution, every trace of an arsenate may be thrown down as silver 
arsenate without any free silver oxide, by making the liquid neutral 
or very faintly alkaline with ammonia. The precipitate may be 
determined by Reich’s original method (determination of the con- 
tained silver by cupellation) ; by a modification of Pearce’s method 
(Chem. News., 48, 85); by the author’s former modification (Abstr., 
1883, 1034); or by the present method, in which the washed preci- 
pitate is dissolved off the paper by a little ammonia, the solution 
evaporated to dryness and the residue weighed. If chlorides are also 
present, the silver arsenate is dissolved off the paper in nitric acid, 
the greater portion of the acid removed by evaporation, the residue 
treated with a little ammonia, and then very gently ignited before 
being weighed. The presence of antimony does not interfere ; phos- 
phorus, molybdenum, é&c., must, however, be removed. H. B. 


Estimation of Boric Acid. By H. Gitperr (Dingl. polyt. J., 
259, 383).—Stolba’s process for estimating the water in boric acid 
by ignition with 4 parts of borax, is not applicable when sulphuric 
acid is present. The author adopts the following method :—1°5 grams 
of calcium hydroxide are ignited in a platinum dish until the weight 
is constant. ‘he residue is moistened with 10 c.c. of water and mixed 
with 2 grams of boric acid. The mixture is evaporated to dryness on 
the water-bath, heated cautiously to redness and weighed. The loss 
in weight gives the water. In testing boric acid from Tuscany, the 
loss represents water and ammonia. It is, therefore, necessary to 
determine the latter separately and deduct the weight from the total 
loss obtained. Samples of boric acid from Tuscany (I) and Cali- 
fornia (11) had the following composition : — 


H,0. NH;. Na,0, K,0. CaO. MgO. 
42°03 1:23 0°72 0°40 0°83 
—_ 1-01 0°47 0°15 


Fe,03, Al,03. Cl. SO. B,O3. Insoluble. 
0°28 0°06 7°04 46°47 0°96 
0°07 0:97 1:17 50°87 0:22 
D. B. 
Examination of Lead Dioxide. By P. Esrtt (Dingl. polyt. J., 
260, 191).—On distilling 0°5 gram of lead dioxide with hydrochloric 
acid, collecting the chlorine in a solution of potassium iodide, and 
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titrating with sodium thiosulphate, the author found 95°8 per cent. of 
PbO,. To avoid the distillation which is said to be troublesome, it is 
proposed to treat 0°5 gram of lead dioxide with water, and gently heat 
the mixture with an excess of concentrated hydrochloric acid. The lead 
tetrachloride thus formed is then mixed with potassium iodide, and 
the iodine titrated with sodium thiosulphate ; 95°6 per cent. of PbO; 
was obtained. When powdered lead dioxide is added to an acid solu- 
tion of hydrogen peroxide (the latter being in excess), the following 
reaction takes place: H,O, + PbO, + 2HNO,; = Pb(NO;). + 2H,O0 
+ O,; the unattacked hydrogen peroxide is then titrated with potas- 
sium permanganate. Obtained 96°08 per cent. of PbO,. By utilising 
this reaction, lead dioxide may be determined gasometrically, the 
oxygen evolved being measured in Lunge’s nitrometer. The results, 
however, appear somewhat low. D. 


Detection of Metallic Mercury and Mercuric Chloride in 
the Toxicological Examination of Organic Substances. By 
M. T. Lecco (Ber., 19, 1175—1176).—When metallic mercury is pre- 
cipitated from solution by means of stannous chloride, it forms a grey 
powder very difficuit to collect and wash; if, however, the precipi- 
tation be performed in an evaporating dish, the supernatant liquid 

ured off as completely as possible, and the residue dried on the 
water-bath, the metal forms globules which may be readily washed 
and collected. 

Mercuric chloride when mixed with organic matter, food, &., is 


slowly reduced to the metallic state, this reduction is usually quite 
complete in about six weeks at the ordinary temperature, but if the 
mixture be boiled it takes place immediately ; the presence of corro- 
sive sublimate can accordingly only be detected by dissolving out 
with cold alcohol or ether before heating. 

On distilling foods, &c., containing metallic mercury precipitated 
in the above manner and therefore in a very fine state of division, a 


small quantity of the mercury passes over with the steam. 
A. ®. 

Colorimetric Estimation of Sulphur in Iron. By J. Wrisoren 
(Dingl. polyt. J., 260, 179—182).—The sample of iron is dissolved 
in dilute sulphuric acid, and the gas evolved is allowed to pass 
through a piece of cloth saturated with a metallic salt (best cadmium 
nitrate). The sulphide formed by the action of sulphuretted hydrogen 
imparts a certain colour to the cloth, and from its intensity the per- 
centage of sulphur is estimated. 


Estimation of Fusel Oil. By J. Trause (Ber., 19, 892—895).— 
The author has already shown (Abstr., 1885, 866 and 1033) that the 
height in a capillary tube of aqueous solutions of organic substances 
of one series often decreases considerably with increasing mole- 
calar weight of the substance dissolved. A very small amount of 
fusel oil present in diluted brandy influences the height of the brandy 
m a capillary tube. Propyl and butyl alcohols and the various 
aldehydes present in the fusel oil lower the height more than ethyl 
aud less than amyl alcohol. The apparatus used is that previously 
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described (loc. cit.). The sp. gr. of the brandy is first determined, 
and the brandy then diluted so as to be nearly 20 per cent. The 
height in a capillary as compared with pure 20 per cent. spirit 
shows at once the amount of fusel oil present, even when in smaller 
quantities than 0°1 per cent. N. H. M. 


Determination of Phenol in Crude Carbolic Acid. By J. 
Téra (Zeit. anal. Chem., 25, 160—164).—This is a modification of 
Koppeschaar’s method, which depends on the conversion of the phenol 
into tribromophenol by a known excess of bromine, and the titration 
of the unabsorbed bromine. The crude carbolic acid is shaken with 
its own volume of potash (1°3 sp. gr.) for half an hour, then diluted, 
filtered from tarry matters, which are well washed with warm water, 
and, after making feebly acid with hydrochloric acid, is further diluted 
until it contains not more than 0°4 per cent. of phenol. 50 c.c. is 
then mixed with 150 c.c. of a solution containing 2°04 grams of 
sodiam bromate and 6°959 of bromide per litre; 5 c.c. of strong 
hydrochloric acid is added, and then, after 20 minutes, excess of potas- 
sium iodide. The liberated iodine is titrated with thiosulphate as 
usual. M. J. S. 


Phenylhydrazine as a Test for Sugar in Urine. By R. v. 
Jaxscn (Zeits. Klin. Med., 11, 20—25).—The compound of phenyl- 
hydrazine and sugar that Fischer (Ber., 17, 579) has described fur- 
nishes a delicate test for dextrose in clinical work. When a solution 
of phenylhydrazine hydrochloride, containing also sodium acetate, is 
added to a solution of sugar, a yellow precipitate of needles of phenyl- 
glucazone, occurring both singly and in bundles, forms in a few 
minutes. The formation of crystals takes longer in a dilute solution 
of dextrose: the sediment should be examined microscopically, and 
for certainty its melting point (204—205°) ascertained. By this test 
sugar is never found in normal urine ; it can be detected in the urine 
of diabetic patients when it is present in too small a quantity to give 
the ordinary tests; it possesses an advantage over the copper test in 
that other reducing substances occur in urine besides sugar. In the 
urine of persons poisoned by arsenic, sulphuric acid, or by potash, 
there are reducing substances present, but by this test no sugar: but 
in that of persons poisoned by carbonic oxide.or by other irrespirable 
gases, the occurrence of sugar seems constant. When the urine is 
strongly albuminous, the proteid must be first separated by heat. A 
small quantity of albumin, however, does not interfere with the test. 
In blood and dropsical fluids, sugar can always be detected by this 
test: it is necessary to precipitate and filter off the proteids before 
applying the test. W. D. iH. 


Clinical Examination of Urine by Means of Fehling’s 
Solution. By L. Jouty (J. Pharm. [5], 13, 388—390).—This 
reagent affords information as to the presence of (1) peptones; 
(2) uric acid in excess; (3) phosphoric acid in excess ; (a) in presence 
of little uric acid; (b) in a urine rich in uric acid; and (4) glucose. 
(1.) 1 c.c. of Fehling’s solution is mixed with 8—10 c.c. of urine; the 
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mixture is turbid and blue. This turbidity may be due to lime, 
calcium phosphate, and copper phosphate. Heat to incipient boiling. 
A. The solution remains blue. No particular indication. B. The solu. 
tion is decolorised with formation of an amber-coloured flocculent pre- 
cipitate suspended in the liquid = peptone. C. The liquid takes an 
orange tint. Afterstanding a few moments the precipitate settles and 
has an orange colour = glucose. (2.) Equal parts of Fehling’s solu- 
tion and urine are mixed and heated to boiling. A. There is little 
change of colour. Allow to remain some minutes. B. The cleared 
liquid remains blue; the urine contains only little uric acid. The 
precipitate is bluish-grey. CC. The cleared liquid is green ; the urine 
contains an excess of uric acid or urates. The precipitate is greenish- 
grey. When the precipitate is small in amount, the urine is poor in 
phosphoric acid. When the precipitate is very abundant, the urine is 
very rich in phosphoric acid. D. The liquid takes an orange tint. 
On remaining, the clear liquid has a brown tint. If the precipitate has 
adeep colour tending towards red, it indicates glucose. Observe that 
with equal quantities of urine and Fehling’s solution the peptones are 
not manifested. Accordingly, however small the amount of copper 
reduced, it should always be attributed to glucose. A urine con- 
taining not more than 3 to 4 grams of sugar per litre gives a very 
sensible reaction under these conditions. (3.) 1 c.c. of urine and 
4—5 c.c. of Fehling’s solution are mixed and heated to boiling. A. If 
there is no colour-change, no indication. B. If the liquid changes 
colour from dull greenish-yellow to bright orange, it indicates glucose. 
The different tints depend on the quantity of sugar present, and con- 
sequently on the more or less complete reduction of the copper. 


Value of Briicke’s Method for the Removal of Interfering 
Substances from Urine in Testing for Glucose. By E. M. Green 
(Amer. Chem. J., 8, 139—152).—In the precipitation of the urine by 
lead acetate and tribasic lead acetate there is always a certain loss; 
this, however, is very variable, not being the same for two estimations 
conducted side by side. The average loss in the two precipitations 
may however be valued at 15—16 per cent. on urine containing 1—2 
per cent. of glucose, and 31 per cent. on urine containing 0°5 per 
cent. of glucose. 


Detection of Grape-sugar in Leather. By B. Kounsrein 
(Dingl. polyt. J., 259, 560—563).—In order to increase the weight 
of leather, syrup is frequently employed as a substitute for grape- 
sugar. Different samples of syrup found in commerce had the fol- 


lowing composition :— 
II. III. IV. 


14°20 16°32 19°80 

Grape-sugar , 31°80 =. 3501 31 03 
Organic non-saccharine 

53°53 48:09 48°81 

0°47 0°58 0°36 


The determination of the grape-sugar with Fehling’s solution is 
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therefore not sufficient, as the remaining constituents of the syrup 
are ignored. Moreover, leather tanned with pine bark, sumach, or 
valonia, contains substances which reduce Fehling’s solution, whilst 
leather prepared with extracts of tannin takes up foreign substances, 
which cannot without difficulty be distinguished from the non-saccha- 
rine constituents of potato syrup. 

The author employs the following method :—20 to 25 grams of 
leather cuttings is dried at 100°, and weighed to ascertain the per- 
centage of water present. The dried substance is then extracted four 
or five times with warm water, the solution filtered, and the filtrate 
made up to 500 c.c. 100 c.c. of the solution is evaporated to dry- 
ness, weighed, and the residue containing tannin, colouring matters, 
gallic acid, sugar, dextrin, and other extractive substances, is 
ignited, and the ash weighed. To determine whether foreign sub- 
stances have been added to leather, 200 c.c. of the original extract 
is agitated with 6 grams of freshly ignited magnesium oxide, until 
the clear solution ceases to give a reaction with iron and gelatin. 
Magnesium oxide precipitates the tannin, the colouring matters and 
gallic acid, leaving the remaining constituents in solution. The 
mixture is filtered, and a certain quantity of the filtrate evaporated to 
dryness, weighed, ignited, and re-weighed. The difference between the 
two weighings, after deducting the ash, gives the amount of tannin, 
colouring matters, and gallic acid, contained in the leather, whilst 
the quantity of the remaining substances extracted by water is cal- 
culated from the second weighing. The sugar is determined by 


treating 50—60 c.c. of the first extract with an excess of Fehling’s 
solution, washing the precipitate, dissolving it in hydrochloric acid, 
and determining the copper in the solution by precipitation as sul- 
phide. The difference between the weight of original extract ob- 
tained and that of tannin, colouring matters, gallic acid, and sugar 
found, gives the amount of foreign substances added to leather 
besides sugar. D. B. 


Estimation of Undissolved Starch in Sweet Mash. By J. 
Spitzer (Dingl. polyt. J.. 260, 144).—After triturating 500 c.c. of 
unfiltered mash in a mortar, 100 c.c. is diluted with 300 c.c. of water, 
heated at 70° for 20 minutes, and made up to 1 litre. 50 c.c. of the 
mixture is then transferred to a metal vessel holding 100 c.c. or toa 
Lintner’s “ pressure-bottle,” heated to boiling for 20 minutes, allowed 
to cool to 70°, treated with 5 c.c. of malt extract, digested on the 
water-bath at 7U° for 20 minutes, treated with 5 c.c. of a 1 per cent. 
solution of tartaric acid, and heated for half an hour at a pressure 
of three atmospheres. After cooling the mass to 70°, it is digested 
with 5 c.c. of malt extract, transferred to a 250 c.c. flask, and filtered. 
200 c.c. of the filtrate is then inverted with hydrochloric acid, the 
solution diluted to 300 c.c., and the dextrose determined with 
Fehling’s solution. In a second portion of the mash, the total amount 
of dextrose is determined by diluting, filtering, and inverting, as in 
the preceding case. The difference between the two dextrose-values 
gives the quantity of “ undissolved ” starch. D. B. 
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Valuation of Calcium Acetate. By H. Puiuurps (Chem. News, 
53, 181—182).—1 gram of the sample is placed in a small retort 
together with 50 c.c. of water containing 10 c.c. of a 40 per cent. 
solution of phosphoric acid, and the whole distilled until only 5 c.c. 
remains behind. 50 c.c. of hot water is now added, and the distilla- 
tion conducted as before; finally another 50 c.c. of water is added and 
distilled off. The acetic acid is titrated in the combined distillates. 
To reduce the inconvenience due to frothing, the neck of the retort is 
inclined upwards during distillation. D. A. L. 


Estimation of Resin (Colophony) in Soaps and Fats. By A. 
Grittyer and J. Szmast (Chem. Zeit., 10, 325).—About a gram or 
two of soap is dissolved by warming with 80 per cent. alcohol, and 
when necessary the solution is neutralised with ammonia; it is then 
treated with a 10 per cent. alcoholic solution of calcium nitrate, 
stearic, palmitic, and (part of the) oleic acids are precipitated and 
removed by filtration. The clear filtrate is treated with excess of 
silver nitrate and diluted, silver resinate and oleate are precipitated. 
The precipitate is washed, dried at 70—80°, and extracted with ether, 
which dissolves the resinate readily but the oleate only sparingly. The 
ethereal solution is run into a graduated vessel, the silver salt decom- 
posed with hydrochloric acid, an aliquot part of the clear solution 
evaporated and the residue (the resin) weighed. A deduction of 
00016 gram per 10 c.c. of ether solution must be allowed for oleic 
acid. D. A. L. 


Action of Nitrous Acid on Urea, Uric Acid, and Ammonium 
Sulphate. By A. Emmertine (Landw. Versuchs-Stat., 1886, 440— 
450).—After examination of the work done in this direction by 
Liebig, Kreusler, and others, the author concludes that as the results 
vary so much, the decomposition of urea is dependent not only on the 
temperature and the strength of the acid, but also on the time. He, 
therefore, employing the process he has formerly described (Landw. 
Versuchs-Stat., 24, 121), examined the actions of acetic acid and 
potassium nitrite on urea when warm and cold; nitric acid and 
potassium nitrite both hot and cold; nitrous acid on ammonia sul- 
phate; and nitrous acid on uric acid. In no case, nor under any 
circumstances, was it possible to obtain all the nitrogen, even when 
all allowances were made for experimental errors. The results ob- 
tained were equally unsatisfactory when the operation took place in a 
vacuum, although it was observed that a considerable time is required 
for the completion of the operation. E. W. P. 


Error in the Estimation of Urea by the Hypobromite 
Method with Russell and West's Apparatus. By W. D. 
Green (Amer. Chem. J., 8, 124—127. Compare this Journal, 1874, 
749). A certain amount of carbonic anhydride escapes absorption by 
the alkaline solution. Using 1—4 c.c. of a 5 per cent. solution of 
urea, from 0°25 to 2°5 c.c. of carbonic anhydride may be carried with 
the nitrogen into the measuring apparatus. H. B. 
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New Method for the Determination of Uric Acid. By J.B. 
Haycrart (Zeit. anal. Chem., 25, 165—169).—This method is based 
on the almost absolute insolubility of silver urate in ammonia. The 
urine (after removal of albumin, if present) is mixed with hydrogen 
sodium carbonate, which is found to prevent reduction of silver, then 
with ammonia and ammonio-nitrate of silver. The gelatinous pre- 
cipitate is best collected and washed on an asbestos pressure-filter. 
After thorough washing, it is dissolved in nitric acid and the silver 
determined by Volhard’s thiocyanate method (Abstr., 1878, 743): 
1 c.c. of centinormal thiocyanate corresponds to 0°00168 gram of uric 
acid. Test analyses showed errors of deficiency of only 1 or 2 mgrms. 
The author ascribes the irregularity in the composition of silver 
urate found by Salkowski, partly to the simultaneous precipitation of 
ammonium magnesium phosphate and partly to the fact that Salkowski 
overlooked the reduction of the silver, the amount of which varies 
with time and temperature. M. J. S. 


Detection of Alkaloids in Urine by Means of Iodine 
Solution. By Cuisrer and Izarn (Compt. rend., 102, 1172—1173). 
—The delicacy is increased by concentration of the reagent (iodine, 
8 parts; potassium iodide, 10 parts; water, 10 parts), by cooling the 
solution to 0°; and by employing a brilliant light concentrated by 
means of a condensing lens, the test-tube being placed against a black 
background. The green fluorescence is then readily seen, and 0°0005 


part of morphine in solution gives a distinct reaction. 

The proportion of alkaloids in urine passed eight hours after waking 
is five times as great as in the urine of the other hours of the day. 
This result confirms Bouchard’s determination of the maximum toxic 
action of this urine. C. H. B. 


Detection of Albumin. By H. Pruner (J. Pharm. [5], 13, 
501—502).—The author refers to Méhu’s criticism on Tanret’s reagent 
for albumin (Abstr., 1885, 451), and asserts that Musculus’s 
method is similarly liable to error. The latter process as applied 
to urine, for example, consists in pouring nitric acid carefully down 
the side of a test-tube containing the urine, so that the acid forms a 
layer underneath the urine. In presence of albumin, a whitish 
turbidity makes its appearance as the two liquids slowly mix. The 
author has, however, frequently obtained this turbidity in urine which 
gave no turbidity on boiling, or on heating with saturated sodium 
sulphate solution and acetic acid, nor with this acid and potassium 
ferrocyanide; microscopic examination did not show the crystalline 
forms of uric acid. Further investigation showed the reaction to be 
due to peptone. The method in question should always be controlled 
by boiling with sodium sulphate and addition of acetic acid. 

J. T. 


General and Physical Chemistry. 


Absorption-spectra of Oxygen. By J. Janssen (Compt. rend., 
102, 1352 —1353).—Oxygen not only gives the spectrum of fine lines 
described by Egoroff, but also a series of shaded bands very difficult 
to resolve. This second spectrum appears much later than the first 
at moderate pressures, but develops rapidly as the density increases, 
and soon predominates over the line spectrum. Each spectrum can 
be obtained independently of the other. 

When the density of the gas and the thickness of the absorbing 
layer both vary, the intensity of the absorption-bands dves not vary 
in proportion to the product of the density into the thickness of the 
layer, but in proportion to the product of the thickness into the square 


of the density. C. H. B. 


Spectra of Erbia. By W. Crookes (Proc. Roy. Soc.,40, 77—79). 
—The phosphorescent spectrum of erbia, obtained free from yttria, 
samaria, and allied oxides, consists of four green bands, 15564, 5450), 
5318, and 5197. The substance itself is of a rose-pink colour; it 
gives a spectrum of sharp and distinct black lines and bands when 


illuminated by reflection from the sun or electric arc. The absorption- 
spectrum of erbic chloride, the incandescent spectrum of the oxide, 
and the spark spectrum taken from a concentrated acid solution of 


the chloride, are also mapped out. Ve Hi Ve 


Comparative Effect of Different Parts of the Spectrum on 
Silver Salts. By W. pe W. Abney (Proc. Roy. Soc., 40, 251—252). 
—In a former paper (Abstr., 1882, 565), it was pointed out that 
mixtures of the iodide and chloride, or iodide and bromide of silver, 
give rise to peculiar photographic spectra, in which there are revealed 
a minimum action at G, and consequently two maxima. Subsequently 
Schumann has contested this result, stating that if silver bromide 
and iodide are precipitated simultaneously no such phenomenon occurs, 
but that a mixture of the salts after separate precipitation does give 
rise to such adouble maximum. In this paper, experiments made with 
a sensitometer are described; various salts of silver and combinations 
of them were tried with the same result, and the former and disputed 


results confirmed. V. H. V. 


On Colour Photography in Natural Colours. By H. W. 
VogEt (Ann. Phys. Chem. [1], 28, 130—135).—The author remarks 
that the rule that blue and yellow pigments when mixed together 
give green is not universally true, but that several new aniline yellows 
and blues, for instance chrysaniline and aniline-blue, produce red when 
combined. Further, he finds that very few violet pigments owe their 
colour to light of violet refrangibility, but to blue and red. Methyl-, iolet 
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when looked at through ammoniacal copper oxide appears pure blue 
and not violet, although the presence of violet rays in the transmitted 
light is readily recognised by the spectroscope. The same result is 
obtained with the violet light from a Geissler’s tube containing 
nitrogen. 

The author then considers the process for photographing in natural 
colours, in which three negatives are taken under blue, yellow, and 
red glass respectively, converted into photolithographic or other 
printing surfaces, inked with colours complementary to the respective 
absorbing media, and printed one above the other as usual in colour 
printing. This process was found not to give good results, nor did 
later processes in which the same substance (eosin) was used for all 
three colours to render the plates sensitive ; the plates were thus not 
sensitive for the especial rays they were intended to absorb, nor were 
the inks really complementary to those of the glass plates. The 
author suggests using at least six negatives, the silver bromide being 
rendered sensitive in each case by admixture with a colouring matter 
which should absorb the tint which it is required to reproduce. From 
these negatives, blocks are prepared from which the picture is printed 
with the same colouring matters which were used to sensitise the 
silver bromide. a. &. F, 


Seat of the Electromotive Forces in a Voltaic Cell. By W. 
E. Ayrton and J. Perry (Phil. Mag. [5], 21, 51—62; comp. Lodge, 
Abstr., 1885, 1027).—The authors maintain that although there 
cannot be an E.M.F., as defined by Lodge, due to the junction of two 
dissimilar metals, yet there may be a large difference of potential. 
In answer to Lodge’s argument that a rise in potential must necessi- 
tate an expenditure of energy, they contend that it is conceivable 
that what is gained in potential energy is lost in some other form of 
energy. They suppose that when electricity passes from copper to 
zinc it loses in tension energy what it gains in potential energy, and 
compare this change to the conversion of the energy of a winding 
engine into tension energy in the rope. The same analogy is applied 
to a stream of fluid forced through pipes at different levels, and for 
which— 


9 + 23p + h = const., 


the value 2°3p being called the pressure energy of the fluid as 
distinguished from the kinetic energy 5 and the potential energy h. 


In the same way, the authors compare thermo-electric currents to a 
fluid in a closed circuit of tubes in which different vertical portions 
are maintained at different temperatures. The Peltier effect will then 
be a measure, not of the actual contact difference of potential at a 
junction, but of the difference in rate of change of contact potential 
for change of temperature. 

The following results are given of new determinations of contact 
potential differences, by means of the apparatus used in the authors’ 
researches :— 
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Copper at 16° with clean mercury at 16° had a contact difference 


of 0°308 volt. 
Mercury at 16° with mercury at 26° had a contact difference of 


0°75 volt. 
Mercury at 26° with copper at 16° had a contact difference of 


— 1°5 volt. 
The results with hot mercury are considered to be somewhat high, 
owing to invisible films of oxide. H. K. T. 


Seat of the Electromotive Forces in Voltaic and Thermo- 
electric Piles. By O. Lovcr (Phil. Mag. [5], 21, 263—276).—This 
paper is a reply to the criticisms of Ayrton and Perry (preceding 
Abstract). The author maintains, in the first place, that in the 
fundamental formula for a thermo-electric circuit— 


E = f(t) — fh), 

all that can be said about f(t) is that it is a potential function charac- 
teristic of the two metals, and is not the contact difference of potential 
as measured electrostatically by the Volta effect. In support of this, 
he remarks that the Volta effect is some hundred times greater than 
any concerned in thermo-electricity, that 1t has no relation to bismuth 
or antimony or the thermo-electric order of metals, but is related to 
the oxygen affinities of metals. 

The author further maintains that reversible heat localities, whether 
Peltier or Thomsen, and seats of E.M.F. are identical in metallic 
circuits, so that the equation— 

K= 0 
is true not only for the whole circuit, but also for each point in the 
circuit, and therefore the E.M.¥. of a thermo-electric circuit composed 
of two metals is made up of four portions, one at each junction, and 
the other two at each temperature slope, so that— 


E =(AE), + /g¢dE — (AE), —/,dE. 


If this is not allowed, then it becomes necessary to suppose that elec- 
tricity has a specific heat like an ordinary fluid, and that the Peltier 
and Thomsen effects are simply due to changes in this specific heat. 


= &. F, 


Electromotive Forces developed during the Combination of 
Zine and Iodine in Presence of Water. By A. P. Laurie (Phil. 
Mag. [5], 21, 290—299).—These experiments were conducted with a 
view to determining the heat of combination of zinc and iodine in the 
presence of water. Two forms of cells were used, one consisting of 
wires of zinc and platinum immersed in a solution of iodine in zine 
iodide, the other of a zinc rod and a copper wire coated with cnprous 
iodide immersed in zinc iodide solution. The changes which take 
place in the cell are, on the one hand, the combination of zinc and 
iodine and the solution of the zinc iodide formed, producing heat, on 
the other, the disintegration of the zinc, the decomposition of the iodine 
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molecule and the removal of free iodine from solution, absorbing heat. 
By varying the amounts of either zinc iodide or of iodine in the cells, 
the heats of solution of these substances are determined. 

The author adopts Helmholtz’s theory of the relation between heats 
of combination and electromotive force, namely, that when a small 
current passes through a cell, a certain amount of heat must be 
supplied or removed in order to keep its temperature constant, apart 
from the heat developed by the resistance of the cell. This cooling 
or heating is measured by noting the variations in the electromotive 
force due to change of temperature. For these experiments, the 
galvanometer used was that of Professor Tait. A Daniell cell checked 
against Latimer Clark cells was used as standard of E.M.F. The 
following results were obtained :— 

(1.) The surface condition of the metals has very little influence 
on the E.M.F. 

(2.) No variation in E.M.F. could be observed in a cell whose 
temperature was raised from 10° to 30°. 

(3.) In a zine-cuprous iodide cell in which the amounts of zinc 
iodide were made to vary, 0003 gram of ZnI, in 1 gram of water 
gave 0°771 volt; 3°90 grams of Znl, in 1 gram of water gave 0-415 
volt. There was a sudden fall in E.M.F. w vhen the first addition of 
zinc iodide was made, and also when saturation was reached. Taking 
y = (x) as the equation to the curve, where y is the heat due to 
solution only, then y = Oina saturated solution, since at this point 
heat due to solution ceases. Integrating between the limits 0 and 
0044, the heat of solution of 0°044 gram of Znl, in 1 gram of 
water (ZnI,,400H,0) is 13000 cal. This number is somewhat higher 
than Naumann’s. 

(4.) In a cell containing 0°33 gram of ZnI, in 1 gram of water with 
varying amounts of iodine, 0°0006 gram of iodine gave 1°221 volt; 
0°309 gram of iodine gave 1°287 volt. 

(5.) In a cell containing 0-014 gram of iodine in 1 c.c. with varying 
amounts of zine iodide, 0°118 gram of ZnT, in 1 gram of water gave 
1:303 volt; 3°870 grams of ZnI, gave 1°075 volt. H. K. T. 


Electromotive Force of certain Tin Cells. By E. F. Herrovy 
(Phil. Mag. [5], 21, 13—20).—In this paper the author examines 
the electromotive force of celis in which tin in solutions of its salts 
is opposed to different metals in solutions of their corresponding salts. 
The liquids were separated by a porous cell and were compared with 
a standard Daniell cell composed of zinc and copper sulphates of a 
strength 1-8M’SO, + 100H,0. 

The E.M.F. was determined by Latimer Clark’s zero method, 
measurements being taken when the cell was first put up and also 
after it had worked for a short time. The results so obtained were 
controlled by measuring the current from two or three cells by 
inserting known resistances. It was found necessary to work with 
tin solutions containing small quantities of free acid, owing to their 
tendency to deposit basic compounds. The tin and copper used were 
obtained by electrolysis; the zinc was the pure metal of commerce 
and was amalgamated. The following results were obtained :— 
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Zinc in 0°5ZnSO, + 100H,0, opposed to tin in 0-5SnSO, + 100H,0, 
both solutions containing 1°5 per cent. H,SO,, gave 0°519—0°535 
volt, average (525 volt. 

Tin in 0'5SnSO, + 100H,0, opposed to copper in 0°5CuSO, + 
100H,0, solutions containing 1°2 per cent. H,SO,, gave 0°56—0°572 
volt, average 0°56 volt. 

Cadmium in 0°5CdSO, + 100H,0O, opposed to tin in 0°5SnSQ, + 
100H,.0, solutions containing 1:5 per cent. H,SO,, gave 0°189 volt. 

Zinc in 0°5ZnCl, + 100H,0, opposed to tin in 0°5SnCl, + LOOH,O, 
solutions containing 1 per cent. HCl, gave 0°544 to 0°553 volt, average 
0'549 volt. The E.M.F. calculated from the heats of formation is 0°684 
volt, giving a difference, or “ thermovoltaic constant” of 0°135 volt. 

Cadmium in 0°5CdCl, + 100H,O, opposed to tin in 0°5SnCl, + 
100H,0, solutions containing 1 per cent. HCl, gave 0°247 to 0°262 volt, 
average = (249 volt. Theoretical E.M.F. = 0°326 volt. Difference 
= 0°077 volt. 

{t is found generally that where tin is the attacked metal, the 
presence of free acid in its solution has the effect of raising the 
electromotive force, whilst the reverse is the case where it is the 
positive element. This fact is taken into consideration in taking the 
averages. 

Zine in 0°25ZnI,+100H,0, opposed to tin in 0°25SnI, + 100H,0 
solutions containing 1°5 HI, gave E.M.F. 0°47—0°49, average 0°485 
volt. i. Us Ss 


Electrical Conductivity of Saline Solutions of Mean Con- 
centration. By E. Bouty (Compt. rend., 102, 1372—1375).— 
Between 0° and 20°, the resistance of a dilute saline solution is 
accurately represented by the formula 


re "07 + ot 


and the value of a for moderately dilute solutions differs but little 
from the value for very dilute solutions, namely, 0°0333 (Abstr., 
1884, 882). The ratio between the molecular resistance of a solu- 
tion of a given salt and that of a solution of potassium chloride of 
the same molecular concentration is usually greater than 1, but 
approaches more nearly to 1 the more dilute the solution (Joc. cit.). 
If the phenomenon is represented by the expression R = 1 + /(m), 
in which m is the number of equivalents of the salt in a litre of 
solution, it is found that if m varies in one geometric progression, 
J(m) varies in another geometric progression, so that f(m) = Am*. 
The value of A varies greatly for different salts, but the value of c 
remains practically constant and equal to 4. The calculated and 
observed values for solutions of zinc sulphate and lead nitrate agree 
closely. For dilute solutions the law of equivalents is rigorously 
exact, but for the same salts with values of m greater that 0°5, 
Ro=1+ Am. The value of A for zinc sulphate is 2°959, for lead 
nitrate 1:116, for potassium sulphate 0°359, and for potassium 
uitrate 0°240. The mean distance / between the molecules of a salt 
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is in the inverse ratio of the cube root of the number of molecules in 


unit space, and hence the last formula may be written R, = 1 + 4 


or the divergence of a salt in solution from the law of equivalents 
varies inversely as the mean distance between its molecules. Sub. 
stitating the value for the molecular resistance, it follows that the 
excess of the specific resistance of a salt above the limiting value jis 
practically inversely as the mean distance between the molecules, as 
Kohlrausch has previously stated. C. H. B. 


Correlation of Electrolytic Conduction and Molecular Com. 
position. By H. E. Armsrrone (Proc. Roy. Soc., 40, 268—291). 
—The author elsewhere (British Association Report, 1885) has 
particularly called attention to the affinity of negative elements for 
one another, and attributed to this property the formation of so-called 
molecular compounds. In the present paper the attempt is made to 
show that electrolytic conduction is correlated with molecular com- 
position, and in this connection the doctrine of valency and the 
nature of chemical change is discussed with particular reference to 
the “residual affinity” or tendency of combination of the negative 
elements. 

Substances, as regards the action on them of an electromotive force, 
are generally divided into the three classes :—metals, electrolytes, and 
dielectrics. Such a classification does not make manifest the 
difference between substances per se electrolytes and those which 
individually behave as dielectrics but when conjointed act as electro- 
lytes, such as hydrogen chloride and water. The latter class it is 
proposed to designate by the term pseudo-dielectrics, and conducting 
mixtures of two members of it, composite electrolytes, as distinguished 
from simple electrolytes (AgCl, &c.). As regards the last named, it 
is to be noted that they are restricted to metallic chlorides and salts, 
including among them the hydroxides and proto-salts, but exclading 
the acids and per-salts. Hence it can be concluded that the capacity 
for electrolysis is conditioned not only by the nature of the elements 
contained in, but also by the molecular structure of a compound. 

On the other hand, in the case of the composite electrolytes, there 
is no satisfactory evidence to show that the constitaents of the 
electrolytes are set free prior to the action of the electromotive force, 
or are set free by the effect produced by the electromotive force on 
cither member separately; the author holds that an additional influ- 
ece comes into play, that of the negative radicle of one member of the 
composite electrolyte on the negative radicle of the other. Thus that 
in the case of a solution of hydrogen chloride in water, the influence of 
the strain of the oxygen-atom of the one on the chlorine-atom of the 
other, superadded to that of the electromotive force, brings about dis- 
ruption, and consequently conduction, The recent experiments on the 
electric conductivity of aqueous solutions, especially those by Ostwald 
(Abstr., 1885, 3, 323, and 1029), favour the above view as demonsirat- 
ing that the molecular conductivity m=kv increases with dilution, that 
is to say, the dissolved substance exercises a greater specific effect, 
finally attaining a maximum, from which it diminishes. ‘hus the in- 
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vestigations of Ostwald show that the molecular conductivity of solu- 
tions of hydrogen chloride, bromide and iodide is practically the same, 
whilst that of hydrogen fluoride differs most markedly from them in 
possessing an exceedingly low conductivity, which but slowly attains 
a maximum. Now this result is in perfect accordance with our 
knowledge of these compounds in the gaseous state, the molecule 
of the former being represented by the expression HCl, &c., whereas 
that of hydrogen fluoride at a temperature immediately above its 
boiling point is represented by the formula H,F,, and in the liquid 
state its molecule is probably even more complex. Thus were the three 
first-mentioned hydrides present chiefly as simply molecules, they 
should exert their full effect ab initio; but in the case of hydrogen 
fluoride, if the residual affinity be more or less exhausted by the 
formation of complex molecular aggregates, the initial conductivity 
will be low and will increase on dilution only as these aggregates are 
broken up. 

Precisely similar are Ostwald’s results for nitric, chloric and per- 
chloric acids as compared with iodic and periodic acids the com- 
plex nature of which is exemplified by the formation of complex 
metallic salts. So also the researches of Kohlrausch and Nippoldt 
show that the resistance diminishes to a much greater extent for 
equal increments of temperature in concentrated than in dilute solu- 
tions of sulphuric acid: a result in accordance with the views 
enunciated above, as concentrated solutions would be richer in com- 
plex aggregates than dilute solutions. 

In connection with the theory of valency, the author remarks that no 
known compound is saturated, for in that case it would be incapable of 
entering into any interaction ; its decomposition would be a necessary 
prelude to its activity. The most inert and apparently the most nearly 
saturated compounds are the paraffins, and next to them, hydrogen. 
Water, popularly regarded as a saturated compound, both in its 
chemical and physical properties, behaves as eminently unsaturated. 

The influence exerted by one set of molecules on another as due 
to the existence of residual affinity can also be applied to explain 
the occurrence of chemical change. The researches of H. B. Dixon 
(Abstr., 1845, 479, and Trans., 1886, 94) have demonstrated that a dry 
mixture of carbonic oxide and oxygen does not explode, and that 
their combination is effected only along the path of the discharge. 
These results refute the commonly received opinion that the molecules 
in the path of the discharge are dissociated, and that the heat 
developed in the recombination of dissimilar atoms causes the dissocia- 
tion of other molecules, and this change proceeds ad éufinitum. So 
also it was shown that only those compounds which would produce 
water in the course of the change are active in effecting the explosion 
of carbonic oxide and oxygen. These results would show that for 
interaction it is not only necessary that the catalyst should be 
divisible between the interacting substances, but that it should con- 
sist of a positive and a negative, not of two negative radicles. 

lf then a distinction can be drawn between simple and composite 
electrolytes, the presence of the latter class may be found to be 
essential to many interactions such as the rusting of iron, the 
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action of water or acids on metals, conversion of nitric oxide into 
peroxide. Experiments on these points are for the most part com- 
pletely wanting. V. H. Vz. 


Heats of Combustion and Formation of Solid Hydro. 
carbons. By BerraeLor and Visite (Compt. rend., 102, 1211— 
1217).—The substances were burnt in a calorimetric bomb by means 
of a large excess of oxygen compressed to 24 atmos. The substance 
was ignited by means of an iron wire heated to redness by an electric 
current, and a correction was made for the heat of combustion of the 
wire, and also for the small quantity of nitric acid formed in con- 
sequence of the presence of air in the bomb. The following values 
were obtained :— 

Heat of combustion. 


" oa ™ 
At constant At constant Heat of 
volume. pressure. formation.* 


Naphthalene, CywH,.... + 1243°9 — 29:0 
Anthracene, CyHy».... + 1706°2 7°6 — 46°6 
Phenanthrene, C,,H».. + 1699°0 . — 39°4 
Retene, CisHi. + 2323°6 2326: — 131 
Diphenyl, C,H + 1508°7 510° — 371 
Acenaphthene, C,H .. 21° — 481 
Stilbene, C,,H,. ; 4 — 473 


Dibenzyl, C,H, 28° 30° — 312 
Phenol, C;H,-OH fi 37° + 33°9 
Camphene, OyHi. (in- 

active, crystallised). . 14€9°2 + 22°8 


From these values the thermal disturbances which accompany the 
following synthetical reactions can be calculated :— 


C,H, gas + 2C,H, = CyH, solid + H, develops + 105-2. 


The heat developed by the condensation of the last 2 mols. of 
acetylene (55 x 2 cal.) is practically the same as that developed in 
the formation of benzene (57 x 3 cal.) :— 


2C,H, gas + C,H, = C,H solid + H, develops + 38°5. 
2C,H, » — CrHy cryst. + H, absorbs —_ 13°1. 


The formation of diphenyl, like the formation of dimethyl (ethane) 
from methane, results in an absorption of heat. The heats of com- 
bustion of anthracene and phenanthrene, and of diphenyl and ace- 
naphthene respectively, are practically identical, but it is worthy of note 
that the formation of acenaphthene, a substance much less stable than 
diphenyl, is accompanied by a sensibly greater absorption of heat. 
The heat of formation of camphene is positive, like that of the 
paraffins and olefines, whilst the heats of formation of the poly- 
acetylenic hydrocarbons are negative, like that of their generator, 
acetylene. C. H. B. 


* Cx, diamond + Hy gas = CrHy crystallised. 
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Heats of Combustion and Formation of Carbohydrates. By 
BerRTHELOT and VIEILLE (Compt. rend., 102, 1284—1286).—The heats 
of combustion were determined in the calorimetric bomb. The third 
column gives the heats of formation of the solid compounds from 
carbon (diamond), hydrogen, and oxygen :— 


Heat of combustion. 


C onstant Coton Heat of 
volume. pressure. formation. 
728°2 + 7285 
729°1 + 729°4 
Lactose, C,H,,O, .. 679°9 + 679°9 
Saccharose, C,2H2.O), 1355°04 + 1355°04 


Mannitol, C;,H,O,.. + 
+ 
oa 
- 
Cellulose, CsH»Os.. + 681°8 + 681°8 
+ 
+ 
+ 


Dalcitol, C,H,,O¢ ee 


Starch, CoH Os. coe 684°9 + 684°9 
Inulin, CsH»O;.... 678°3 + 6783 
Dextrin, CsH»O;... 667°2 + 667°2 


Heats of Combustion of Fatty Acids and their Derivatives. 
By W. Lovautnine (Comp. rend., 102, 1240—1243).— 


Gram-molecule. 

1138694 
Nonylic acid, CHO, ...2 0% ; 1287352 
Lauric acid, C,.H.,O0, seeereee 798° ) 1759720 
Myristic acid, C,,H..O0, 9042-0 2061758 
Palmitic acid, C,,.H,.0, 92648 2371794 
Trilaurin, C;H,(C,2H2;02);.... 8946°19 5707669 
Trimyristin, C;H;(C\H2,02);. 9143°9 6607896 


In the acid series the increase in the heat of combustion for each 
increment of CH, is about 153000 cal. per gram-molecule. The 
combustion of an imperfectly purified specimen of stearic acid gave 
2702879 cal. as the heat of combustion, the calculated value from 
the average difference being 2681830. 

The heat of combustion of trilaurin is 36034 cal. greater than the 
sum of the heats of combustion of glycerol and lauric acid, and in 
the case of trimyristin the difference is 30167. It would seem, 
therefore, that the combination of the fatty acids with glycerol, with 
elimination of 3H,0, is accompanied by an absorption of about 
30000 cal., in this respect resembling the combination of fatty acids 
with monohydric alcohols. Applying this relation to tripalmitin and 
tristearin, the calculated heat of combustion of the former is 7537837, 
and of the latter 8467945 cal. In the same way the heats of forma- 
tion and of combustion of the other fats derived from the fatty acids 
can be calculated. C. H. B. 


Heat of Combustion of Coal. By W. Atrxféerr (Ber., 19, 
1557—1561).— The researches of Scheurer-Kestner have established 
that analytical data are inadequate for the determination of the heat 
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evolved in the combustion of coal. On the other hand, the apparatus 
used by Fischer, Schwackhéfer and others are too complicated, and 
the corrections to be applied are too many and too important. In 
this paper, a simple form of apparatus for this purpose is described, 
based mainly on the “combustion chamber” used by Berthelot; 
thermometers divided to ;° were used, in the reading of which 
parallax errors were avoided. The sources of error are discussed in 
full, and the necessary corrections applied for the heat of combustion 
of the volume of hydrogen used for the ignition of the coal. The 
result obiained with a sample of South Russian coal gave a value of 
7991 cal. per gram. From the analytical data C = 81°4, H = 48, 
O + N = 13-0, and ash 0°73 per cent., the result calculated according 
to Dulong’s rule was 7699 cal., a slightly lower value. 
Vs Bh We 


Density of Liquefied Gases and their Saturated Vapours. 
By L. Carteret and Maratas (Comp. rend., 102, 1202—1207).—The 
pure and dry gases were introduced at the ordinary temperature and 
pressure into a strong glass vessel terminating in a graduated glass 
tube surrounded by a liquid kept at a constant temperature. The 
volume of the reservoir and tube was accurately known, and hence 
the weight of the gas introduced could readily be calculated. The 
gas was compressed until a certain quantity of liquid was formed, 
and the pressure was then very gradually reduced until the last drop 
of liquid just disappeared. At this moment the position of the 
mercury and the temperature were read off, and the volume and 
pressure of the gas being thus determined, and its weight being 
already known, the density of the saturated vapour was easily calcu- 
lated. The following are some of the values obtained :— 


Temperature oe — 28° -—7°5° —1°5° +11°8 
Density of sat. vapour ........ 0°0378 0°066 0°U785 0-114 
Temperature .......6.+00+: + 20°7° +28° + 33°9° 
Density of sat. vapour ...... 0°153 0 °202 0° 265 
Temperature ....seeeseseseceeess — 30° —23° —9° —2° 
Density of sat. vapour ...... +606 0°0329 0°0389 0°0632 0-°0831 
Temperature .....seeeeceeeseeees + 3°3° +6°1° +89 
Density of sat. vapour...... eveeee 0 *1004 0°123 0150 
Temperature .......... — 23° — 5° +0°5° +10°1° 
Density of sat. vapour... 0°057 0°085 0°0983 0-141 
Temperature .......... + 19°7°  +30°2° 

Density of sat. vapour .. 0°201 0°350 


Nitrous oxide 


Ethylene 


Carbonic anhydride 


The apparatus used to determine the density of the liquefied gases 
consists of a strong glass reservoir and tube attached to a steel 
reservoir filled with mercury. A horizontal tube is fused to the glass 
reservoir, and terminates at the other end in two parallel and vertical 
graduated glass tubes, both of which contain a certain quantity of 
mercury. ‘I'he gas is compressed in the reservoir and one of the 
vertical tubes is cooled. The liquefied gas condenses mainly in the 
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cooled tube, and a certain quantity is also allowed to form in the 
other tube in order to avoid any error of capillarity. If 4 = the 
difference between the heights of the liquefied gas in the two tubes, 
h’ the difference between the heights of the mercury, é the density cf 
the mercury, and d the density of the saturated vapour at the parti- 
cular temperature, then 2, the density of the liquid, is obtained by the 
formula he = h'é + (h —/h')d. The following are some of the 
values obtained :— 


Temperature ......sese-eeee00. — 20° —11°6 — 2°2° 
Density of liquid ............+. 1°002 0°952 0°912 
Temperature .......eseeeeeeee. + 11°7° + 19°8° + 23°7° 
Density of liquid ...... ...+e00 0 °758 0-698 
Temperature ....ccccsscecesee cece -73° -—3°7 
Density of liquid . 0°342 0 °353 
Temperature ....secccccesseecececs , + 6°2° 

Density of liquid ..........seeeeees ; 0-306 

Temperature ..........+- — 25° - 11°5° 
Density of liquid ........ 1°057 1°016 0 966 
Temperature ............ — 1°6° +11°0° + 22°2° 
Density of liquid ........ O°910 0°3840 0°726 


Nitrons oxide 


Ethylene 


Carbonic enhydride 


The experiments with ethylene are very difficult on account of the 


great mobility of the liquid at the higher temperatures, and the 
values for this gas must, therefore, be taken with some reserve. 

The numbers for the density of the saturated vapour of carbonic 
anhydride agree closely with those calculated by Sarrau by means of 
Clausius’ tables, but the differences between the observed and calcu- 
lated densities of the liquid are considerably greater. 

The graphic representation of the densities of each substance gives 
two curves which seem to agree at the critical point. In other words 
the density of the liquid at the critical point is identical with that of 
its saturated vapour, and this result furnishes a means of determining 
graphically the density at the critical point when the critical tem- 
perature is known. The values thus calculated are, carbonic anhy- 


dride — 0°46, nitrous oxide — 0°41, and ethylene — 0°22. 
C. H. B. 


Specific Volumes at the Boiling Point and other Tempera- 
tures. By A. Horstmann (Ber., 19, 1579—1595).—The more recent 
investigators have followed the example of Kopp in selecting the 
boiling point as the temperature for the determination of the specific 
volumes of liquids, as a point of greatest physical comparability and 
analogous composition. It has also appeared that at this point the 
greatest regularities are manifest in the specific volumes of the 
elements of which the liquids are composed. But as the exceptions 
become more numerous the wider the experimental field, the author 
in this paper raises the question how far this selection of the boiling 
point is justified, and whether the regularities herein observed are not 
due to fortunate coincidences of favourable conditions. In the first 
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place, the boiling point varies with the pressure, and, so far as the 
few experiments show, the volume relations are only similar, not 
identical at different pressures. Secondly, on theoretical considera- 
tions the critical point or absolute temperature would appear to be 
preferable (compare Mendeléeff, Trans., 1884, 126; and Thorpe and 
Rucker, ibid., 135), but exact determinations of the former point 
present considerable difficulty. It is also pointed out that although 
in many cases the molecular volumes of many isomeric liquids are 
more nearly equal at their respective boiling points than at lower 
temperatures, yet this result is far from being general. In many cases 
the volumes are more nearly equal at points equidistant from their 
boiling point. Kopp’s argument that the boiling point is the 
most preferable, inasmuch as at that temperature twice the molecular 
volume of alcohol is equal to the sum of the molecular volumes of 
ether and water, is criticised, and it is shown that this particular 
coincidence is rather fortuitous. Tables are also given to illustrate 
the fact that the differences for every CH, added to the molecule are 
quite as nearly equal if the molecular volumes are compared at zero 
as at the boiling point. Again, in comparing the molecular volumes 
of the ketones and aldehydes with those of the alcohols, it is tacitly 
assumed that the difference is entirely due to the differences in com. 
bination of the oxygen-atom only, and not also of the other elements 
with which it is associated. ¥.  V. 


Dissociation of Calcium Carbonate. By H. Le Caaretier 
(Comp. rend., 102, 1243—1245).—The temperatures were measured 
by means of the thermo-electric couple previously described. The 
following results were obtained— 


Temperature 547° 610° 625° 740° 
Tension of dissociation 27mm. 46mm. 56mm. 255 mm. 


Temperature 745° 810° 812° 865° 
Tension of dissociation 289mm. 678mm. 763mm. 1333 mm. 


The tension of dissociation becomes equal to the atmospheric pres- 
sure at about 812°, but if the carbonate is heated rapidly the stationary 
temperature of decomposition is 925°. A similar phenomenon is ob- 
served in the case of gypsum, the stationary temperature being 128", 
or 28° above the temperature at which the tension of efflorescence 
becomes equal to the atmospheric pressure. Calcium hydroxide 
shows the same peculiarity. The result is due to the slowness with 
which equilibrium of tension is established in dissociation. By rapid 
heating, the temperature can be raised beyond the normal temperature 
of dissociation, but cannot exceed it by more than a limited quantity, 
because the rate of decomposition increases by a very rapid exponential 
function of the excess of temperature, so that a point is soon reached 
at which considerable variations in the rapidity of heating are 
followed by variations in temperature which are too small to be 


measured. C. H. B. 
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Explosion of Homogeneous Gaseous Mixtures. By D. Cierx 
(Chem. News, 53, 207—209).—In the present experiments a self- 
registering apparatus was used, and curve records were obtained of 
the rapidity, intensity, and duration of explosions, temperature, of 
course, being noted. Mixtures of air with coal-gas and with hydrogen 
were experimented on. With regard to the value as power producers 
in gas-engines, the most economical mixture for non-compressive 
engines was found to be in one case 1 of gas to 11 of air, in another 
case 1 to 12. Hydrogen gave the lowest values. The results obtained 
accord with those of previous experiments on the question of the 
existence of a limit; the heat accounted for by explosion in no case 
amounted to more than 77 per cent. of the total heat corresponding 
with the inflammable gas present, and in most cases was but little over 
50 per cent. From a study of the records the following conclusions are 
drawn :—All the phenomena of these explosion curves cannot be ac- 
counted for by any single theory previously stated: Mallard and Le 
Chatelier’s theory of increased specific heat of the gases—nitrogen and 
oxygen—at high temperatures is erroneous. Although dissociation 
probably occurs to a considerable extent at the higher temperatures, it 
is not the sole cause of the limitation of the increase of pressure. The 
combustion is most rapid at first, and decreases in activity as the com- 
bination approaches completion. The explosion vessel is entiiely 
filled with flame before the combustion is complete. The limiting 
causes act after the flame has spread. The limiting causes in weak 
mixtures are diminution in the rate of burning as the reaction ap- 


proaches completion and consequent cooling. D. A. L. 


Theory of Explosions. By R. Turenraut (Phil. Mag. [5], 21, 
165—179).—In these experiments the author explodes under water 
charges of mercury fulminate enclosed in glass bulbs. The débris 
and products of combustion were found to be projected in a given 
direction with a peculiar rolling motion of great velocity, which, 
however, soon comes to rest. It was found that the direction was 
determined by accidental thicknesses in the glass. Subsequently 
gauges were used in order to see if the force of explosion took the 
same direction as the débris. This was found to be the case. 

From these facts the author considers that at the moment of 
explosion of the fulminate, a sphere of expanding gases is formed with 
the firing point at its centre, but that owing to want of symmetry in 
the position of the latter, the curvature of the sphere becomes dis- 
torted, and it finally breaks up into jets of gas which produce vortex 
motion. 

The author then reconsiders the action of detonators, and supports 
Berthelot’s view that a detonator produces in the neighbouring 
medium a velocity sufficient, if arrested, to produce heat enough to 
decompose the explosive. 

The author considers explosion by influence to be due to vortex 
motion in, and not to synchronous vibrations of the surrounding 
medium, since in order to disturb the equilibrium of a molecule by 
vibrations of the surrounding medium, it is necessary that the vibra- 
tions of the medium should be comparable to those of the molecule, 
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which is hardly possible in the case of air. On the other hand, the 
peculiar selectiveness which characterises explosions supports the 
theory of vortex motion. H. K. T. 


Explosions of Electrolytic Gas and Volatile Carbon Com. 
pounds. By A. PizzareLLo (Gazzetta, 16, 161—166).—When 
electric sparks are passed through electrolytic gas saturated with the 
vapour of a volatile carbon compound, such as ether, ethyl and 
methyl alcohols, or ethyl formate, a coloured flame is noticed during 
the explosion, and a small quantity of carbonic oxide is produced. 
The results of the experiments described in this paper indicate that 
if the proportion of the carbon compound is considerable, the sparks 
tend at first to decompose it, rather than cause the union of the 
hydrogen with the oxygen. But if the proportion be relatively small, 
the union of the two gases incites the decompositions of the carbon 
compound to a greater or less degree. Vv. & ¥. 


Principle of Equivalence in Phenomena of Chemical Equili- 
brium. By H. Le Cuarenigr (Compt. rend., 102, 1388—1391).— 
The author extends the mechanical law of equivalence to chemical 
phenomena. In all phenomena of equilibrium, two material systems 
equivalent with respect to a third system, that is, able separately to 
remain in equilibrim with it, will also be equivalent with respect to 
any other system to which they may be opposed, and they will like- 


wise be in equilibrium when opposed to one another. As instances of 
the application of this law to various phenomena, the author cites the 
fact that the tension of water vapour and of saline solutions is the 
same at their freezing point as that of ice; the tension of dissociation 
of chlorine hydrate is the same in presence of ice or of a solution of 
chlorine at the freezing point of the latter; the coefficients of solu- 
bility of two hydrates are the same at the moment of transformation, 
and the solubility of a substance at its melting point is the same 
whether it is solid or liquid. The two oxychlorides of antimony at 
their point of transformation are in equilibrium with the same solu- 
tion of hydrochloric acid; in cases of double decomposition when the 
solution becomes saturated with one of the reacting salts, and the 
latter begins to precipitate, the conditions of equilibrium are not 
affected because the precipitated salt is equivalent to its saturated 
solution; the conditions of equilibrium are not altered by “ actions 
of presence,” such as the formation of ethereal salts in presence of 
hydrogen chloride, any apparent modification being due to the fact 
that the presence of the third body makes it possible to reduce the 
temperature of the reaction, and thus obtain the limit of combination 
or decomposition corresponding with the lower temperature. 

This law reduces the number of experimental results actually neces- 
sary, because it allows a given body in a system in equilibrium to be 
replaced by its saturated solution, saturated vapour, the products of 
its dissociation, &c. It also renders it possible to calculate a priori 
all the conditions of equilibrium of the substitution or double decom- 
position of a system of bodies when the law of dissociation of each of 
the bodies separately is known. 


_ 
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The action of water vapour on calcium carbonate is discussed in 
detail as an instance of the application of the law. C. H. B. 


Extension of the Law of Solidification. By F. M. Raottr 
(Compt. rend., 102, 1307—1308).—The experiments which have 
hitherto confirmed the author’s law “that a molecule of any com- 
pound whatever, when dissolved in 100 molecules of any liquid what- 
ever of a different nature, reduces the freezing point of this liquid by 
an almost constant quantity which approximates to 0°62°,” have all 
been made with solutions in liquids which solidify at temperatures not 
far removed from the ordinary temperature. The author has now 
made similar experiments with solutions in thymol, which melts at 
48'55°, and in naphthalene which melts at 80°10°. 

Organic compounds of all types, and metallic chlorides, dissolved 
in thymol, produce a molecular reduction of the freezing point which 
is always practically the same and approximates to 92°. The phe- 
nomena are similar to those observed with acetic and formic acids, but 
the value of the constant is different. 

The solution of metallic chlorides and organic compounds (except 
alcohols and acids) in naphthalene produces a practically constant 
molecular reduction of the freezing point amounting to 82°. Alcohols 
and acids produce a molecular reduction of 41°. Solutions of 
hydroxy-derivatives in benzene, nitrobenzene, and ethylene dibromide, 
present the same anomaly. 

By dividing the molecular reduction by the molecular weight of the 
solvent, the value obtained for thymol is 0°61, and for naphthalene 
064. It follows, therefore, that the author’s law holds good for all 
organic solvents whatever the temperature at which they solidify. 

C. H. B. 


Saturation of Salt Solutions. By W. W. J. Nicot (Phil. Mag. 
[5], 21, 70—76).—This is a continuation of the author’s researches 
(Abstr., 1885, 340), in which he shows that the solubility of a salt 
depends on the relation between the cohesion of the salt and the 
adhesion of water to the salt. 

From his results the author obtains by interpolation the formula— 


Molecular volume = 1800 + na + n?B —n'y, 


the constants n, B, and y depending on the salt in question, whence 
the mean molecular volume or apparent volume of the salt molecule 


(Thomsen’s *) =a + 2B — ay. 


This operation represents a parabola whose apex is = and this 
y 


value is found to reprisent the solubility of the salt as shown in the 
following table :— 
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B 


Salt. B. y. 2y" Solubility. 
) Eee 0771 0°035 11°0 10°99 
AM ceeseve 0-738 0-041 9°0 8°38 
NaNO,.... 0°650 0018 181 18°45 
KNO, .... 1254 0-114 5'5 5°63 


Moreover the apex represents the point at which saturation takes 
place, and is such that a + »B — n’y, or the mean molecular volume, 
remains the same for any two values of » which are close together, 
but since a positive change in is the result of cohesion, and a nega- 
tive change of adhesion, it is evident that at this point these two 
forces are in equilibrium. 

From results obtained by Rudirff (Abstr., 1885, 865), in which the 
addition of one constituent to a saturated solution of the double salt 
causes either complete or partial precipitation of the double salt, the 
author considers that double salts do not exist as such in solution, and 
that therefore a saturated solution of a double salt is not necessarily 
saturated to both its constituents. On continued addition, however, 
of one of the constituents B, a point is reached at which any one 
molecule of A may be supposed to be in contact with B, and separa- 
tion will ensue. If the attraction AB is greater than either AA or 
BB, then complete precipitation of the double salt will take place if 
excess of B be added. If not the precipitation will only be partial. 

H. K. T. 

Relations of Pressure, Temperature, and Volume in 
Saturated Vapours. By W. C. Unwin (Phil. Mag. [5], 21, 299— 
308).—The author, after remarking on the absence of any simple and 
reversible formula connecting pressure, volume, and temperature in a 
saturated vapour, compares the results obtainable from a formula 


: ; ¢ = constant with those obiained by Ramsay and Young from the 
P 
arbitrary relation ée = constant (Phil. Mag. [5], 20, 526). This 


formula ! . “p represents the ratio between the total beat of evapora- 


tion and the heat expended in external work, and the author con- 
siders that this fact is at the basis of the numerous relations 
obtained. 


2 
The author then goes on to show that the formula 7 gives still 


2.25 
more constant results, and finally the empirical relation ti “e where 


t is the absolute temperature, is chosen. This expression is integrable, 
and gives rise to the following equations :— 


log p =a —2 t=( b ); 


a— log p 


n 


en 
(a — log p)s 


i 
( 
( 
' 
| 
{ 
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where » + 1 = the index of ¢, those’ calculated for steam from 
Regnault’s data become— 


log p = 75030 — La 
- 7579 iy 
7°5030 — log p 
i a. 
(a — log p)s 
Equations are also given for alcohol, ether, mercury, and carbonic 
anhydride. H. K. T. 


Determination of Absolute Neutrality. By J. R. Duacan 
(Amer. Chem. J., 8, 211—222).—These experiments were undertaken 
in order to compare the action of organic acids and alcohols on 
soluble ferments with their action on organised ferments, and are a 
continnation of some former studies on the relation between chemical 
constitution and physiological action. One of the principal objects 
was to ascertain whether the action of acids on diastase was propor- 
tional to their affinity. By proper purification of the starch and 
diastase used, the influence of any acid, alkali, &c., added becomes 
much more marked: thus formic acid of 0°001 per cent. entirely 
stops the action. That sodium chloride has an acid reaction has been 
already shown, its effect in accelerating the retarding action of hydro- 
chloric acid on diastatic action cannot however be discerned. Sodium 
acetate is an alkaline salt, and requires the addition of 1 mol. of 
acetic acid to render it neutral to diastase. 

The following list gives the number of milligrams of the several 
acids named that must be added to 20 mgrms. of caustic soda after it 
has been converted into the normal salt, in order to obtain mixtures 
that all retard the action of diastase to the same extent: Formic acid, 
144; acetic, 150; propionic, 246; isobutyric, 273; lactic, 27°0; 
benzoic, 82°4; phenylacetic, 129; oxalic, 6°30; succinic, 109; pyro- 
tartaric, 99°0: malic, 38°5; tartaric, 18°4; fumaric, 18°3; phthalic, 
425; citric, 46°4. In the case of the monobasic acids these 
numbers agree very well with those which, according to Ostwald, 
express the affinities of the acids; the following numbers express the 
number of milligrams of the several acids that invert the same amount 
of cane-sugar as does 150 mgrms. of acetic acid: Formic acid, 13°8 ; 
acetic, 150; propionic, 255; isobutyric, 286; lactic, 26:1; benzoic, 
85; phenylacetic, 125; oxalic, 3°7; succinic, 66°4; pyrotartaric, 57°8 ; 
— 20°8; tartaric, 10°9; fumaric, 10°9; phthalic, 11°6; citric, 

7. 

Hence the conclusion that the amount of a monobasic acid required 
to neutralise an “alkaline salt” (7.e., normal salt) of that acid is 
proportional to its affinity as measured by its action on cane-sugar ; in 
the case of polybasic acids the amount of acid required is larger, and 
this greater alkalinity of the salts of polybasic acids is no doubt to be 
attributed to a mutual reaction between the several carboxyl-groups. 

VOL. L. : 
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7 grams of alcohol to 100 c.c. of solution retards the action of 
diastase, but the effect is neutralised by addition of 3 mgrms. of acetic 
acid ; no ethyl acetate is however formed. Addition of alcohol also 
retards the inversion of sugar. The behaviour of alcohol is difficult 
to explain; alkaline but no basic properties are shown. H. B. 


Absorption of Mercury Vapour by Platinum-black. By T. 
Inmori (Ann. Phys. Chem. [2], 28, 81—86).—In some previous ex- 
periments (Warburg and Ihmori, (Ann. Phys. Chem. [2], 27, 481)) 
on the absorption of aqueous vapours by platinum-black, the author 
observed that the presence of a mercury manometer affected the 
results. In this paper, determinations are made of the amounts of 
mercury vapour absorbed by various forms of platinum and other 
metals. The metals are placed on the pan of a very delicate balance, 
their increase in weight being indicated by the deflections of the 
pointer. 30 divisions of the scale correspond to 0°0001 gram. The 
balance case was connected with a mercury manometer, and was 
exhausted. The following results were obtained :—0°3 gram of plati- 
num-black at an average temperature of 17° increased in weight 
00021 gram in five hours. It did not regain its absorptive power 
after being heated to 340° for a quarter of an hour. 

0°3 gram of spongy platinum from ammonic platinic chloride at 
15—17° increased in two hours by an amount corresponding to 55°5 
divisions of the scale. 

Platinum and gold foil, after an hour’s exposure, showed no increase 
in weight. 

Silver foil of 11:1 sq. cm. area increased in one hour by 2°7 divi- 
sions. Experiments by Hittorf (Ann. Phys. Chem., 136, 3) gave values 
corresponding to 4°3 divisions. 

0°3 gram of finely divided silver, from ammoniacal silver formate, 
increased in one hour at 16°6° by 46 divisions. Experiments were 
then made in order to see if by absorption with platinum-black, the 
spectroscopic lines due to mercury vapour could be made to disappear. 
They were found to be only weakened. 

Finally the author employs the absorptive power of platinum-black 
to obtain the vapour tension of mercury at ordinary temperatures. 
For this purpose a globe of known capacity was furnished with two 
tubes closed by stopcocks, one leading to a small tube containing 
mercury, the other to the balance case. The latter, after the balance 
had been charged with 0°25 gram platinum-black, was exhausted, 
together with the globe, communication with the mercury being cut 
off. Communication was then closed between the balance and the 
globe and the mercury stopcock left open for an hour. Lastly the 
latter was closed, and communication made again with the balance 
case until the platinum-black ceased to gain weight. The results 
obtained so far confirm the figures given by Hertz (Ann. Phys. 
Chem. [2], 17, 193). H. K. T. 
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Inorganic Chemistry. 


Tellurous Anhydride. By D. Kie1n (Bull. Soc. Chim., 45, 714 
—720).—Tellurous anhydride is dimorphous; it crystallises from 
aqueous solutions in regular octahedra; sp. gr. = 5°65 at 15—19° 
(compare Bull. Soc. Chim., 45, 198), and on cooling the fused 
anhydride, it is obtained in long, rhombic prisms of sp. gr. 5°915 at U°. 

Potassium hewatellurite, 6TeO,,K,0 + 2H,O, may be prepared by 
mixing aqueous solutions of potassium tellurite (2 mols.) and oxalic 
acid (1 mol.), filtering, and drying at 100°; it melts at a low red heat. 
When potassium tellurite is treated with an equal weight of oxalic 
acid, tellurous anhydride is precipitated. 

Indefinite compounds of telluric hydroxide with phosphoric and 
tungstic acids were also obtained. 

Barium telluryl tartrate, (CsH,Os).Ba(TeO), is obtained by adding a 
solution of barium nitrate to a solution of potassium telluryl tartrate 
(compare this vol., p. 336). A. P. 


Phosphorus Oxyfluoride. By H. Moissan (Compt. rend., 102, 
1245—1248).—When a powerful induction spark is passed through a 
mixture of 2 vols. of phosphorus trifluoride and 1 vol. of oxygen, com- 
bination takes place with detonation, and the product occupies 2 vols. 
The mixture, however, does not explode with a feeble spark, and is 
not ignited by an ordinary gas flame. In contact with an oxyhydrogen 
flame it takes fire and burns comparatively slowly. The product, 
phosphorus oxyfluoride, POF;, is a colourless gas which fumes in the 
air, and is rapidly absorbed by water, yielding a solution which con- 
tains no phosphorous acid. It is also absorbed immediately by alcohol 
and by solutions of alkalis or of chromic acid. When perfectly dry it 
has no action on mercury or glass. If heated in a glass tube it 
decomposes less rapidly than the trifluoride, and there is no deposit of 
phosphorus, the products being silicon fluoride and an alkaline phos- 
phate. Phosphorus oxyfluoride liquefies under a pressure of 15 
atmospheres at 16°, or at —50° under ordinary pressure. If it is 
compressed under 50 atmospheres and the pressure is suddenly 
released, it solidifies to a snow-like mass. The density of the gas 
was found to be 3°68 to 3°75; calculated 3°63. 

The existence and mode of formation of phosphorus oxyfluoride is 
another instance of the tendency of fluorine to form ternary and even 
quarternary compounds—a property which increases the difficulty of 
isolating this element. C. H. B. 


Phosphorus Pentasulphide. By F. Isampert (Compt. rend., 
102, 1386—1388).—When a solution of phosphorus and sulphur in 
carbon bisulphide is exposed to sunlight, it deposits a yellowish powder, 
which, after about a year, crystallises in a confused mass. After the 
crystals have been washed with carbon bisulphide, in which they are 
only slightly soluble, they alter and are partially oxidised when 
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exposed to moist air, and if heated they burn with formation of sul- 
phurous and phosphoric anhydrides. When heated in an inert 
atmosphere, the crystals melt to an almost colourless liquid, which 
darkens rapidly as the temperature rises, and distils very slowly at a 
high temperature. The crystals and the distillate have the composi- 
tion P,S;, and this sulphide is formed under the given conditions 
even in presence of an excess of phosphorus. The pentasulphide 
obtained in this way boils at 520°, whilst that prepared by Kekulé’s 
method boils at 518° (Goldschmidt) ; vapour-density at the softening 
point of glass 8-0. 

Phosphorus trisulphide is obtained readily and without explosion 
by heating sulphur in a current of carbonic anhydride with the neces- 
sary quantity of compact, amorphous phosphorus prepared at a high 
temperature. It boils at about 490°, and the distillate crystallises in 
needles resembling those of prismatic sulphur; its vapour-density at 
a high temperature is 10°2, but at a lower temperature it is greater 
than 12 (calculated 10°9). C. H. B. 


Spectrum and Atomic Weight of Germanium. By L. pe 
BoispaupRan (Compt. rend., 102, 1291—1295).—The spark spectrum 
of germanium contains several lines, but two, of wave-length 4680 
and 4226 respectively, are especially remarkable. Assuming that 
germanium is intermediate between silicon and tin, and applying to 
these lines the author’s formula for the relation between atomic 
weights and homologous lines in spectra, the atomic weight of 


germanium is calculated'to be 72°3. Winkler gives 72°75 as the pro- 


visional value. C. H. B. 
Potassium and Sodium Peroxides. By H. C. Botton (Chem. 
News, 53, 289—290).—When potassium is dropped into molten 
potassium nitrate the metal burns with a bright light, with the forma- 
tion of yellowish potassium peroxide which dissolves in the fused 
mass, imparting to it a deep, rich red colour. In a similar manner 
sodium and sodium nitrate give rise to a yellowish-red solution, 
whilst sodium and potassium nitrate give a brown-red solution. In 
all cases the colour disappears on cooling, but on heating again reap- 
pears. The aqueous solutions from the colourless masses give a 
greenish precipitate with copper sulphate. The action of sodium on 
fused potassium chlorate is attended with dangerously explosive 
Dz. 


violence. A. L. 


Crystalline Form of Sodium Pyrophosphates and Hypophos- 
phates. By H. Durer (Compt. rend., 102, 1327—1329).—The 
sodium salts of pyrophosphoric acid contain the same amount of water 
of crystallisation as the corresponding salts of hypophosphoric acid. 


Na,P,0, + 10H,O Na.H,P.O, + 6H,O 
Na,P,0, + 10H,O Na,H,P.0, + 6H,O 


The author has measured crystuls of these compounds, obtained 


from Joly, with the following results. 
Normal Sodiwm Pyrophosphate——Monoclinic prism of 76° 16’; 
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b:h:: 1000: 1162°606; D = 789°723; d = 613°464; inclination of 
the principal axis to the base, 81° 44’. 

Normal Sodium Hypophosphate-——Monoclinic prism of 79° 24; 
b:h:: 1000: 1206°980; D = 774396; d = 632°700; inclination of 
the principal axis to the base, 79° 44’. 

Disodium Dihydrogen Pyrophosphate-—Monoclinic prism of 61° 8’; 
b:h:: 1000 : 906-993; D = 896°717; d = 442°608; inclination of 
the principal axis to the base, 56° 41’. 

Disodium Dihydrogen Hypophosphate——Monoclinic prism of 63° 38’ ; 
b:h:: 1000: 906698; D = 895°551; d = 444966; inclination of 
the principal axis to the base, 53° 13’. 

The measurements of the normal pyrophosphate agree well with 
those made by Handl, and those of the normal hypophosphate with 
measurements by Fresenius. : 

The author has also determined the sp. gr. of the salts in petro- 


leum. 
Mol. wt. Sp. gr. Mol. vol. Diff. 


Na,P,O; + 10H,0.... 446 1°824 2446 
NaP.O, + 10H.O.... 4380 1:832 234'8 
Na,H.P,0; + 6H,0 .. 330 1°848 i708 f 8-0 
Na,H,P,0, + 6H,0 .. 314 1°840, 170°6 
This may not be a true case of isomorphism. in the sense in which 
the word was used by Mitscherlich, but it is a further illustration of 
the fact that the crystalline form differs. but slightly when the per- 


centage composition is practically the same. C. H. B. 


Monosodium Arsenate and Monosodium Phosphate. By A. 
Jory and H. Durer (Compt. rend., 102, 1391—1394).—A solution of 
monosodium phosphate of sp. gr. somewhat higher than 1°5 deposits 
octahedral crystals of the composition NaH,POQ,, + 2H,0. The 
crystals separate spontaneously at +10°, but at +20° they readily 
form supersaturated solutions.. They do not alter when exposed to 
air, are very soluble in water, melt at 60°, and, if heated in a closed 
vessel, decompose into water and the hydrate NaH.PO, + H,0, which 
gradually crystallises in the-liquid. 

Crystals of the corresponding arsenate, NaH,AsO, + 2H,0, are 
obtained from a solution of sp. gr. somewhat higher than 17. They 
efloresce when exposed to, the air, and form supersaturated solutions 
more readily than the phosphate. 

_ These two salts are isomorphous, and their crystals have the follow- 
ing properties :— 

Monosodium Phosphate-—Rhombic prism. of 95° 6’; 6: h:: 1000 
: 1157874; D = 738121; d = 675°252; plane of the optical axes 
perpendicular to a’; bisectrix acute, parallel with p; optical sign 
negative; practically no dispersion: mean index for D 1°46290; 
observed interior angle of the optical axes 82° 35’, calculated 82° 50’; 
sp. gr. = 1915; molecular volume = 81°5. 

Monosodium Arsenate——Rhombic prism of 94° 55'; b:h:: 1000 
: 1181-778; D = 736:786; d = 6767126; plane of the optical axes 
perpendicular to a’; bisectrix acute, normal to p; optical sign posi- 
tive; practically no dispersion; mean index for D = 1°50286; 


770 ABSTRACTS OF CHEMICAL PAPERS. 


observed interior angle of the optical axes 88° 57’, calculated 89°11’; 
sp. gr. = 2°320; molecular volume = 86°2. C. H. B. 


Action of Lead Oxide on Ammonium Chloride. By F. 
IsamBERT (Compt. rend., 102, 1313—1315).—When lead oxide acts on 
ammonium chloride in a vacuum, the liberated gas acquires, after some 
hours, ®@ maximum tension which remains constant at a given tempe- 
rature but increases rapidly with an increase of temperature and 
becomes equal to the atmospheric pressure at 42—46°. On the other 
hand, if the temperature is reduced from T to ¢ the tension of the gas 
also diminishes until it reaches the value corresponding with ¢. If 
the gas is removed during the course of the experiment, or if a fresh 
quantity of lead oxide and ammonium chloride is introduced into the 
apparatus, no-difference in the tension of the gas at a given tempera- 
ture is observed after equilibrium has been re-attained. These facts 
show that the reaction between ammonium chloride and lead oxide— 
a reaction which is accompanied by an absorption of heat—is strictly 
comparable with a phenomenon of dissociation, and is governed hy the 
ordinary laws of dissociation. C. H. B. 


Decomposition of Ammonium Salts ad Metallic Oxides - 
Hydroxides. By Bertuetor (Compt. rend., 102, 1354—1357).—A 
discussion of results previously published by the author and others. 


So-called Silver Subchloride. By S. B. Newsury (Amer. 
Chem. J., 8, 196—200; compare Abstr., 1885, 956).—Cavillier’s 
method, treatment of silver chloride in ammoniacal solution with 
chlorine, yields metallic silver, or a mixture of metallic silver and 
silver chloride; further the formation of silver subchloride is here 
impossible, since all authorities agree that silver subchloride is decom- 
posed by ammonia. 

Finely divided silver is completely converted into the ordinary 
silver chloride by treatment with cupric chloride. Silver nitrate 
treated with stannous chloride gives first a precipitate of silver 
chloride, then one of metallic silver. Silver citrate heated at 100° in 
hy drogen constantly loses weight, waterand carbonic acid being given 
off; the red solution of the product is always turbid and grey by 
reflected light; the coloration is evidently due to finely divided 
metallic silver. The silver subcitrate when extracted with ether gives 
a tar-like mas3 containing much free citric acid. 

The author concludes that there is no evidence whatever of the 
existence of such a compound as silver subchloride. H. B. 


Effect of the Presence of Magnesia in Portland Cement. 
By G. Lecuartier (C ompt. rend., 102, 1223—1226).—Portland cement 
containing 20 to 35 per cent. of magnesia sets well and hardens with 
lapse of time, but after some time ‘it undergoes considerable expan- 
sion, and this expansion takes place with almost irresistible force, 
shifting foundations, displacing columns, and producing other effects 
of a similarly destructive character. This result is due to the presence 
of magnesia, which at first undergoes very little change, but after- 
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wards absorbs water and becomes hydrated in the manner described 
hy Deville. These conclusions are based on the examination of a large 
number of cements prepared by different makers and used by dif- 
ferent architects and builders for a variety of purposes. The results 
were the same in all cases. C. H. B. 


Some Crystallised Arsenates. By Coxortano (Bull. Soc. Chim., 
45, 709—714).—By treating zinc with excess of arsenic acid and 
heating the filtered solution at 100°, a white jelly is precipitated 
which by farther heating with water, is transformed into the com- 
pound ZnHAsO, + H,0. This crystallises in the rhombic or in the 
monoclinic system, and has already been obtained by different methods 
by Debray and by Demel. When heated with water, adamite is formed, 
and not the compound described by Demel. 

When the liquid obtained by heating manganese carbonate with 
an aqueous solution of arsenic anhydride is boiled, a rose-coloured 
jelly is deposited which is rapidly converted into a crystalline mass 
having the composition MnHAsQ, + H,0; this has already been 
obtained by Debray. When boiled with a further quantity of water 
for 20 hours it is converted into the compound (As,0;)2,5Mn0,5H,0, 
which forms prismatic crystals; if, however, the digestion be con- 
ducted in sealed tubes at 150° for six hours, the compound, 
(As,05)2,5Mn0O,2H,0, is formed; this crystallises in small mono- or 
tri-clinic prisms. 

The compound CuHAsOQ, + H.0, prepared by Debray by digesting 
with a further quantity of water the liquid obtained by treating 
cupric carbonate with arsenic acid at 70°, may also be obtained in the 
cold: by further digesting it with water at 100°, olivenite is formed. 

A. F. 


Preparation of Cuprous Chloride. By A. Cavazzi (Gazzetta, 
16, 167—168).—Cuprous chloride can be conveniently prepared by 
heating a mixture of copper sulphate (4 grams) and sodium hypo- 
phosphite (2 grams) in about 50 c.c. of water to which 30 drops of 
fuming hydrochloric acid are added. 

The cuprous chloride is deposited, and can be purified in the 
ordinary way. The change can be explained thus :—Copper hypo- 
phosphite is at first formed, and this is converted by the hydrochloric 
acid into cuprous chloride and phosphoric acid. The equation is as 
follows :—2CuCl, + H;PO, + H,0 = H;P0O, + 2HCl + = 

V. & Y. 


Basic Cupric Arsenate. By Cotortano (Bull. Soc. Chim., 45, 
707—709).—A basic cupric arsenate, As,O;,3Cu0O, may be obtained 
by heating 2 grams of metallic copper with 4°5 grams of arsenic 
anhydride dissolved in 32 c.c. of water at 180—200° in a sealed tube 
for 18 hours. 

Aphanesite commences to lose water at 290°, but this is not com- 
pletely removed even at the temperature of boiling sulphur. From his 
analyses of this mineral the author adopts the formula 


As,0;,6Cu0,3H,0 or AsO,(Cu’OH);. A. P. 
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Cerium Molybdate. By A. Cossa (Compt. rend., 102, 1315— 
1316; compare this vol., p. 595)—When solutions of equivalent 
quantities of cerous sulphate and sodium molybdate are mixed at the 
ordinary temperature, a white, gelatinous precipitate is formed, which 
soon becomes yellow and crystalline. This precipitate is normal 
cerous molybdate, CeMoQ,, and if fused in an inert atmosphere it 
forms octahedral crystals of sp. gr. 4°56, isomorphous with wulfenite. 
This method of preparation is similar to that by which the author 
previously obtained crystallised didymium molybdate; it is quite 
distinct from Didier’s method (loc. cit.). C. H. B. 


An Aluminium Alloy. By Boursouze (Compt. rend., 102, 1317). 
—An alloy obtained by melting 10 parts of tin with 100 parts of 
aluminiam is more easily worked and is less affected by reagents, &c., 
than pure aluminium, Moreover it can be soldered as easily as brass 
without any special preparation. Its sp. gr. is 2°85. C. H. B. 


Action of Hydracids on Vanadic Acid. By A. Dirre (Compt. 
rend., 102, 1310—1312).—When hydriodic acid is added to a warm 
solution of red vanadic acid, a deep green precipitate of a less soluble 
variety is produced, and iodine is liberated. The precipitate dissolves 
on boiling with excess of hydriodic acid, and iodine vapour is given 
off, but the liquid still contains free iodine, which can be removed by 
agitating with finely divided silver. The clear liquid then has a 
greenish-blue colour which becomes deeper on evaporation, and 
eventually changes to dark brown, the liquid depositing almost black, 
deliquescent needles of the composition V,O,I.,3HI + 10H,0. If 
these crystals are left for several days in a dry vacuum, they lose 
hydrogen iodide, cease to fume in the air, and are converted into the 
compound V.0;1,,2HI + 8H,O. These compounds are derivatives 
of hypovanadic oxide, formed as a result of the reactions V,0; + 
2HI = V,0O, + 2H,0 + I, and V,0O, + 2HI = V,0,1, + H,O. They 
are very soluble in water, and the solutions give with excess of 
ammonia, a dark-green precipitate, which dissolves in pure water but 
is insoluble in presence of ammonium salts. When dissolved in 
boiling water this precipitate yields a dark-green solution, which 
deposits small, green crystals of the composition V,0,,2(NH,).0. The 
solution oxidises when exposed to the air and becomes colourless, 
normal ammonium vanadate being formed. 

Hydrobromic acid when added to a concentrated solution of red 
vanadic acid produces a yellow, flocculent precipitate of a less soluble 
variety, but this dissolves when gently heated with excess of hydro- 
bromic acid, forming a deep greenish-brown solution containing free 
bromine, which is expelled by boiling. If the greenish-blue liquid is 
concentrated by evaporation in a vacuum over potash, it deposits dark 
green, highly deliquescent crystals of the composition V,O;Br,,2HBr 
+ 7H,O. They dissolve in water, yielding a solution which is 
greenish-blue when dilute, and dark green when concentrated; with 
ammonia it behaves like the iodine compound. 

Hydrochloric acid produces a yellow precipitate of less soluble 
vanadic acid, but this dissolves when heated with excess of hydro- 
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chloric acid, chlorine being liberated, and a pale yellow solution 
formed. When concentrated by evaporation, the solution becomes 
deep brown, and deposits small dark-green crystals which, when dried 
over potash in a vacuum, have the composition V,0;Cl, + 4H,O. They 
form a green solution with water. C. H. B. 


Austrium, a New Metallic Element. By E. Linnemann 
(Monatsh., '7, 121—123).—This substance was isolated as follows 
from the Arendal orthite. The mineral was extracted with hydro- 
chloric acid, and after removal of lead, copper, tin, and arsenic by 
treatment with hydrogen sulphide, was neutralised as nearly as 
possible or mixed with sodium acetate and then again treated with 
hydrogen sulphide, when it yielded a precipitate containing copper, 
lead, zinc, cadmium, thallium, iron, calcium, magnesium, and austrium. 
This precipitate was dissolved in hot hydrochloric acid, treated with 
excess of soda, filtered, the filtrate gently heated and precipitated; with 
sodium sulphide, and the precipitated sulphides filtered off. The 
austrium remains in solution, and on exposure to air is partly pre- 
cipitated as carbonate (mixed with sulphur), partly remains in 
solution; from this it is obtained by acidifying with acetic acid, 
evaporation to dryness, solution in water and treatment with hydrogen 
sulphide, by which it is partially precipitated; the filtrate is again 
treated in like manner. The precipitates so obtained are still con- 
taminated with copper, lead, and zinc; the separation of the last 
being especially difficult. The spectrum of the metal is characterised 
by two lines in the violet # of ’ = 4165, 6B of \ = 4030. No 
description of the metal or of its reactions is given. A. J. G. 


Mineralogical Chemistry. 


Arsenolamprite. By ©. Hivrze (Zeit. Kryst. Min., 11, 606—608). 
—Analyses of two specimens of a mineral with metallic lustre, from 
Copiapo in Chili, gave the following results :— 


As. Fe. SiO). Total. Sp. gr. 
ceoe 98°14 0°92 0°55 99°61 5°22 
roe. 98°43 1:00 0°05 99°48 5°42 


The mineral is evidently native arsenic. The sp. gr. shows that it 
is the modification to which the unsuitable name of arsenic glance 
was formerly assigned. The ordinary rhombohedric arsenic has a 
sp. gr. of 5°7 to 5°8. The other physical properties also induce the 
author to regard arsenic glance as an independent mineral; and on 
account of the characteristic metallic lustre of this lighter and softer 
modification of arsenic, he suggests for it the name of arsenolamprite. 


B. H. B 
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Physical Properties of Graphite. By H. SJécren (Jahrb. f. 
Min., 1886, ii, Ref., 23—24).—The author has examined crystals 
from the limestone of Ceylon and from Pargas in Finland, and 
artificial graphite from Swedish ironworks. The nature of the 
t vinning, together with the etching figures, and the melting curve, 
make it probable that graphite crystallises in the hexagonal system. 

B. H. B. 

Notes on Gold. By A. Leistus (Jahrb. f. Min., 1886, ii, Ref., 28 ; 
J. Royal Soc. New South Wales, 18, 37—41). —Towards the end of 
1882, rich auriferous deposits were discovered in Queensland, 
25 miles from Rockhampton, near the Dee River. The matrix isa 
ferruginous quartz, in which the gold is disseminated in a very finely 
divided state. The rock appears to have been deposited from a hot 
spring, which held the quartz, iron, and gold in solution, and from 
which the gold has been precipitated. In the cavities opened out in 
the mine, there hang stalactites of oxide of iron and quartz, con- 
tuining finely disseminated gold. The gold is remarkable for its 
purity. It assays 99°7 per cent. of gold; the rest is copper witha 
trace of iron (compare this vol., p. 21). B. H. B. 


Some New South Wales Minerals. By A. Liversipce (Jahrb. 
f. Min., 1886, ii, Ref., 28—29; J. Royal Soc. New South Wales, 18, 
43— 48). — Native gold is found in association with antimonite at 
Sandgate, Sandon Co., New England. At the Reform Gold Mining 
Company, Lucknow, native gold occurs with native arsenic in 
calcite. 

Tourmaline in very fine crystals, resembling those of Bovey Tracy, 
is found at Uralla. 

Scheelite occurs in massive lumps in association with molybdenite 
and molybdenum ochre at Hillgrove, Sandon Co. 

Avinite has been found near Nundle in large, well-formed, brown 
crystals. 

‘Idocrase has been found in the same district, of a green colour, 
associated with lime-alumina garnets. 

Tronstone concretions are found in the bed of the Macquarie River, 
at Dubbo. The outer shell consists of soft, brown, hydrated ferric 
oxide ; the interior being filled with sand. The nodules are evidently 
of quite recent origin. 

Lithomarge, of a pale blue colour, occurs as the matrix of the native 
copper at the Great Blayney Mine, near Blayney. 

Chrome iron ore occurs at Nundle as a vein 40 feet thick, in 
serpentine, diallage rock, and black shales. 

Tron pyrites concretions occur at the Sunny Corner Silver and Gold 
Mine, near Rydal. They resemble septaria, the fissures being filled 
with marcasite or quartz. B. H. B. 


Argyrodite, a New Silver Ore. By A. Warspacn (Jahrb. f. 
Min., 1886, ii, Mem., 67—71).—This ore was found in September, 
1835, in the Himmelsfiirst Mine, near Freiberg. It has a metallic 
lustre, and steel-grey colour. H. = 2°5; sp. gr. 6°085. It is opaque 
and brittle. It occurs in crystals and in compact masses. The 
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crystals are monoclinic, a:b: ¢ = 1: 1°67: 0°92; the usual form 
exhibiting the planes coP, Roo, — P%, 6Rco, $Pcoo. The minerals 
associated with argyrodite are: spathic iron ore, zinc-blende, galena, 
copper pyrites, iron pyrites, marcasite, argentite, pyrargyrite, poly- 
basite and stephanite. 

A number of analyses gave 75 per cent. of silver and 18 per cent. 
of sulphur, and a loss of 7 per cent. This loss was found by C. 
Winkler, on February Ist, 1886, to be due to the presence of a new 
element, which he called germanium (compare this vol., p. 421, and 
Proc., 1886, 197). B. H. B. 


Carbonates from the Coal-measures. By E. Weiss (Jahrb. f. 
Min., 1886, ii, Ref., 26).—1. Ankerite from the Camphausen Colliery, 
Saarbriicken. White, lustrous crystals; H. 4; sp. gr. 2°9404. Analysis 
gave— 

FeO. MnO. CaO. MgO. CO. 
9°47 1°63 29°77 14°21 45°28 


Formula: 10MgCO,; + 15CaCO, + 4(Fe,Mn)CO. 
2. Pistomesite from the same colliery. Brownish crystals; H. less 
than 4; sp. gr. 3'442. Analysis gave— 


FeO. MnO. CaO. MgO. CO.. 
36°38 2°03 1°85 17°39 42°56 


Formula: MgCO; + FeCOs. 

3. Dolomite from the Vollmond Colliery in Westphalia. Concretions, 
resembling carbonaceous spherosiderite, and containing well-preserved 
plant remains. Analysis gave— 


CaO. MgO. CO;. FeO. Fe;03. Tron pyrites. 
28°4 188 42°7 01 O'1 2°6 
B. H. B. 
Olivine from the Isle of Bourbon. By A. Lacrorx (Zeit. Kryst. 
Min., 11, 637).—The volcanic sand of this island consists for the 
most part of olivine crystals, 2 to 4 mm. long, with the planes oo Po, 
Po, 2P co, coP 2 predominating. The crystals are of a yellow colour. 
Sp. gr. 3°364. Analysis gave— 
SiO . Al,O3. FeO. CaO. MgO. Total. 
39°96 2°33 6°28 2°05 49°18 99°80 


The crystals, which frequently contain inclusions of magnetite, are 
associated with greenish-black crystals of augite, 1 to 5 mm. long. 


B. H. B. 


Chemical Composition of Menilite. By A. Damour (Zeit. 
Kryst. Min., 11, 640—641).—The results of the analyses of the 
mineral resembling menilite from Ablon (this vol., p. 316) induced 
the author to analyse the menilites from the gypsum in the vicinity 
of Paris. The analyses gave— 
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Ménil- Chau- 
montant. Villejuif. Argenteuil. St. Quen. Montceau. mont. 
SiO, .. 76°00 78°25 74°50 75°47 67°09 59°10 
Al,O;.. 1:10 0°60 1°55 0°15 — 1:40 
Fe,0;.. 2°50 0-90 0°45 0°70 0°80 6°60 
MgO.. 6°79 8:28 10°30 8°83 9°00 8°71 
CaO .. 1°40 0°76 1°22 2°89 8°20 4°10 
CO, ... — 0°59 0°94 2°30 — 3°22 
H,O .. 11°70 10°44 9°60 9°50 14°50 16°40 
Totals. 99°49 99°82 98°56 99°84 99°59 99°53 
Sp.gr.. 217 2°18 2°16 2°16 2°22 2°25 
The author is of opinion that the magnesia, like the calcium 
carbonate, does not belong to the composition of the mineral, but to 


mechanical inclusions; the marl in which the menilite nodules occur 
containing a considerable amount of magnesia.. B. H. B. 


Oligoclase and Andesine. By A. Des Cuoizeaux (Zeit. Kryst. 
Min., 11, 641—654).—In the same way as in his monograph on albite 
(this vol., p. 210), the author communicates at great length the 
results of his investigations on oligoclase and andesine. He shows 
that the green oligoclases of Bodenmais, Orijirfvi, and Tilasinwuori, 
are to be regarded as andesine, #.e.,as Ab,An, (oxygen ratio 1 : 3: 8), 
a compound regarded also by Wiik as a distinct member of the felspar 
group. As normal oligoclase, the author regards those plagioclases, 
with an oxygen-ratio of 1:3:9 and an extinction of 1° to 6°, 
generally 2° to 4°, positive. In these plagioclases a plane perpen- 
dicular to the axial plane bevels the obtuse edge, and forms with the 
basal plane an angle of 98° to 104°. Anomalous oligoclases are 
OP : coPco felspars approaching albite (“oligoclase-albites” = 
Ab;An, to Ab;An,), in which the plane perpendicular to the axial 
plane cuts the acute edge 0P: coPco, and forms an angle of 93° 
with the basal plane. The axial plane consequently is inclined 83° 
towards coPco; extinction angle + 6° to + 12°. A second class 
of anomalous oligoclases are those in which the axial plane is parallel 
to OP or perpendicular to co Pco, with an extinction angle of + 6° 
to + 9°. With reference to the position of the plane of the optic 
axes, the normal oligoclases follow as the third class; and as the 
fourth class, the andesines. In these, the plane perpendicular to the 
axial plane forms an angle of 110° to 120° with the basal plane, so 
that the axial plane is inclined 74° to 64° towards coPco. The 
extinction angle varies from 1° to 10°. In the same plate, however, 
the extinction is sometimes positive, and sometimes negative. 

B. H. B. 

New Type of Pyroxene. By K. pe Curovustcnorr (Jahrb. f. 
Min., 188, ii, Ref., 43—45).—The author describes several varieties 
of tachylite from the Rossberg, near Rossdorf. The augite from one 
of these glasses is well crystallised; the usual forms being ooP, 
coP&, Pe. The index of refraction was found to be 1°599, and 
the extinction angle 39°. The composition of this augite (dried at 
200°) is as follows :— 
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Si0,. Al,O;. Fe,0;. FeO. CaO. MgO. Na,O. K,0. Total. Sp. gr. 
4918 215 496 904 2030 13°07 1:89 030 10089 3:434 
B. H. B. 

A Series of Diopside Varieties from Nordmarken. By G. 
Fux (Zeit. Kryst. Min., 11, 449—487).—The material for this in- 
vestigation consisted of two varieties of diopside from Nordmarken, 
the black variety described by H. .Sjégren (Abstr., 1881, 380), and 
the yellow variety described by J. ‘Lehmann (Zeit. Kryst. Min., 5, 
532). These are named by the author, ‘type I and IV respectively. 
There were also two intermediate varieties, type II and III, and, lastly, 
a peculiar variety, type V, not included in the known series. With 
the exceptions of the so-called hedenbergite an a black diopside from 
Arendal, type I is, of all the diopsides known, the richest in iron. 
The diopsides from Nordmarken form an uninterrupted series 
according to their percentage of iron, gradually decreasing from 
type I to type V, which is one of the diopsides poorest in iron. 
There are, it is true, older analyses of varieties which are almost 
entirely free from iron (e.g., salite, white malacolite from Malsijé6), 
and of whose crystalline form nothing is known. But typical 
diopsides, with the lowest percentage of iron, which occur in good 
crystals, resemble type V. Of the 22 forms observed, only seven are 
common to all the varieties. The following six forms are new for 
diopside : ooR5, coP7, }Pco, — 2Poo, — jP, and {Rco. The form of 
the crystals appears to change with the change in the percentage of 
iron. The other characters which vary with the chemical composition 
are shown in the following table :-— 


™ Type | Type Type 
Type Il.) qf | fv. v 


CaMgSi,O, ..... 
Composition . | CaFeSi,O, . . 
MgAlSi,O “s 
Axial ratio, a-axis..........++..| Ll’ 1 09220 | 1°09197 
0°58428 0°58688 | 0°58693 
74 34 74” 138’ | 74° 12’ 
ortho-axis ....00..-+ [M eoee| 74 22 74 385 | 74 34 
Prism angle .......+eseeeceeeee 46 27 46 254] 46 254 
Colour ..... black yellowish-| white 
g green 
Extinction angle ..........++++.| 44° 38’ 38° 45’ | 38° 3’ 
Angle of the optical axes for green| 60 29 | 59 6 58 46 | 58 40 
yellow} 60 36 | 59 LI > | 58 57 | 58 52 
” ” ” red| 60 44 39 59 9 59 9 
Angle between the c-axis and bi- 
sectrix for green .......eeesee 
Angle between the c-axis and bi- 
sectrix for yellow ............| 44° 38’ | 41 41 38 45 | 38 3 
Angle between the c-axis and bi- 
sectrix for red ......0.eeeee0.| 2% + 74 | 41 47 | 39 88 54 | 38 11 
Refraction index 8 for green ....| 1°72983) 1°71062| 1-70029| 1-69781 | 1-69869 
yellow....| 1°72428) 1°70467| 1°69588| 1°69593 | 1 -69359 
red ......| 1°71659) 1°70055) 1 68889) 1 °69133 | 1-68978 


” ” ” 


2 41 37 38 38 | 37 54 


” ” 


” ” 


Bb. H. B. 
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Schefferite from Langban and Pajsberg. By G. Furyk (Zeit, 
Kryst. Min., 11, 487—506).—The name schefferite was applied by 
Mikaelson to a new augite variety from Langbanshyttan. The 
author is of opinion that the old crystallographical data regarding 
this mineral are not trustworthy. His analysis gave the fullowing 
results :— 


Si0,. CaO. MgO. MnO. FeO. Total. 
52°28 19°62 15°17 8°32 3°83 99-22* 


These results differ considerably from the results of the old analyses 
of Mikaelson and Winkler. The author has also analysed the variety 
of schefferite from Pajsberg, described as black iron-schefferite (1), 
and the brown iron-schefferite (II) from Langban, with the following 


results :— 


Si0,. CaO. MgO. FeO. MnO. Al,0;. Total. 
I.... 5088 12°72 908 1748 667 %$%&1:97 98:80 
II.... 52°19 1457 1093 1498 620 088 99°75 


The results of the author’s investigation are briefly as follows :— 
The term “schefferite” should be applied to the monosymmetric 
varieties of pyroxene, the composition of which is characterised by a 
relatively high percentage of manganese. The crystals of schefferite 
proper are usually twinned along coPco, and extended in the direc- 
tion of the zone Roo: P: coPco, or flattened in the direction of the 
orthodoma Poo, but extremely rarely with a columnar development 
in the direction of the vertical zone, like ordinary pyroxene. Ac- 
cording to its angular dimensions, schefferite resembles the diopside 
varieties poor in iron. The angles of the optic axes are much greater 
with schefferite than with ordinary pyroxene. The extinction angle 
in the plane of symmetry is about the same as that of a diopside rich 
in iron. The iron schefferites are characterised not only by their com- 
position but also by the general occurrence of the extremely rare 
pyramid $P, and by a very large extinction-angle (69°). — 
. H. B. 


Rhodonite from Pajsberg and Langban. By G. Funk (Zeit. 
Kryst. Min., 11, 506—530).— The author has made a careful investiga- 
tion of the geometrical and optical properties of Swedish rhodonite 
crystals. He has observed 29 forms, of which number 19 are new. 

Discussing the relations between the chemical composition and the 
optical properties of the pyroxenes described (see the two preceding 
Abstracts), the author shows that the percentage of iron in diopside 
effects a morphotropic action in such a way that the angle 8 becomes 
greater. The increase in this angle, it is true, is only 0° 22’. It is, 
however, so regular, that it cannot be accidental. The investigation 
of schefferite and of rhodonite shows that the percentage of 
manganese in the diopside formula effects an action exactly opposite. 
The decrease in the angle 8 with an increase in the percentage of 
manganese is considerable. The angle in question is 74° 11’ with 


* 99°29 in original, 
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diopside (free from manganese), 73° 53’ with schefferite (8°32 per 
cent. of MnO), and 71° 152’ with rhodonite (41°88 per cent. of MnQ). 
A relatively low percentage of manganese only lessens the angle £, 
whilst when the percentage reaches a certain amount, the substance 
becomes asymmetric. It is not yet known at what percentage of 
manganese this change in the crystalline system takes place. It is, 
however, probable that in nature several intermediate members exist 
between schefferite and rhodonite. 

The angle of the optic axes is increased by the percentage of iron. 
The percentage has the same action. The following are the angles 
of the optic axes of diopside, schefferite, and rhodonite :— 


Type V. Type I. Schefferite. Rhodonite. 
58° 52’ 60° 36’ 65° 3’ 76° 12’ 


The bisectrix of the rhodonite angle is negative, whilst the bi- 
sectrices of the other members are positive. B. H. B. 


Allanite and Gadolinite. By L. G. Eakins (Chem. News., 53, 
282).—The minerals described are from “ Devil’s Head” Mountain, 
Douglas Co., Col., U.S. 

Allanite (I) occurs in a round mass of more or less decomposed 
granite. It is of a pitch-black colour, with a brilliant glossy lustre, 
and a subconchoidal fracture. Under the microscope the interior 
appears pale greenish-yellow with irregular fissures. It is isotropic, 
frequently with a chestnut to strong yellowish-brown, pleochroic, 
strongly double refractive zone about the kernel. This outer zone is 
identical in behaviour with the allanite of eruptive rocks. There is 
evidence of prismatic forms which indicate that the amorphous state 
is in this case probably a secondary one. Sp. gr. = 3°52 at 29°; 
H. about 6. Heated before the blowpipe it swells up considerably. 
It is readily decomposed by acids. 

Of gadolinite two specimens were examined. II. Water-worn 
with smooth fracture exposing a black, slightly lustrous surface, but 
apparently without cleavage. Under the microscope dark-green and 
isotropic ; whilst the section was fissured and contained films and 


SiO,  Al,0; FeO; CeO; (LaDi),0;. ThO. Er:03. 
81:13 11°44 624 12°50 10°98 = -- 
22°13 2°34 113 11:10 21°23 O89 12°74 
21°86 0°54 3°59 6°87 19:10 081 15:18 


Y,03. FeO. BeOQ. MnO. CaO. MgO. K,0. 
13°59 0°27 0°61 9°44 0°16 ~—itrace 
10°43 7°19 — 0°34 0°14 0°18 
11°36 5°46 0°11 0°47 0°16 0°20 


H,0. CO», P05. 
2°78 0°21 trace 
086 a — 
0°74 — _ 
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flakes of dark reddish-brown oxides. It glows brilliantly before the 
blowpipe. Sp. gr. 4°56 at 17°; H. 6—6°5. 

Ill. Was not water-worn nor was it as dark in colour as speci- 
men (II), even approaching dull-green in places. Sp. gr. 459 at 
25°5°; H. about 6. 

Didymium absorption-line very strong in specimen II, gadolinite. 
In analyses II and III, Er,O,; and Y,O; were calculated by Bahr and 
Bunsen’s formule. The absorption-spectrum of erbium from 1 gram of 
the gadolinite in a solution 2 cm. thick and 1 cm. deep was so weak that 
the band in the green only was visible. Compared with European 
specimens from Ytterby and Hitteroe, these specimens of gadolinite 
contain less Y,0; but more (Ce,La,Di).O;, and in addition contain 
Al,Os, ThO,, Na,O, and K,0, which do not occur in the European 
specimens. D. A. L. 


Minerals of the Oolitic Iron Ore of the Windgallen. By C. 
Scumipt (Zeit. Kryst. Min., 11, 597—604).—The upper jurassic 
oolitic iron ore, occurring between the two Windgiillen in the canton 
of Uri, is composed for the most part of flattened elliptical grains, 
the cement being a mixture of carbonates with grains of red and 
brown hematite and magnetite. The elliptical grains consist of 
magnetite and a bright green, slightly dichroic mineral; an analysis 
of 1:0117 gram of which gave the following results :— 


Si0,. TiO, AlOg. Fes. FeO. CaO. MgO. H,O. CO,. Total. 
. 22°81 11l 1806 2°58 3655 149 428 11°67 0°76 99°31 


The substance analysed consisted of 90°43 per cent. of a silicate, 
3°12 per cent. of a carbonate, and 5°75 per cent. of ore; the calculated 
composition of the silicate being— 


SiO.  — Al,Os. FeO. MgO. 48,0. Total. 
II.. 25°23 19°97 37°51 4°39 12°90 100°00 


The formula is: (FeMg),A1,Si,0, + 34H,0, which is analogous to 
that given by Janovsky (Abstr., 1875, 1165) for chronstedtite. The 
so-called chamosite from the oolitic iron ores of Chrustenic gave on 
analysis the following results, after subtracting 5°52 per cent. of 
carbonate :— 


Si0,.  Al,O; FeO. MgO. 4,0. Total. 
III... 2560 1872 4231 213 11:24 #£100:00 


The mineral is thus very similar to that from the Windgiillen 
described above. A comparison of analyses II and III with Ram- 
melsberg’s analyses of chronstedtite and thuringite, shows that these 
two minerals belong to the same group as Berthier’s chamoisite. 

In conclusion the author describes a number of secondary minerals 
vecurring in the abandoned iron mines of the Windgillen. The 
minerals are—quartz, albite, chlorite, calcite, ankerite, spathic iron 
ore, iron glance, braunite, and iron pyrites. B. H. B. 


Porphyritic Hyperite from California. By K. pz Cuarovust- 
cHorr (Jahrb. f. Min., 1886, ii, Ref., 57).—This rock, from San Diego, 
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California, contains porphyritic crystals and fragments of a felspar 
(oligoclase-albite, 4b,An,). The rock also contains disseminated 
grains of augite and hypersthene, with small quantities of hornblende 
and biotite as accessory constituents. The ground-mass consists of 
grains of plagioclase and pyroxene. B. H. B. 


Organic Chemistry. 


Changes effected in Ethylene by Heat. By D. T. Day (Amer. 
Chem. J., 8, 153—167).—The action of a definite but low degree of 
heat on ethylene has not been studied. The gas was prepared from 
alcohol, thoroughly purified and dried, and placed in a glass tube 
bent twice at right angles, the open ends being closed by mercury. 
The middle portion was heated in a small furnace, as was also the 
bulb of an air thermometer, the mercury in whose pressure gauge 
served to regulate the supply of gas to the furnace. Ethylene may 
be heated at 344° for several hours continuously without change of 
volume or of odour. At 350—355° the gas slowly suffers contraction, 
amounting to about ;45, and acquires an odour of impure kerosene ; it 
is free, however, from marsh-gas or hydrogen, and the new product 
is, therefore, a simple condensation product. Heated at 400—408° for 
171 hours the contraction amounted to a little more than one-haif, 
and a few drops of liquid were formed. This combined readily with 
bromine, and was free from benzene; the residual gas was free from 
hydrogen, and contained in 62°7 volumes: ethylene hydrocarbons, 
15°6 ; ethane, 24°8; methane, 22°3. At 450° ethylene is more rapidly 
acted on, the action ceasing after 72 hours; a very slight amount of 
carbon is deposited ; 55°67 volumes of the residuary gas containing 
ethylene hydrocarbons, 15°37 ; ethane, 35°6 ; methane, 4°7. 

H. B. 


Selenio-carbon Compounds. By H. Srorre (Ber., 19, 1577— 
1579).—Methyl seleniocyanate, MeSeCN, obtained from potassium 
seleniocyanate, and methyl iodide in methy] alcohol solution, is a pale 
yellow oil, boiling at 158°, insoluble in and heavier than water. 

As all attempts to prepare sodium seleniocyanurate in a pure 
state from sodium selenide and cyanuric chloride were unsuccessful, 
the product of the reaction was treated with methyl iodide, and the 
corresponding methyl compound, C;N;Se;Me;, obtained. It separates 
in golden floccule, melting at 174°, and can be crystallised from 
alcohol. 

Monopheny] seleniocarbamide, NH,"CSe-NHPh, prepared from phenyl 
cyanamide and hydrogen sulphide, forms white crystals, melting at 


139° V. H. V. 


Combination of Methyl Alcohol with Barium Oxide. By Dr 
Forcranp (Compt. rend., 102, 1397—1399).—Barium monoxide 
VOL. L. 39 
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dissolves in methyl alcohol with considerable development of heat, 
and the solution saturated at 15° has a sp. gr. of 1°045, and contains 
200 grams of barium oxide per litre. The liquid does not become 
turbid when mixed with a small quantity of water. If the solution 
is evaporated at 135° in a current of hydrogen, it yields a mass of 
white, nacreous plates of the composition 4MeOH,3Ba0, analogous to, 
if not identical with, the compound 2MeOH,Ba0O, described by Dumas 
and Peligot (Ann. Chim. Phys., 58, 17), and quite different from the 
ethoxide, Ba(EtO),., formed with ethyl alcohol. The heat of formation 
was determined by dissolving the compound in hydrochloric acid, 


4MeOH liquid + 3Ba0O solid = 4MeOH,3Ba0 solid, develops + 62°5 cal. 


The heat of formation of barium methoxide would be about 
+ 15°34 cal. The heat of formation of this alcoholate is higher than 
that of the hydroxide, but if a large quantity of water is added to the 
solution in methyl alcohol, the hydrate, BuO + 10H,0, is precipitated 
in crystalline plates, its heat of formation being + 42:0 cal. 

C. H. B. 

Koumiss. By H. W. Wiey (Amer. Chem. J.,8, 200—206).—For 
the manufacture of koumiss, cow’s milk may be used in place of 
mare’s milk if the greater portion of the cream is first removed; as 
mare’s milk contains 5°3—7°26 per cent. of milk-sugar, and cow’s milk 
only 48 per cent., it is sometimes advisable to add some milk-sugar 
to the latter. 

The mean composition of eight samples of koumiss from mare’s 
milk is given by the author as: carbonic anhydride, 0°83; acidity, as 
lactic acid, 0°47; alcohol, 0°76; nitrogen, 0°449; albuminoids, 2°56; 
fat, 2°08; milk-sugar, 4°38; water, 89°32. These samples prepared 
in Indianopolis thus contain less alcohol and more fat than samples 
that have been analysed previously. H. B. 


Oxidation of Mannitol. By F. Iwie and O. Hecut (Ber., 19, 1561 
—1563).—In answer to Dafert’s criticisms (this vol., p.608), it is shown 
that the different results obtained by the authors and by Dafert are 
entirely due to differences in the conditions under which the reaction 
was studied. Thus with moderate oxidation levulose is formed: 
OH-CH,*[CH-OH],CH,-OH + O = OH’CH,CO-[CH-OH],-CH,,OH+ 


H,0, but on more prolonged oxidation erythritic acid is formed: 


OH-CH,-CO-[CH:OH]};CH,,OH + O, = OH:CH,,COOH 
+ OH-CH,[CH-OH].-COOH. 
Ae © 


Cyclamose, a New Sugar. By G. Micnaup (Chem. News, 53, 
232).—Cyclamose, CyH»On, is found in the tubercles of Cyclamen 
Europeum. The tubercles are digested for a few days with 80 per 
cent. alcohol, the filtered solution is concentrated and mixed with 
large excess of 96 per cent. alcohol. The precipitated sugar is 
dissolved in water, mixed with lime, the solution treated with alcohol, 
and the precipitated lime compound washed with alcohol, dissolved in 
water, and decomposed by a current of carbonic anhydride. The solu- 
tion of sugar is evaporated over sulphuric acid in a vacuum. Cycla- 
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mose is levorotatory. Its rotatory power = — 15°15°, is not affected 
by temperature, is decreased by basic lead acetate ; hydrochloric acid 
at 65° at first increases it to — 66°54 at 15°, but this number soon 
decreases on further heating. Cyclamose reduces Fehling’s solution 
and can be inverted by dilute acids. D. A. L. 


The Violet Coloration of Starch caused by Iodine Chloride 
and Bromide. By H. Becxorts and W. Freytag (Chem. Centr., 
1886, 454—4.55).—In testing potassium iodide for iodate by means of 
sulphuric acid and starch solution, a violet coloration is often noticed. 
The author finds that a similar colour is formed when chlorine or 
bromine water is gradually added to the blue iodide of starch solution, 
or when a slight excess of iodine is added to yellow bromide or chloride 
of starch. The coloration is undoubtedly due to the formation of a 
compound of starch and chloride or bromide of iodine. This colour, 
like the blue iodine coloration, disappears when the solution is boiled 
and reappears on cooling. The author believes the presence of traces 
of chlorate to be the cause of the violet colour appearing during the 
testing of potassium iodide. ie a 


Decomposition of Amines of the Fatty Series. By A. Mutter 
(Bull. Soc. Chim., 45, 488—440).—Mono-, di-, and tri-methyl- and 
ethyl-amines, as also monobutylamine and a mixture of ammonia and 
ethylene, were decomposed by passing their vapours through a porce- 
lain tube heated to a known temperature, between 1100° and 1300°; 
the duration of the experiment was noted, and the decomposition 
products, which consisted of hydrogen cyanide, ammonia, nitrogen, 
carbon, methane, hydrogen, ethylene, acetylene and benzene, were 
collected and estimated. The results from the experiments are in 
accordance with the theory of maximum work. A. P. 


Bases from Aldoximes. By V. Meyer and A. W. Warrincton 
(Ber., 19, 1613—1614).—When acetyl chloride acts on aldoximes or 
acetoximes it usually produces with the former nitriles (with the 
separation of water), with the latter acetyl-derivatives. Camphoroxime 
forms, however, an exception, giving a nitrile like an aldoxime. 
Isobutyrone acetoxime, NOH : C(CHMe,).—a colourless oil boiling at 
180°—yields an anhydride which, however, is not a nitrile, but a well- 
marked base. This base is an oil of intense odour, and its hydro- 

C-CHMe, 
chloride is soluble in water. The probable formula is NC ; 
CMe, 

ka . Fe 

Tiglic Aldehyde and its Derivatives. By A. Liesen and S. 
ZeisEL (Monatsh. Chem., 7, 53—74; compare Abstr., 1881, 710).— 
Tiglic aldehyde or a-B-dimethylacrolein, CHMe : CMe-CHO, is pre- 
pared by heating acetic acid (1 mol.) and propionic aldehyde (1 mol.) 
with an equal volume of sodium acetate solution (27°7 per cent.) in 
sealed tubes at 100°. It is a colourless liquid with a very pungent 
odour; it boils at 115°8° (corr.) at a pressure of 738°9 mm. It com- 
bines with bromine, forming a dibromovaleraldehyde, C,;HsBr,0, is 
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soluble in 40—50 parts of water, and combines with sodium hydrogen 
sulphite. Herzig’s statement (Abstr., 1882, 593) as to its identity 
with guaial is confirmed. 

When reduced with iron filings and acetic acid, tiglic aldehyde 
yields valeraldehyde, an amylic alcohol, boiling at 128—129°, which 
from a study of its derivatives was shown to be methylethylcarbin- 
carbinol, CHMeEt*CH,OH, and an unsaturated alcohol, C;H,0, boil- 
ing at 125—135°, which may be considered as a-8-dimethylallylic or 
tiglylic alcohol. On treating the mixture containing the unsaturated 
alcohol with bromine and distilling, converting the impure residue 
into triacetate and subsequently treating with baryta-water, another 
substance, pentenyl glycerol, OH*CHMe-CMe(OH)-CH,OH, was 
obtained. It is a thick, colourless liquid boiling at 163-4—165-4 
undera pressure of 30mm. When oxidised by the action of free oxygen 
in the same way as methylethylacrolein (Abstr., 1883, 570), tiglic alde- 
hyde yields tiglic acid, acetic acid, formic acid, carbonic anhydride, 
and fatty acids not volatile in steam. G. H. M. 


Methylpropylpinacoline. By F. Szymanski (Ber., 19, 1532— 
1534).—Methylpropylpinacoline, CyH»O, is prepared by reducing 
methyl propyl ketone (obtained from ethylic ethylacetoacetate) by 
Wislicenus’s method (Abstr., 1883, 966) to the corresponding pina- 
cone; this when boiled for several days with a mixture of sulphuric 
acid (1 part) and water (4 parts) yielded the pinacoline which was 
distilled with steam, dried with potash, and fractionated. It forms a 
pale yellow liquid having an odour of camphor; it is insoluble in 
water and boils at 182—187° (uncorr.). It does not form a com- 
pound with hydrogen sodium sulphite: this result points to the con- 
stitution COPr°CMe,Pr rather than COMe-CMePr, for methyl] propyl 

N. H. M. 


pinacoline. 


Butyl Monochloracetate. By G. Grurixe (Compt. rend., 102, 
1399—1401).—Buty] monochloracetate is obtained by passing dry 
hydrogen chloride into a solution of monochloracetic acid in an equi- 
valent quantity of normal butyl alcohol. It is a colourless, mobile 
liquid with a pleasant fruity odour and a burning taste, and is slowly 
saponified by aqueous potash. It boils at 175°; sp. gr. at 0° = 1:103, 
at 15° = 1:081; vapour-density 5:1. 

The boiling points of the ethereal salts of monochloracetic acid 
increase by about 14° for each increment of CH2. C. H. B. 


Amyl Monochloracetate. By L. Hucouneng (Bull. Soc. Chim., 
45, 328—329).—Theoretical quantities of crystallised monochlor- 
acetic acid and amy] alcohol are boiled with a small quantity of con- 
centrated sulphuric acid in a reflux apparatus, the liquid formed is 
poured into cold water, and the oily layer obtained washed, dried over 
calcium chloride, and twice fractioned. The portion boiling at 190° 
under 751°5 mm. pressure (corr.), which consists of amyl monochlur- 
acetate, is a colourless, mobile liquid having a fruity odour ; it is 
almost insoluble in water but dissolves in alcohol in all proportions, 
its sp. gr. = 1:063 at 0°. 
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Action of Hydroxylamine on Capronitrile. By O. Jacosy 
(Ber., 19, 1500—1506).—Capramidoxime, C;H,,C(N-OH)NH,, is pre- 
pared by digesting 10 grams of capronitrile, 8 grams of hydroxyl- 
amine hydrochloride, 2°8 grams of sodium dissolved in absolute alcohol, 
and sufficient absolute alcohol to form a homogeneous mixture for 30 
hours at 100°; the product is then filtered and distilled in a vacuum. 
The residue is extracted with ether, and the oily substance obtained 
by evaporating the ether placed over sulphuric acid, when it mostly 
solidifies. It crystallises from benzene in splendid silvery plates with 
a fatty lustre, and melis at 58°; it is sparingly soluble in water, 
readily in alcohol, ether, benzene, &c., also in caustic potash and 
hydrochloric acid. The hydrochloride forms white needles readily 
soluble in water and alcohol ; it melts at 116°, and is very hygroscopic. 
The acetyl-derivative forms very thin, white, lustrous scales melting 
at 87°, readily soluble in ether and alcohol, almost insoluble in water. 
The benzoyl-derivative is prepared by gradually adding benzoic chloride 
to capramidoxime and afterwards warming slightly. It crystallises 
in matted needles soluble in alcohol, ether and benzene; it melts at 
105—106°. Both these compounds dissolve readily in hydrochloric 
acid, but are insoluble in caustic alkali. Ethyl capramidozxime, 
C;HiC(N-OEt)NH,, is obtained by heating capramidoxime dissolved 
in absolute alcohol with the theoretical amount of ethyl iodide and 
sodium. It forms long needles melting at 35°, and is very hygroscopic. 
It is readily soluble in alcohol, benzene, &c., sparingly in water 
Capronyl capramidoxime, CsH\,"C(N-O-CO-C;H;,):N H,, is formed when 
capramidoxime is boiled with aniline for four hours. The product is 
treated with benzene and filtered; on the addition of light petroleum 
to the filtrate, a dark brown, lustrous precipitate is formed. This is 
carefully sublimed. It forms a white, light, lustrous substance melt- 
ing at 115°, readily soluble in alcohol, ether and benzene, and in 
hydrochloric acid. Hot caustic potash decomposes it with formation 
of caproic acid. 

Carbonyl dicapramidoxime, CO[NO : C(CsHi,)*NH2]2, is prepared by 
adding a 20 per cent. solution of carbonyl chloride in benzene to a 
solution of capramidoxime in benzene. The product is filtered, the 
solid substance treated with warm water, which extracts the capr- 
amidoxime hydrochloride which is present, and dissolved in alcohol ; 
on the addition of water it separates in lustrous, matted needles which 
melt at 114°. It is readily soluble in alcohol and chloroform, less 
soluble in ether, and insoluble in water and benzene. Hot caustic 
alkali decomposes it into capramidoxime and carbonic anhydride. 

Capramidozime chloral, CsHy*C(N*-OH)NH2,CCl,CHO, is obtained 
by heating capramidoxime with an excess of chloral for a long time ; 
the product is treated with much water and crystallised from benzene. 
It forms lustrous plates melting at 130°, readily soluble in alcohol, 
ether, chloroform, and in hot water and benzene. N. H. M. 


Ethereal Hydrogen Oxalates and the Action of Phosphoric 
Chloride on Ethereal Oxalates. By R. Anscniitz and F. 
Scuénretp (Ber., 19, 1442—1445). — Propyl hydrogen ozalate, 
COOPr~COOH, prepared in manner similar to the corresponding 
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ethyl salt (Anschiitz, Abstr., 1884, 296), is a colourless liquid boiling 
at 118—119° under 13 mm. pressure. Isopropyl hydrogen ozalate, 
COOPr*-COOH, is also liquid, and boils at 111° under 13 mm. pres. 
sure. Methyl hydrogen oxalate, COOMe’COOH, is solid, but melts at 
the temperature of the hand, and boils at 108—109° under 12 mm. 
pressure. The corresponding amyl and butyl compounds could not 
be obtained by this reaction. 

By the action of phosphoric chloride on normal amy] oxalate the 
authors expected to obtain the chloride COC]-COOC,Hu, which would 
then yield hydrogen amyl oxalate when treated with water; the 
reaction, however, takes another course. 

Diamyl dichloroglycollate, CsHy"O°CCl,,COOC;H, is prepared by 
the action of phosphoric chloride on amyl oxalate (equal mols.) ; it is 
a colourless liquid, boils at 151—152° under 13°5 mm. pressure, and is 
only very slowly decomposed by water. Dipropyl dichloroglycollate, 
OPr*CCl,-COOPr*, prepared in like manner, is a colourless liquid 
boiling at 111° under 12 mm. pressure. A. J. G. 


Malonodinitrile. By L. Henry (Compt. rend., 102, 1394—1397). 
—Malonodinitrile, CN-CH,CN, is obtained by heating cyanacetamide 
with an equivalent quantity of phosphoric anhydride. It is a white 
crystalline solid which melts at 29—30°, and resolidifies to a dendritic, 
ice-like mass resembling its homologue succinodinitrile. Malono- 
dinitrile boils at 218—219° under ordinary pressure, and seems to be 
polymerised by the prolonged action of heat; vapour-density 2°38. It 
has no smell and very little taste, dissolves in water, but is more easily 
soluble in alcohol and ether, and burns with a flame with a purple 
border. Concentrated hydrochloric acid dissolves it rapidly with 
development of heat and formation of ammonium chloride and 
malonic acid. The prolonged action of hydrochloric acid in sealed 
tubes at 150° yields monochloracetic acid and carbonic anhydride. 

Malonodinitrile has acid properties which, however, are less marked 
than those of hydrocyanic acid. With ammoniacal silver nitrate it 
yields a white precipitate which seems to have the composition 
CN-CAg,’CN ; it turns yellow when exposed to light, and decomposes 
with a slight explosion when heated. C. H. B. 


Sulphochloracetic Acid. By R. Anpreascu (Monatsh., '7, 158— 
175).—The potassium salt of this acid was obtained by Rathke (this 
Journal, 1872, 391) by the action of potassium sulphite on trichlor- 
acetic acid. 

Sulphochloracetic acid, SO,H-CHC1-COOH, is best prepared by the 
action of chlorosulphonic acid on monochloracetic acid ; after purifi- 
cation by conversion into the barium salt, &c., it is obtained as a 
hygroscopic, crystalline mass composed of concentrically grouped 
needles. The barium (+ H,O), potassium (+ 14H,0), ammonium, 
lead, and silver (+ $H,O) salts are described. The acid is also formed 
in the oxidation of thiohydantoin by means of potassium chlorate and 
hydrochloric acid. 

Barium dibromomethanesulphonate, (CHBr.SQ;).Ba, is formed, to- 
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ther with carbonic anhydride, by the action of bromine on barium 
sulphoacetate ; it crystallises in thin plates of fatty lustre. 

By the action of bromine on barium sulphopropionate, monobarium 
sulphopropionate, (C;H,SO;).Ba, is formed. 

Barium sulphochloracetate when treated with bromine yields 
bartum chlorobromomethanesulphonate, (CHCIBrSQ;).Ba; this crys- 
tallises in thin, satiny, rhomboidal plates. 

Chloromethanedisulphonic acid, CHC1(SO;H)., is obtained as a bye- 
product in the preparation of sulphochloracetic acid; it forms very 
deliquescent needles. The barium and silver salts are described. 


A. J. G. 


Diphenylthiénylmethane. By L. E. Levi (Ber., 19, 1623— 
1625).—Adapting Hemilian’s method (Ber., 7, 1203) for the prepara- 
tion of triphenylmethane by acting on a mixture of benzhydrole and 
benzene with phosphoric anhydride, the author treated a mixture of 
10 grams of benzhydrole and 5 grams of thiophen with excess of phos- 
phoric anhydride. The reaction took place more readily than with 
benzene, and was completed without the aid of external heat. 

Diphenylthiénylmethane, CSSH;-CHPh., thus obtained, forms white 
scales melting at 63°, and boiling at 330—340°. It is easily soluble in 
acetic acid, ether, alcohol and benzene, and when slowly crystallised 
from the latter solvent yields short needles containing 1 mol. CsH, 
and melting at 48°. 

All attempts to obtain hydroxy-, nitro-, or amido-derivatives (and 
thence an analogue of rosaniline) proved unavailing. The acetyl- 
derivative, CHPh,"C,SH,Ac, was obtained by means of Craft’s reac- 
tion, but on nitration the thiophen-group was split off, nitraceto- 
thiénone being formed. in . &. 


Methylthiophensulphonic Acid. By F. Munterr (Ber., 19, 
1620—1623).—Hitherto no sulphonic acids of the homologues of 
thiophen have heen obtained. By employing Krekeler’s method 
(this vol., p. 538) of acting on the phenone with sulphuric acid, the 
author has now succeeded in obtaining methylthiophensulphonic acid. 
10 grams of acetomethylthiénone (Demuth, this vol., p. 228) were 
heated to 100°, then 15 grams of fuming sulphuric acid added, and 
the whole carefully warmed until the mass began to froth and give off 
sulphurous anhydride. The aceto-group is thus replaced by the sul- 
phonic group, and a-methylthiophensulphonic acid, CSSH,Me’SO,H, 
produced. The free acid thus prepared was a thick syrup, which 
could not be obtained in a crystalline form and became red when ex- 
posed to the air. The /ead salt is a white powder, and when distilled 
with its own weight of ammonium chloride yielded an oil show- 
ing Laubenheimer’s reaction. The potassium (+ 4$H.O) and zinc 
(+ 3}H,0) salts form white crystals. The chloride, C,SSH,MeSO,Cl, 
was obtained as an oil which was still liquid at —10° but was not 


pure. The amide formed white crystals melting at 78—80°. 
i ae 


Thiophenol and the a-Naphthol of the Thiophen Series. 
By A. Brepermann (Ber., 19, 1615—1620). By gradually adding 


788 ABSTRACTS OF CHEMICAL PAPERS. 


zine thiophensulphinate (Weitz, Abstr., 1884, 1130) to a mixture of 
zine and hydrochloric acid, the author succeeded in obtaining thiényl- 
hydrosulphide, CSSH,SH, but the yield was very small, only about 
2 per cent. This substance is a pale yellow oil of unpleasant odour, 
and boils at 166°. When exposed to the air, it is gradually converted 
into a solid crystalline mass, which is probably thiényl disulphide, 
(C,SH;).S2 The hydrosulphide dissolves in concentrated sulphuric 
acid to a yellow solution, which on the addition of a little isatin be- 
comes: violet in colour. Characteristic precipitates were obtained with 
an alcoholic solution of the hydrosulphide and many metallic salts, 
With diazo-compounds the hydrosulphide forms azo-colouring matters, 
thus differing in its behaviour from phenyl hydrosulphide. Staedler 
(Abstr., 1885, 1205) has observed a similar difference in the amides 
of these two series. 

Fittig and Jayne (Abstr., 1885, 545) have shown that ¢-naphthol is 
formed when a solution of phenyl isocrotonic acid is boiled. By heat- 
ing a mixture of 8-thiophenaldehyde (this vol., p. 536), sodium succi- 
nate, and acetic acid at 135°, and dissolving the product in boiling 
dilute soda, the author obtained hydroxythionaphthen, C,5SH;OH 
[OH = 4]. This substance crystallises in long needles having an 
odour resembling that of phenol. It is soluble in alcohol and ether, 
sparingly so in water, melts at 72°, and sublimes unchanged. With 
diazobenzenesulphonic acid, it gives a red coloration, with diazobenzene 
hydrochloride a yellow crystalline precipitate, C,H,-N.-C,SH,OH. 
It gives the indophenin reaction with sulphuric acid and isatin. Ferric 
chloride gives a violet precipitate, bleaching powder first a green, then 
a violet coloration. When an alkaline solution is heated with chloro- 
form, it gives an intense bluish-green coloration. When heated in 
alcoholic solution with nitroso-dimethylaniline it gradually gives a 
blue coloration. This substance therefore resembles a-naphthol in its 
properties. 

The author points out that in his previous communication (this vol., 
p- 536) the group C,SH;-CH,— was called thiényl, whilst he wrote it 
thenyl, the former term being already employed for the group C,SH;—. 

i ie 

Oxidation of Metabromotoluene. By W. A. Noyes and 
C. WaLKER (Amer. Chem. .J., 8, 185—190).—Metabromotoluene was 
prepared from paracetotoluide ; it is oxidised by an alkaline ferricyanide 
solution a little more easily than either the ortho- or para-compound. 

Oxidation of Metatoluenesulphonamide.—The substance for experi- 
ment was prepared from orthotoluidine by converting into ortho- 
bromotoluene, sulphonating, and then removing the bromine by 
boiling with potash and zinc-dust. This method of replacing bromine 
by hydrogen is recommended as being much easier and quicker than 
the usual method, in which sodium amalgam is used. The solution 
being neutralised, the zine is precipitated as hydroxide, and the 
sodium sulphate removed by aid of its insolubility in alcohol. The 
metatoluenesulphonic acid thus prepared was oxidised with potassium 
ferricyanide as in the preceding cases. Metasulphaminebenzoic 
acid melts at 246—247° (not 235°, Palmer); the di-silver salt is 
amorphous. 


ORGANIC CHEMISTRY. 789 


The following table shows the weight of the substituted benzoic 
acid obtained when 1 gram of each substance mentioned is oxidised 
with 25 grams of potassium ferricyanide :— 

Toluene, 0°009. 

Nitrotoluene, ortho-, 0°69; meta-, 0°052 ; para-, 0°73. 

Bromtoluene, ortho-, 0°0044; meta-, 0°0115; para-, 0°0065. 

Toluene sulphamide, ortho-, 0°59 + ; meta-, 0°75; para-, 0°80. 

H. B. 

Aromatic Carbonates. By G. L. Liwensere (Chem. Centr., 1886, 
390).—Dinitrophenyl carbonate, CO[OC,H;(NO:)2]2 [O : NO. : NO, = 
1:2: 4], prepared by gradually dissolving pheny] carbonate in well- 
cooled fuming nitric acid, forms white needles melting at 127°. When 
this substance is heated with alcohol in sealed tubes at 120°, dinitro- 
phenetoil, C,H;(NO.)."OEt, is formed. When reduced with tin and 
hydrochloric acid, the dinitro-salt yields nitramidophenyl carbonate, 
which forms colourless crystals subliming with decomposition at 170°. 
This yields a hydrochloride, C\sHiN,0,,2HCl, and a platinochloride, 
and when treated with chromic mixture is converted into the carbonate 
of mononitroxyquinone, CO[O-C,H.(NO,)O.]2. This salt crystallises 
in pale-brown needles and melts at 260°. When boiled with concen- 
trated hydrochloric acid the nitramido-salt yields the nitramidophenol 
OH-C,H;(NH.)-NO, [OH : NH, : NO, = 1: 2: 4]. 

When treated with bromine, phenyl carbonate yields dibromophenyl 
carbonate crystallising in silky needles and melting at 165—166°. 

a-Naphthyl carbonate, (C\oH;),CO;, was prepared by heating sodium 
a-naphthoxide with carbonic oxychloride in closed tubes at 140— 
150°; it melts at 142°. @-Naphthyl carbonate, similarly prepared, 
melts at 105°. Eugenyl carbonate, [C,H;(OMe)-C;H;].CO,; (obtained 
in the same way as the naphthol-derivatives), melts at 93°, and the 
compound [C,H,(COH)},CO, (from the sodium salt of salicylic alde- 
hyde and carbonyl chloride) at 94—95°. Phenyldithiocarbonate, 


Ph, :S,: CO, was obtained from phosgene gas and thiophenol ; it melts 
at 72°. ie 2 


Orthoisopropylphenol. By M. Fiter: (Gazzetta, 16, 113—131). 
—Three isopropylphenols have been described, one by Paternd and 
Spica (Abstr., 1880, 882), melting at 61° and boiling at 226°; another 
by Spica, boiling at 218°5° and not solidifying in a freezing mixture ; 
and a third by the author, obtained by the action of nitrous acid on 
cumidine, which boils at 212°, and solidifies in a freezing mixture, the 
erystals melting at 8—10°. It would thus appear that the last two 
substances are not identical, but isomeric, and in the present paper a 
full description is given of the 1: 2 isopropylphenol from the 1: 2 
cumidine. It is a colourless liquid, strongly refractive, and of phenolic 
odour; it melts at 15°, and boils at 212—212°5° under a pressure of 
732°5 mm.; sp. gr. = 1°0124 at 0° and 0°9276 at 100° (water at 4° 
= 1); mean coefficient of expansion between 0° and 100° = 0°000914. 

The acetyl-derivative, CsH,Pr*-OAc, is a colourless, strongly refrac- 
tive liquid, boiling at 228°7°, sp. gr. = 10271 at 0° and 0°9382 at 
Hae A (water at 4° = 1). It is decomposed by water after prolonged 

oiling. 
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The methyl ether, C;H,Pr*-OMe, is a colourless liquid, boiling at 198 
—199°. The ethyl ether is a colourless liquid, boiling at 209°; sp. gr. 
= 0°944 at 0° and 0°8591 at 100° (water at 4° = 1). 

Monobromisopropylphenol, C,5H;Pr°Br-OH (Pré : OH : Br = 6: 1:4), 
is prepared by the bromination of the phenol in acetic acid solution. It 
crystallises in white needles, melts at 47—49°, and boils at 250°; it 
is insoluble in water, soluble in other menstrua. It dissolves also 
in potash, and is reprecipitated by hydrochloric acid as a liquid. On 
nitration it forms a nitro-derivative melting at 33°. Its methyl ether 
is a colourless liquid boiling at 250°8°. 

Dibromisopropylphenol, C,H.Pr*Br,-OH [ Pr: OH: Br, = 6 : 1: 2:4), 
obtained by bromination of the monobromo-derivative, is a colourless 
liquid, decomposed completely on distillation. Its methyl ether is a 
viscid liquid of ethereal odour, boiling at 278—280°. 

On nitrating the phenol, two mononitro-derivatives are obtained, 
the one solid, non-volatile in steam, the other liquid and volatile in 
steam. Of these, the former only was obtained in a pure state. It 
crystallises in colourless needles which melt at 86°; they are soluble 
in the ordinary menstrua, as also in the alkalis and their carbonates. 
With bromine it gives a bromo-derivative, crystallising in lamine, 
which melts at 88° and is volatile in steam. 

Bromonitroisopropylphenol, C;H,Pr-Br(NO,)-OH [Pr : OH : NO,: Br 
= 6:1: 2:4], obtained by nitration of the bromo-derivative, crystal- 
lises in delicate needles, which melt at 33°. 

By the action of sodium and carbonic anhydride on the isopropyl- 

henol, a mixture of the mono- and di-carbowylic acids is obtained, of 
which the former is soluble, the latter insoluble, in chloroform. The 
monocarboxylic acid (Pr: OH : COOH = 6 : 1: 2) ecrystallises in long 
colourless needles, melting at 71—72°, and turning violet on exposure 
to light. Its lead salt is amorphous; its silver salt crystallises in white 
needles. The dicarborylic acid crystallises in tabular or acicular 
crystals, melting at 295°, and is very soluble in water, ether and 
alcohol, insoluble in benzene and petroleum. 

Isopropylphenylglycollic acid, C,H,Pr-O-CH,-COOH, obtained from 
the phenol and monochloracetic acid, crystallises in glistening needles 
which melt at 130—131°; its barium salt forms a crystalline crust, 
the silver salt white needles, the lead and copper salts amorphous 
precipitates. 

By the action of phosphoric bromide on the phenol a phosphoric 
ether and 1 : 2 bromocumene are produced. The former is a viscid 
liquid, boiling at 375—380° at a pressure of 280 mm.; it is insolable 
in water, soluble in ether and alcohol. V. H. V. 


Preparation of Quinone and Quinol. By R. Nierzxi (Ber., 19, 
1467—1469).—The author’s processes for the preparation of these 
substances (Abstr., 1878, 315 and 794) have recently been modified 
by Seyda (Abstr., 1883, 1115). The author points out several 
objectionable points in these modifications, and recommends the fol- 
lowing procedure :—A concentrated solution of sodium dichromate 
(1 part of salt in 2 to 3 parts of water) is slowly added to a mixture of 
1 part of aniline, 25 parts of water and 8 parts of sulphuric acid, 
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the liquid being well cooled; the addition of the chromate solution 
is continued until any quinhydrone formed has been oxidised to 
quinone. Instead of extracting the quinone with ether and then 
reducing it to quinol, it is best to reduce at once with sulphurous 
anhydride, filter off the insoluble impurities, and extract the quinol 
with ether. Operating in this way, a yield of 85 per cent. of crude 
quinol (on the aniline employed) has been obtained. A. J. G. 


Action of Sulphuric Acid on Phthalic Alcohol. By E. Hszxr 
(Ber., 19, 1538—1540).—When phthalic alcohol is heated with 
sulphuric acid diluted with half its weight of water, a fine yellow 
powder is formed, insoluble in the usual solvents. It melts at a very 
high temperature with decomposition. Analyses of different pre- 
parations did not give concordant results, but the author considers it 
to be identical with a compound, (C,H,O),, obtained by Grimaux 
(Annalen, 155, 343) by the action of water at 200° on xylylene 
bromide. It is very indifferent towards reagents. 

When the reaction is allowed to take place at a temperature not 
much above 70°, an oil is formed; analyses point to the formula 


CisHigOs. N. H. M. 


Action of Potassium Cyanide on Dinitroaniline. By E. 
LirppMANN and F. Fteissner (Monatsh. Chem., 7, 95—98).—An 
alcoholic solution of 2:4 dinitroaniline (1 mol.) is heated to 60°, 
and an alcoholic solution of potassium cyanide (1 mol.) added very 
slowly. The liquid boils, turns brownish-red with evolution of 
ammonia, and after being left for some time in the cold deposits a 
dark precipitate of the impure potassium salt of dinitramidophenol. 
This is purified by washing with alcohol, solution in water, and 
reprecipitation with hydrochloric acid; the precipitate is then dried, 
and the dried mass extracted with chloroform. 

Dinitramidophenol crystallises from hot chloroform in brownish-red 
shining crystals, melts at 225°, and is readily soluble in alcohol and 
ether. It is reduced by hydrogen sulphide, and its salts, which are 
yellowish-red, detonate when heated. When boiled in aqueous 
alkaline solution, ammonia is given off, and dinitroresorcinol is formed 
in theoretical amount; this melts at 145°, and is identical with that 
described by Benedikt, showing that dinitroamidophenol has the con- 
stitution [OH : NH, : (NO,.), = 1:3: 4: 6]. 

Picramic acid, which is known to have the constitution 


[OH : NH, : (NO,), = 1:2: 4: 6], 


is not decomposed by boiling with alkalis, consequently it appears 


that here it is the position of the amido-group which is of importance. 
G. H. M. 


Action of Aniline on Dibromosuccinic Acid. By A. Ruissrrr 
(Ber., 19, 1644—1645).—Referring to Michael’s recent paper (this 
vol., p. 698), the author has compared the anil and anilid obtained by 
that investigator with the compounds previously described by the 
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author in conjunction with Tiemann (this vol., p. 551), and finds 
them to be identical. It thus appears that when aniline acts on di- 
bromosuccinic acid, hydrogen bromide is first separated, bromofumaric 
acid being formed, and that this latter then reacts with the aniline to 
form the two compounds described. The author considers Michael’s 
formule to be most probably correct. L. T. T. 


Fumaric and Succinic Derivatives of Monamines. By A. 
Piurtt (Gazzetta, 16, 153—161).—When secondary aromatic amines 
are heated with fumaric or malic acid, derivatives of fwmaramic acid 
and fumaride are produced, the former at the lower, the latter at the 
higher temperature. 

Diphenylfumaramic acid, COOH:CH : CH:CONPh,, crystallises in 
small needles which melt at 120—121°, and are soluble in alcohol. Its 
alkaline salts are soluble; the copper salt is a bluish-green precipitate. 

Diphenylaminefumaride has been previously described (this vol., 

. 621). 
Methylphenylfumaramic acid, COOH:C,H,CONMePh, crystallises 
with 2H,O in prismatic tables; it becomes anhydrous at 100°, and 
melts at 128°; it is insoluble in water, but soluble in alcohol and 
ether. Its alkaline salts are very soluble; its silver salt crystallises in 
aggregates of small prisms. With bromine, the acid yields a dibromo- 
derivative crystallising in shining prisms, which melt at 178°. 


Methylphenylaminefumaride, (NMePh),0<CH CHS,co, crystal- 


lises in glistening prisms which melt at 187: 5188", it is readily 
soluble in alcohol and ether. 


Methylphenylaminesuccinide, (NMePh),C< CH OHss, Go, obtained 


from methylaniline and succinic acid, crystallises in small prisms 
which melt at 156°5°. The corresponding ethyl-derivative melts at 
106°, and is decomposed by concentrated potash into succinic acid and 
ethylaniline. ¥. &. Y. 


Dimethylaniline-derivatives. By V. Merz and W. WertH 
(Ber., 19, 1570—1576).—Dimethylaniline and sulphur chloride, 
preferably in very dilute benzene or petroleum solution, form dithio- 
dimethylaniline, 8.(C,HyNMe,)., which crystallises in glistening 
needles, melting at 118°. It is soluble in carbon bisulphide, sparingly 
soluble in benzene, ether and petroleum; with acids it forms readily 
decomposable salts only obtained in an amorphous, gummy condition ; 
with platinic chloride it gives a golden flocculent precipitate of the 
composition S,(C,H,NMe,),PtCl. Ammoniacal solution of silver 
nitrate converts it into diorydimethylaniline, O.(CsHyNMe,),, which 
crystallises in golden needles melting at 90°5°, sparingly soluble in 
water, soluble in alcohol and ether. The dithio-derivative on hydro- 
genation with tin and hydrochloric acid is converted into a dimethyl- 
amidothiophenol, which, owing to its ready oxidisability, was not 
isolated as such, but its existence confirmed by preparation of the 
crystalline lead compound, (NMe,'C,HyS),Pb; but this compound in 
presence of acetic acid is oxidised on contact with air into dithio- 
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dimethylaniline. On hydrogenation with sodium amalgam, hydrogen 
sulphide and dimethylaniline are produced. Vv. & VY. 


Cyanhydrin of Nitrosodipropylaniline. By A. Manpt (Monatsh. 
Chem., 7, 99—104).—Nitrosodipropylaniline is prepared by treating 
dipropylaniline (b. p. 240—242°) with hydrochloric acid and water 
and adding pure sodium nitrite, keeping the mixture well cooled. On 
addition of soda, the free base separates at first as an oily substance 
but soon becomes solid. Nitrosodipropylaniline so prepared is 
very soluble in alcohol, ether, chloroform and benzene, and must be 
crystallised from light petroleum. It forms chrome-green, asymmetric 
crystals, a: b: c = 0°5759 : 1 : 0°2767, melts at 42°, and is converted 
into nitrosophenol and dipropylamine when boiled with dilute alkalis. 
The platinochloride is obtained as a brown, crystalline precipitate 
which can be recrystallised from dilute hydrochloric acid. 

The cyanhydrin, C.;Hs,;N;O0., is prepared by boiling together on a 
water-bath alcoholic solutions of nitrosodipropylaniline (1 mol.) and 
potassium cyanide free from alkali (1 mol.). It forms ruby-red, 
asymmetric crystals, a:b: c = 0°8068: 1: 1:9993, melts at 140°, is 
insoluble in water, sparingly soluble in cold alcohol and ether, easily 
soluble in boiling alcohol and chloroform, and soluble in hydrochloric 
acid with a red colour. 

Treated with nascent hydrogen, the cyanhydrin splits up into 
ammonium formate and dipropylphenylenediamine. Formic acid was 
also present in the products of the action. From this there can be 
no doubt that the cyanhydrin has the composition 


C,HyNPr.NO 


Nn: 
DN : CH. 


C,HyNPr.-NO G. H. M. 
Benzylene-derivatives. By E. Letimann and C. Stricken (Ber., 
19, 1604—1612). — Orthonitrobenzylaniline, NO,C;HyCH,-NHPh, 
obtained as the hydrochloride from orthonitrobenzylic chloride and 
aniline, crystallises in two modifications, the one unstable, in the 
monoclinic system, a: 6: ¢c = 0°858 : 1: 11158; 8 = 87°42’, melting at 
44°; the other stable, in the triclinic system, a: b = 1°676:1, and 
melting at 57°. Both are of reddish-brown colour, soluble in alcohol, 
ether, and benzene, sparingly soluble in petroleum. The hydrochloride 
crystallises with 3H,O0 in white needles; its benzyl-derivative, 


NO, C,H, C H,-NHBz, 


forms well-defined crystals melting at 101°. The latter gives on 
reduction with tin and hydrochloric acid phenylbenzylenebenzyl- 
amidine, a erystallising in white needles melting at 
114°5°, soluble in alcohol, ether, and chloroform; its hydrochloride 
crystallises in glistening needles. Orthonitrobenzylparatoluidine, 
NO,C,H,yCH,NH:C,H;, prepared from nitrobenzylic chloride and 
toluidine, crystallises in hard, golden needles soluble in ordinary 
menstrua; its hydrochloride crystallises in needles, the platinochloride . 
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in leaflets, and the acetyl-derivative in hard crystals, melting at 65°. 
On reduction it is converted into the corresponding amidine, which 
forms leaflets, melting at 79°, soluble in alcohol, ether and chloro- 
form. 


Benzylenimide, OH< OE >, obtained as a reduction product of 
2 


nitrobenzylic chloride, is a yellowish-grey, soluble powder; its salts 

form dark red solutions, but are not readily obtained in a state 

of purity ; its platinochloride is an insoluble, amorphous red powder. 
¥. Be Vs 

Nitro- and Bromo.derivatives of Azobenzene. By J. V. 
Janovsky (Monatsh., 7, 124—138).—The melting point of the more 
soluble trinitro-azobenzene obtained by the action of nitric acid on 
diparanitro-azobenzene is 160° (uncorr.), not 169° as previously stated 
(Abstr., 1885, 894). 

Paranitro-azobenzene when nitrated yields, not as previously stated 
one, but two trinitro-derivatives. The compound more soluble in 
alcohol crystallises in microscopic, ochre-yellow, rhombic needies, and 
is probably identical with that obtained by Petrieff by the direct 
nitration of azobenzene. On reduction it yields paraphenylenediamine, 
and a triamidobenzene, which could not be obtained in a state 
sufficiently pure for further examination. The second compound, 
NO.°C,H,N.C,H;(NO,). [3 : 3: 4], crystallises in brilliant rhombic 
tables, showing the combinations Peco, coPoo or P, coP, coPco. Its 
constitution is proved by its formation from both paranitro-azo- 
benzene and dimetanitroazobenzene. 

Dimetanitro-azobenzene when nitrated yields, in addition to that 
just mentioned, another trinitro-compound more soluble in alcohol 
and acetone ; this crystallises in lustrous, clear yellow prisms, melts at 
126°8° (corr.), and gives an emerald-green coloration with ammonium 
sulphide and alkalis. 

Orthonitro-azobenzene, CsHs"N.*C.HyNO, [NO, = 2], is obtained by 
the nitration of azobenzene dissolved in acetic acid. It crystallises in 
orange-red needles, melts at 129°9° (corr.), and gives with am- 
monium sulphide and alkalis a green coloration turning brownish-red 
after some time. By moderated reduction it gives an amidoazo- 
benzene, whose colour is less intense than that of the para-compound ; 
the hydrochloride crystallises in ruby-red prisms with blue metallic 
lustre. By complete reduction with tin and hydrochloric acid it 
yields aniline and orthophenylenediamine. 

2 : 4 Dinitro-azobenzene, prepared by the nitration of orthonitroazo- 
benzene, crystallises in orange-red plates, melts at 214° (corr.), and 
with ammonium sulphide in alkaline solution gives a blue coloration 
which does not change. 

4:3? Dinitro-azobenzene is obtained in the nitration of the para- 
nitrosulphonic acid ; it crystallises in orange-red plates, melts at 211° 
(corr.), and also gives a permanent blue coloration with ammonium 
sulphide in alkaline solution. 

A third new dinitro-azobenzene of unknown constitution is obtained 
by nitrating azobenzene with the aid of heat. It forms yellow, 
asbestos-like crystals, melts at 185° (corr.), and with ammonium 
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sulphide in alkaline solution gives a blue solution which rapidly 
turns brown. 

Bromazobenzene, C,,H,BrN;, is obtained by the action of bromine 
on azobenzene (equal parts); the reaction takes about eight days for 
completion at the ordinary temperature, or can be effected more 
quickly at 100°; in the latter case the action must be conducted unin- 
terruptedly, as a bromhydrazobenzene results from a long-continued 
action. Bromazobenzene crystallises in flat, lustrous, golden-yellow, 
rhombic needles, and melts at 85° (uncorr.). It is accompanied by a 
less soluble modification, which crystallises in yellow plates resembl- 
ing those of lead iodide and melts at 187°. A. J. G. 


Orthamidoazo- and Hydrazimido-compounds. By T. Zincke 
and A. T. Lawson (Ber., 19, 1452—1461). When orthoamidoazo- 
toluene dissolved in a little alcohol and mixed with excess of an acid, 
is treated with nitrous acid, diazoazo-salts are formed. Orthodiazo- 
azotoluene sulphate crystallises in red, interlaced needles; the nitrate 
crystallises in needles and explodes when heated. The chloride, 
C,.H,sN,Cl, crystallises in red granules, and gives a precipitate of 
yellow needles when treated with platinic chloride. 

Diazoazotoluene perbromide, C\H\3N,Br;, prepared by adding excess 
of bromine to either of the salts, crystallises in long, deep red, 
dichroic needles of golden lustre, and melts at 125°. When treated 
in the cold with alcoholic ammonia it is converted into the imide, 
CyHi:N;; this crystallises in thick, opaque, yellowish-red forms, 
melts at 85°, and when heated at a higher temperature decomposes 
explosively into nitrogen and the compound ©,H,;N2, obtained by 
oxidising orthamidoazotoluene (Zincke, this vol., p. 236). A similar 
decomposition ensues when the imide is boiled with glacial acetic 
acid. 

When the diazo-salts above described are treated with sulphurous 
anhydride, sulphites, or, best, stannous chloride, a reduction product, 
CHiN, is formed. It crystallises in long, colourless, or pale 
yellow needles, melts at 168°, and is insoluble in water, sparingly 
soluble in ether and chloroform, more readily in benzene and acetic 
acid, readily soluble in alcohol. It does not show basic properties, 
yields an acetyl-derivative, C,,H,,AcN,, crystallising in white plates 
and melting at 132—134°, does not yield definite products with benz- 
aldehyde, amyl nitrite, ethyl chlorocarbonate, or methyl iodide, is not 
affected by reducing agents, and yields the perbromide above described 
when treated with bromine. When oxidised in alcoholic solution 
with silver oxide, it yields metaparazotoluene, C,;H;N.C,H;. This 
crystallises in reddish-brown plates, melts at 56—58°, and dissolves 
readily in the ordinary solvents; it is also formed by the action of 
zinc-dust in presence of alcohol on the diazo-salts. 

The remainder of the paper is given up to a discussion of the 
probable constitution of these substances. A. J. G. 


Action of Halogenated Amines on Phenyl Carbamide. By L. 
Garrermann (Ber., 19, 1639—1640).—In the hope of obtaining the 
chlorinated carbamide, NPhCl-CO-NMeCl or NPhMe:CO-NCl, the 
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author allowed a mixture of dichloromethylamine and phenyl. 
isocyanate to remain for some time at the ordinary temperature. 
Silky needles were obtained which melted at 205—206°, and had the 
expected composition C;H,N,OCl,. The properties of this compound 
were, however, hardly those of a substance having either of the 
above formule, and when saponified it was found to give a chlorinated 
aniline. It is thus clear that there must have been a migration of one 
or both of the chlorine-atoms. A similar reaction appears to take 
place when bromacetamide acts on phenyl cyanate, the compound 
formed melting at 221—222°. The author is further investigating 
this reaction. 

Chlorodiethylamine forms an oil boiling at 95°, and having a very 
irritating odour. is FZ. TF. 


Benzyl-derivatives of Hydroxylamine. By F. Watper (Ber., 
19, 1626—1633).—Schramm has described (Abstr., 1884, 51) di- 
benzylhydroxylamine, N(CH,Ph).OH, and its hydrochloride, the 
latter crystallising in lustrous scales. The platinochloride forms small 
brownish-red crystals, sparingly soluble in water. When the base is 
treated with acetic chloride (care being taken to avoid an excess of 
the latter), acetyldibenzylhydroxylamine, N(CH,Ph),"OAc, is formed. 
This yields white, feathery crystals melting at 173°. It is sparingly 
soluble in water, easily so in alcohol. If an excess of acetic chloride 
is employed, benzaldehyde, benzyl benzoate and benzylamine are 
formed ; thus the acetic chloride when in excess appears only to act 
as a decomposing agent. A boiling solution of hydrochloric acid in 
glacial acetic acid causes the same decomposition. The reaction is 
N(CH,Ph),-OH = CH,Ph:-NH, + C;H;COH. , Benzoic chloride, both 
in equal molecular proportions and in excess, yields with the base only 
benzyl benzoate and dibenzylhydroxylamine hydrochloride. With 
sodium and methyl iodide the base yields no methylated hydroxyl- 
amine, but tribenzylbenzoryammonium iodide, C,H,-O-N(C;H;)sI, is 
formed. This compound forms white needles sparingly soluble in 
water, insoluble in ether,and melts at 148°. It is of interest as being 
the first ammonium-derivative obtained from hydroxylamine and the 
first tetrabenzylised ammonium known. It is probably formed by the 
double decomposition of the methyl iodide with a part of the 
benzyl of the hydroxylamine and the reaction of the benzyl iodide 
thus formed on the remaining hydroxylamine, according to the equa- 
tion N(C;H,),,OH + 2C,;H,I = HI + C,H,;O-N(C,;H;);I. This com- 
pound is not decomposed by potash, but yields a strong, alkaline base 
when treated with moist silver oxide. 

When dibenzylhydroxylamine in alcoholic solution is digested with 
an excess of benzyl chloride, tribenzylhydroxylamine, N(C;H;).*O°C;H:, 
is formed. This crystallises in short, white prisms, is easily soluble 
in alcohol and ether, insoluble in water, and melts at 119°. The 
hydrochloride forms white crystals which are sparingly soluble in 
water, insoluble in ether, and melt at 171—172°. The platinochloride 
forms small, orange crystals melting at 150°. 

When dibenzylhydroxylamine is treated with phosphorous chloride, 
benzylbenzenylamine, C;H;N:CHPh, is formed. This forms a pale 
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yellow oil distilling at 300°, and having a strong odour resembling 
that of ammonia. It is insoluble in water, easily soluble in alcohol 
and ether. Its hydrochloride crystallises in scales and tables and 
melts at 251°. In-this reaction it is probable that the expected com- 
pound, N(C;H;).°Cl, is first formed, and that this changes into the 
hydrochloride of the tertiary amine. The base forms a crystalline 
additive product with methyl iodide. a ae 


Amidoximes and Azoximes. By F. Tiemann and A. Fock 
(Ber., 19, 1475 —1480).— Benzenylamidoxime, NH,CPh: N-OH, 
forms monoclinic prisms; a: b:¢ = 2°5023:1:1:0774; B = 89° 36’. 
Benzenylamidoxime benzyl ether, NH,-CPh: NO-CH,Ph, also crystal- 
lises in monoclinic prisms ; a:b: ¢ = 0°8546: 1 : 0'2620; B = 82° 19’. 

N. H. M. 


Products from Benzenylamidoxime. By E. Fatcx (Ber., 19, 
1481—1487).—The compound, C,H,N,0,, obtained by the action 
of potash on ethyl benzenylamidoxime carbonate (Abstr., 1885, 
1216), is found not to contain a hydroxyl-group; the constitution 


CPh<N yy >CO and the name benzenylimidoximecarbonyl are now 


ascribed to it. Benzenylethylimidoximeearbonyl, CPh<y W>CO, is 


obtained by heating the dry silver salt, CsH;N,O,Ag, of benzenylimid- 
oximecarbonyl with ethyl iodide at 100°; it forms white needles 
melting at 35—36°, soluble in aleohol, ether, and benzene. 

Ethylenedibenzenylamidoxime, C,H,(O-N : CPh-NH,)., is formed when 
an alcoholic-solution of benzenylamidoxime (2 mols.), sodium ethoxide 
(2 mols.), and ethylene bromide (1 mol.).is heated for some hours on 
a water-bath. It crystallises in plates soluble in alcohol, ether, 
benzene, &c., and readily soluble in hydrochloric acid; it melts at 
155—156°. The platinochloride forms microscopic, yellow needles. 

Chloral benzenylamidoxime, C,H,N,Cl;,0,, separates as a white, 
crystalline powder when a solution of benzenylamidoxime in the 
smallest quantity of chloral is treated with water. It melts at 135°, 
is readily soluble in alcohol and ether, insoluble in water. Sulphuric 
acid on prolonged heating with water decomposes it into its con- 
stituents. 

Benzenyluramidoxime, OH-N : CPh:NH-CO-NH,, is prepared by the 
action of benzenylamidoxime hydrochloride on potassium cyanate, 
both in concentrated aqueous solution. It crystallises in long, thin 
white needles, sparingly soluble in water, readily in alcohol, ether, 
and benzene, &c.; it melts at 115°. It is very indifferent in its 


chemical behaviour. N. H. M. 


Parahomobenzenylamidoxime and its Derivatives. By L. 
H. Scnurart (Ber., 19, 1487—1490).—Parahomobenzenylamidoxime, 
C,H,Me-C(N-OH)-NHz, is obtained by heating a mixture of param - 
thylbenzonitrile (prepared from paratoluidine by Sandmeyer’s method), 
hydroxylamine hydrochloride, and sodium carbonate with alcohol, and 
heating the clear solution for six hours at 80—90°. It crystallises 
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from boiling water in white plates which melt at 145—146°, It js 
soluble in alcohol, ether, and chloroform, &c., and is dissolved equally 
readily by acids and alkalis. The hydrochloride forms prisms melting 
at 186—187°. The sodium salt, CsH,NaN,0O, is very hygroscopic, and 
decomposes in moist air into parahomobenzenylamidoxime and 
sodium hydroxide. The methyl salt is prepared by boiling an 
alcoholic solution of the sodium salt with methyl! chloride; it crystal- 
lises from water in needles which melt at 85°; the ethyl salt melts 
at 64°. 

Benzoylparahomobenzenylamidoxime, C,H,Me-C(NO-COPh)NH,, is 
prepared by adding benzoic chloride to parahomobezenylamidoxime 
sufficiently slowly to avoid a rise of temperature; after 24 hours the 
whole is washed with ammonia, and dissolved in alcohol. By careful ad- 
dition of water itis precipitated in a crystalline state. It melts at 173°. 
W hen heated above its melting point it gives off water and yields para- 


homobenzenylazoximebenzeny l, OH Me-C<§'Y>0Ph. The latter 


forms long, slender needles which melt at 103°; it is readily soluble 
in ether, benzene and chloroform, sparingly in hot water. It distils 
with steam or alone without decomposition. N. H. M. 


Phenylallenylamidoxime. By H. Wotrr (Ber., 19, 1507—1511). 
—Phenylallenylamidoxime, CHPh:CH:C(NH,) : N-OH, is obtained 
by digesting cinnamic nitrile, hydroxylamine, and sodium carbonate 
dissolved in dilute alcohol for several days at 60—70°; the product is 
evaporated in a vacuum, treated with hydrochloric acid, and extracted 
with ether. The aqueous solution is neutralised with sodium car- 
bonate, and the phenylallenylamidoxime which: separates, dissolved in 
caustic alkali, filtered, and precipitated with carbonic anhydride. It is 
then dissolved in dilnte alcohol and decolorised by means of animal 
charcoal. It crystallises in prisms melting at 93°, is soluble in hot 
water, very readily soluble in alcohol, ether, benzene, &c. The hydro- 
chloride forms flat prisms which melt at 155° with decomposition. 
The platinochloride erystallises in needles. The. benzoyl-derivative, 
CHPh: CH:C(NH.)NO-Bz, is prepared by adding a solution of benzoic 
chloride in absolute ether to a solution of the amidoxime inether. It 
crystallises in slender needles, readily soluble in alcohol, less soluble in 
benzene and chloroform and insoluble in cold water. It melts at 160°. 


Phenylallenylazoximebenzenyl, CHPh :‘ cH-oe5 N>OPh, is formed 
when the above benzyl-compound is boiled with water, or when it is 
heated above its melting point. It forms very slender, white needles 
readily soluble in alcohol, ether and chloroform, very readily in 
benzene. It melts at 102°. It is not dissolved either by acids or 


alkalis. 
Phenylallenylazoximethenyl, CHPh : CH-C<"')>0Me, is pre- 


pared by heating equivalent amounts of acetic anhydride and phenyl- 
allenylamidoxime for a short time ina dish. The product is treated 
with acid and alkali, decolorised by means of animal charcoal, and 
distilled with steam. It resembles phenylallenylazoximbenzenyl 
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in its solubility ; it melts at 78°, and sublimes when carefully heated 
without decomposition ; the vapour has the odour of apricot. 

Methyl phenylallenylamidoxime, CHPh : CH:C(NH,) : N-OMe, is 
prepared by the action of methyl iodide dissolved in alcohol on the 
sodium saltof the amidoxime. It melts at 98°, and dissolves readily in 
ether, alcohol, benzene and chloroform; it has only basic properties. 
The ethyl salt is obtained in a manner similar to the methyl salt, which 
it resembles in its solubility, &c. It melts at 83°. 

Phenylallenylazoximepropenylearboaylic acid, 


CHPh : CH-C<N'2>0-0H,-CH,COOH, 


is prepared by melting together equivalent amounts of succinic anhy- 
dride and phenylallenylamidoxime. The product is dissolved in 
dilute caustic soda, filtered, diluted with water, and precipitated with 
hydrochloric acid. It is then dissolved in alcohol and decolorised 
with animal charcoal. It forms long, lustrous prisms, readily soluble 
in alcohol and chloroform, less soluble in ether, benzene and hot 
water. It melts at 114°. It is a much feebler acid than that derived 
from benzenylamidoxime. The alkali salts are readily soluble in 
water. The silver salt forms a white powder; it is rather soluble in 
hot water but is partly decomposed when dissolved. N. H. M. 


Action of Hydroxylamine on Cinnamaldehyde Hydro- 
cyanide. By E. Bornemann (Ber., 19, 1512—1514). Cinnamaldozime, 
CHPh:CH:CH:N-OH, is prepared by digesting cinnamaldehyde 
hydrocyanide (Abstr., 1884, 1344) with free hydroxylamine for 
12 hours at 30—56°. It forms very slender, lustrous needles, readily 
soluble in ether, chloroform, alcohol, caustic alkalis and acids, almost 
insoluble in cold water and light petroleum. It melts at 134—136°. 
It reduces Fehling’s solution when warmed. The benzoyl-derivative, 
CHPh: CH:CH : NOBz, crystallises in weli-formed, white needles, 
melting at 123—125°, sparingly soluble in cold alcohol and benzene, 
insoluble in light petroleum. Phenylvinylhydroxyethenylamidowime, 
CHPh:CH-CH(OH)-C(N-OH)-NH,, is formed together with the above 
compound, when hydroxylamine and cinnamaldehyde hydrochloride 
are digested at 7°. The product of the reaction is evaporated in a 
warm place, extracted with ether, and dissolved in alcohol. Water is 
then added to the alcoholic solution which after some time yielcs 
heavy, white plates. When heated it begins to decompose at 136°, 
and melts at 141° to a black oily mass. N. H. M. 


Product of the Reduction of Metanitro-2-methylcinnamalde- 
hyde. By W. v. Minter and F. Kinxewin (Ber., 19, 1520—1521; 
compare this vol., p. 701).—The formation of a furfurane-derivative 
from ethyl phenoxyacetoacetate (Hantzsch, this vol., p. 707) points to 
a different interpretation of the result obtained by the reduction of 
metanitromethylcinnamaldehyde, than that previously given (loc. cit.) : 
the nitro-compound could be reduced to amidohydrocinnamaldehyde, 
and this would yield, with elimination of water, the compound 


3h 2 
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NH.’ CH.< GH. SCMe. This constitution would account for the 


formation of a bromine additive compound, and for the fact that the 
substance when oxidised is completely destroyed. N. H. M. 


Derivatives of Acetophenone, Benzylidenacetone, and Benzil. 
By O. Jacosy (Ber., 19, 1514—1520).—«-Pheny|l-a-anilidopropionitrile, 
CN-CPhMe:NHPh, is prepared by digesting an ethereal solution of a 
mixture of acetophenone and acetophenonehydrocyanide with aniline 
for several hours at 40—50°. On cooling, large prisms separate ; these 
are separated fromthe mother-liquor and crystallised from alcohol. It 
is a white substance, insoluble in water, sparingly soluble in alcohol, 
benzene and light petroleum, readily soluble in ether; it melts at 
152°. When digested with hydroxylamine, it decomposes into 
Janny’s phenylmethylketoxime (Abstr., 1883, 580), aniline, and hydro- 
cyanic acid. a-Phenyl-a-anilidopropionamide, CON H,-CMePh:N HPh, 
is obtained by shaking the finely powdered anilidonitrile with sul- 
phuric acid until it is all dissolved ; it is then heated for some hours 
on a water-bath, poured into cooled water, and neutralised with 
ammonia. The yellowish-brown mass is crystallised from alcohol. 
It is a white substance, insoluble in water, soluble in alcohol, ether 
and benzene, and melts at 119°. 

When a solution of a-phenyl-a-anilidopropionitrile in absolute 
alcohol is saturated with hydrochloric acid, symmetrical tripheny|- 
benzene, aniline hydrochloride, and ammonium chloride are formed. 

Cinnamylmethylketoxime, CHPh:CH-CMe:N-OH, crystallises in 
white, lustrous needles which melt at 110°; it is sparingly soluble in 
cold water and alcohol, readily in ether. 

When benzilhydroxyamide is treated with aniline, or with hydroxyl- 
amine, it is decomposed into benzil'and hydrocyanic acid. 


N. H. M. 


Chlorination of Acetophenone. By'H. Gautier (Compt. rend., 
102, 1248—1250).—The products of the action of chlorine on 
acetophenone cannot be ‘separated completely by fractionation. A 
considerable proportion of the monochloro-derivative crystallises 
out, but the liquid is a mixture of the bi- and tri-derivatives con- 
taining some of the mono-derivative in solution. The liquid portion 
boiling at 243—250° contained 39°87 per cent. of chlorine, but was 
separated into two fractions, the first of which boiled at 243—247°, 
and the second at 247—250°. This last fraction contained 45°43 per 
cent. of chlorine, whilst the number calculated for the trichloro- 
derivative is 47°65 per cent. It is evident that, contrary to the 
statement of Dyckerhoff, trichloracetophenone is one of the pro- 
ducts of the direct action of chlorine on acetophenone, and the 
author was also unable to confirm Dyckerhoff's statement that the 
prolonged action of chlorine results in the formation of benzoic 
chloride. He obtained evidence of the existence of a higher chloro- 
derivative which has not yet been isolated in a state of purity. 

C, H. B 
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Sulphone-ketones. By R. Orro (Ber., 19, 1641—1644).—When 
well dried silver phenylsulphoneacetate, SO,Ph-CH,-COOAg, is heated, 
the reaction which takes place is a complicated one, but the principal 
product is methylphenylsulphone, and not, as the author expected, a 
sulphoneacetone, CO(CH,’SO,°Ph)>. 

When monochloracetone is allowed to. act on sodium benzene- 
sulphinate, monophenylsulphoneacetone, COMe’CH.’SO,Ph, is formed. 
It crystallises from alcohol in glistening scales which melt at 57— 
58°. When this compound is brominated, and the resulting deriva- 
tive, CH,Br-CO-CH,SO,Ph, treated with another molecular: propor- 
tion of sodium benzenesulphinate, diphenylsulphonedimethylacetone, 
CO(CH.’SO,Ph)., is produced. This forms hard, glassy crystals 
melting at 149—150°. It is sparingly soluble in alcohol, ether, and 
benzene, easily in boiling glacial acetic acid. This class of sulphone- 
ketones is being investigated by W. Otto. L. T.. F. 


Action of Hydrogen Peroxide on Benzoic Acid,, By Hanrior 
(Comp. rend., 102, 1250—1251).—When benzoic acid is dissolved in 
5—10 times its weight of sulphuric acid and gradually mixed with 
3 times its weight of a 200 vol. solution of hydrogen peroxide also 
dissolved in sulphuric acid, an energetic reaction takes place. When 
the product is diluted with water and distilled in a current of steam, 
unaltered benzoic acid first passes over, and then a mixture of benzoic 
and salicylic acids. These two. acids are separated by neutralising 
with barium carbonate, filtering, and boiling the filtrate with an 
excess of baryta solution, when the salicylic acid is. precipitated in 
the form of a basic barium salicylate. A. small quantity of another 
acid is produced, which is more soluble in water than salicylic acid, 
gives a wine-red coloration with ferric chloride,.is turned brown by 
alkalis and even by ammonium carbonate in presence of air, and 
dissolves in concentrated sulphuric acid, forming a red solution. 

When weaker hydrogen peroxide solution acts on a sulphuric acid 
solution of benzoic acid at 200°, the liquid contains a certain quantity 
of phenol, but no salicylic acid. It would seem, therefore, that at a 
high temperature parahydroxy benzoic acid is produced, but it is also 
possible that the phenol is a product of the alteration of salicylic acid 
at the high temperature. C. H. B. 


Derivatives of Terephthalic Acid. By F. Aurens (Ber., 19, 
1634—1639).—In attempting to. convert amidoterephthalic acid into 
the corresponding tricarboxylic acid by Sandmeyer’s method, it was 
found that the basicity both of the amido-acid and of its methyl salt 
was so feeble that they could not be diazotised in dilute solutions. 
The acid was therefore diazotised in the usual way by passing nitrous 
anhydride through a paste of the acid’ moistened with strong hydro- 
chloric acid, and the resulting mass then gradually added to the 
boiling copper cyanide solution. The cyano-acid formed was easily 
soluble in water, and could not be obtained in a pure state. It was, 
therefore, at once saponified with potash, when trimellitic and 
isophthalic acids were formed. 
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The author has prepared the following derivatives of terephthalic 
acid :—Methyl nitroterephthalate crystallises in prisms melting at 70°. 
Methyl amidoterephthalate melts at 126°; its crystals show the blue 
fluorescence found by de la Rue and Miiller to be characteristic of 
amidoterephthalic derivatives. The hydrochloride of this ether forms 
white needles, easily decomposed by water; the platinochloride is 
crystalline. Chlorophthalic acid prepared by Sandmeyer’s reaction 
from the amido-acid, is soluble in alcohol and ether, sparingly so in 
boiling water and melts above 300°. The methyl salt forms silky 
scales soluble in alcohol and ether, sparingly in water, and melts at 
60°. The ethyl salt is an oil. The chloride, CsH;Cl(COCI)s, boils at 
300°. The amide forms white crystals, soluble in water and alcohol, 
and melts above 300°. oe eo 


Synthesis of Orcinol from Ethyl Acetonedicarboxylate. By 
H. Cornetius and H. v. Pecumann (Ber., 19, 1446—1451).—Ethyl 
dihydroxyphenylacetocarboaylate, COOEtC H.C,H(OH)(COOEt), 
[CH,COOEt : (OH), : (COOKt), = 1:3:5:°?:?], is prepared by 
gradually adding 21 grams of finely divided sodium to 100 grams 
of pure ethyl acetonedicarboxylate, the mixture being at first cooled 
with ice water, but the operation afterwards conducted at the ordinary 
temperature, and finally at 120°. When all action has ceased, the 
product is heated quickly to 145°, cooled to 80°, boiled on the water- 
bath with 500 c.c. of alcohol, and the solution decomposed with 
dilute sulphuric acid. It crystallises in snow-white, interlaced 
needles, melts at 98°, can be sublimed at a higher temperature, 
although the greater part is then carbonised, and is sparingly soluble 
in alcohol, ether, and light petroleum, nearly insoluble in water, and 
readily soluble in alkalis. The free acid could not be obtained, as 
on treatment with alkalis, carbonic anhydride is eliminated and 
dihydroxy phenylacetic acid formed. 

Dihydroxyphenylacetic acid, CsH{OH),CH,COOH, [(OH),=3: 5], 
crystallises with 1 mol. H,O in rhombic (¥) tables or needles, is readily 
soluble in water, alcohol and ether, insoluble in chloroform. When 
exposed in alkaline solution to the air, it gives a similar red colora- 
tion to that given by orcinol, which it closely resembles in many 
reactions ; it reduces Fehling’s solution and ammoniacal silver solu- 
tions, shows the homcfuorescein reaction when heated with chlo- 
roform and dilute soda, and gives a violet coloration with ferric 
chloride. The lead and silver salts are described. When the silver 
salt is heated in a current of carbonic anhydride, orcinol is obtained. 
A. J. G. 


Carboxylic Acids of Benzenylamidoxime and its Azoxime- 
derivatives. By G. Miitier (Ber., 19, 1491—1500; compare Abst., 
1885, 1227).—Benzenylamidoximecarboxylic acid (loc. cit.) can be 
obtained by the action of free hydroxylamine on paracyanobenzoic 
acid. 

Benzenylazoximethenylparacarboaylic acid, 


COOH-C.H: CSNY S0Me [1 : 4], 
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is prepared by boiling benzenylamidoximeparacarboxylic acid with 
acetic anhydride for one hour. It melts at 218°, is soluble in hot water, 
less soluble in ether and chloroform. The paracarborylic acid of 
benzenylazoximebenzenyl was prepared in manner similar to the 
above compound, but could not be obtained in the pure state. 
Parabenzenylazoximepropenyldicarboxylic acid, 


COOH-C,HC<N'P>0-0,H. COOH, 


is obtained by heating benzenylamidoximeparacarboxylic acid with 
an excess of succinic anhydride. It is soluble in alcohol, almost 
insoluble in ether and insoluble in benzene and chloroform ; it does not 
melt. 

Ethyl metacyanobenzoate, CN-C;HyCOOEt, prepared by Sandmeyer’s 
reaction, forms slender, matted needles, melting at 48°, soluble in 
alcohol, ether, and benzene. When heated with hydroxylamine 
hydrochloride (1 mol.) and sodium carbonate (} mol.) in dilute 
alcoholic solution at 80—100°, ethyl benzenylamidoximemetacarbozy late, 
CwH,.N20;, is formed; this crystallises in needles, readily soluble in 
alcohol, ether, and benzene, &c.; it melts at 118°. The free acid melts 
at 200°; it is soluble in hot water and alcohol, insoluble in benzene 
and chloroform. When the free acid is heated with a little acetic 
anhydride, it is converted into benzenylazoximethenylmetacarbowylic 
acid, CyHsN,03. This melts at 217°, and is very sparingly soluble in 
water and benzene, more readily in alcohol, ether and chloroform. 

Metabenzenylazoximepropenyldicarboaylic acid, Cy,HiN20,, is pre- 
pared by fusing together equal molecular weights of benzenylamido- 
ximemetacarboxylic acid and succinic anhydride ; it crystallises from 
hot water in needles which melt at 213°. It is readily soluble in 
alcohol and ether, sparingly in chloroform. 

Benzenylazovimebenzenylmetacarbowylic acid, 


COOH-C.H:C<*'D Soph, 


forms a crystalline powder. It melts at 218°, is soluble in glacial 
acetic acid, alcohol and ether, insoluble in water, benzene and 
chloroform. 

Ethyl orthocyanobenzoate crystallises in needles, readily soluble in 
alcohol, ether, and benzene, &c.; it melts at 70°. When heated with 
free hydroxylamine for several days at 80—100° it is converted into 
phthalimidozime, OR<G >NH. This crystallises from dilute 
alcohol in white needles, melting at 250°; when boiled with ferric 
chloride and hydrochloric acid it yields phthalimide. N. H. M. 


Paranitrobenzoicsulphinide. By W. A. Noves (Amer. Chem. J., 
8, 167—175).—Nitrotoluenesulphonamide was prepared from para- 
nitrotoluene by the usual methods ; it forms white crystals melting at 
186—187°. It was oxidised in slightly alkaline and dilute aqueous 
solution ; the filtered product of the reaction was acidified, filtered 
from unaltered amide and concentrated, when potassium anhydronitro- 
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sulphaminebenzoate, NO, OH< of S.>NK, separated out; this salt 


requires 100 parts of cold ie for solution. The hot aqueous 
solution of the potassium _ when acidified deposits paranitro- 


benzoicsulphinide, NO, CHL< ES °>NH [CO : SO, : NO, = 1: 2:4), 


melting at 209°; it is aoa bitter,. as: are also its salts. The 
barium and silver salts are described. 


Para-amidobenzoicsulphinide, NH,*C,.H3< = “4 > NH, is obtained from 
2 


the preceding compound by reduction with ammonia and sulphuretted 
hydrogen; it is almost insoluble in cold water, more soluble in 
alcohol and ether; its solution shows a dark blue finorescence; the 
colourless crystals melt with decomposition at 283—285°. The 
potassium, barium, and silver salts are described. H. B. 


Oxidation of Benzene-derivatives: with Potassium Ferri- 
cyanide. By W. A. Norges (Amer..Chem. J., 8, 176—185).—It has 
been supposed that the orthosulphaminebenzoic acids were not 
capable of separate existence, only their anhydrides being known. 
But by employing potassium ferricyanide instead of potassium per- 
manganate as the oxidising agent for orthotoluenesulphonamide it is 
shown that the free acid may be obtained.. For the preparation of 
orthotoluenesulphonamide, Claesson and Wallin’s method—treatment 
of toluene with chlorosulphonic acid—was found to give the best 
results. At the same time an amide melting at 108—11U° is formed ; 
it is a mixture of the ortho- and para-amides. 

Orthosulphaminebenzoic acid, COOH:C,H,SO,NH2, was prepared by 
boiling the orthotoluenesulphonamide with a strong, alkaline solution 
of potassium ferricyanide, orthobenzoicsulphinide and sulphobenzoic 
acid are also formed but in comparatively small quantity; after 
removing most of the ferrocyanide by crystallisation and unoxidised 
material and potassiam sulphate by partial neutralisation, the pro- 
duct of the reaction was extracted by ether in acid solution; the 
barium salt was prepared, purified, and finally decomposed by hydro- 
chloric acid. The acid crystallises well, is readily soluble in water, 
and has an acid but not sweet taste; its melting point varies (153— 
167°), owing to its gradual change into the anhydride. Two barium 
salts with 9 and 2 mols. H,O respectively are described, and two 
silver salts COOAg’C,H,SO,N H, and COOAg’C,H,SO,NHAg ; these 
salts do not have a sweet taste. 

Corresponding silver salts of parasulphaminebenzoic acid are described; 


as also that of orthobenzoic sulpliinide, CHi<co >Nag. 
2 


H. B. 

Pseudocumene.derivatives.. By W. Kexse and K. Parue (Ber., 
19, 1546—1547).—Pseudocumenesulphonic acid is decomposed by 
bromine in presence of water, mainly into bromopseudocumene and 
sulphuric acid; the bromosulphonic acid, C.HMe,BrSO,H + 14H,0 
[ Me, : Br: SO,H =1:2:4:3: 5], formed in small quantities, 
crystallises in colourless needles which melt at 116°. 

‘Its sodium salt crystallises with 1 mol. H,O in white glistening 
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needles, the potassiuwm salt with 1 mol. H,O in leaflets or needles, the 
lead salt with 3 mols. H,O is a crystalline precipitate, and the silver 
salt forms sparingly solable micaceous leaflets. 

Dinitrobromopseudocumenes, {Me;: Br : (NO.)2 =1:2:4:5:3:6 
and 1:2:3:4:5:6], crystallise in minute, golden tables and leaflets 
respectively ; the former melts at 213—214°, the latter at 180—181° ; 
both are sparingly soluble in alcohol. The bromosulphonie acid, 


[Me,: Br: SO;H = 1:2:4:5: 6], 


obtained by sulphonating the: bromopseudocumene melting at 75°, 
erystallises with 1 mol. H,O in hard needles, softens at 105°, and 
melts at 121°. Its amide crystallises in aggregate of needles melting 
at 183°—184°; the potassium and sodium salts in sparingly soluble 
leaflets and minute tables-respectively.. The pseudocumenesulphonic 
acid obtained from it by hydrogenation forms a barium salt crystal- 
lising with 1 mol. H,O: in leaflets, a sodiwm and potassium salt with 
1 mol. H,O in soluble leaflets, and an amide in thick prisms melting 
at 178—179°. 

Tetramethylbenzene, C;HzMe, [= 1:2: 3: 4], prepared by methyl- 
ation of pseudocumene at a high pressure, or preferably by hydrolysis 
of its sulphonic acid, is-a colourless, aromatic liquid boiling at 
170—190°. The sodium salt of its sulphonic acid crystallises with 
1 mol. H,O in delicate needles, and the amide in hard prisms melting 
at 177°, insoluble in water, readily soluble in alcohol and benzene. 


V. Vs 


Synthesis of Indole-derivatives. By E. Fiscner (Ber., 19, 
1563—1570).—Indole-derivatives are readily obtained by heating with 
zinc chloride the primary and secondary aromatic hydrazine com- 
pounds of all saturated ketones and ketonic acids containing a methyl 
or methylene-group, and of all aldehydes containing a methylene-group. 

Methylketole is obtained by heating acetonephenylhydrazine with 
five times its weight of zinc chloride at 180°. 

Dimethylindole, CH US cMe, prepared from the phenylhydra- 
zine compound of methyl ethyl ketone, melts at 106°, does not show 
the pine-wood reaction, and by treatment with nitrous acid is con- 
verted into the nitrosamine, C,NH,Me,NO; this is reconverted into 
dimethylindole by the action of stannous chloride. 

Methylethylindole, CH <OES OMe, prepared from the phenylhy- 
drazine compound of methyl propyl! ketone, is liquid, distils unaltered, 
and gives an oily nitrosamine. 


Dimethylindole, OHi<jGp>CMe, melting at 56°, and methyl- 


phenylindole, CsH.i<yQu>CPh, melting at 100—101°, are obtained 


from the compounds of methylphenylhydrazine with acetone and with 
acetophenone respectively ; both give the pine-wood reaction. 

The phenylindole, prepared from acetophenone phenylhydrazine, is 
identical with the a-phenylindole of Pictet (this vol., p. 711). 
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Diphenylindole, Olen 
phenylhydrazine either by heating with zinc chloride or by warming 
in alcoholic solution with hydrochloric acid. It melts at 122—123°, 
distils unaltered, and does not give the pine-wood reaction. 

Skatole was obtained from the phenylhydrazine-derivative of prop- 
aldehyde ; homologous compounds are formed from the hydrazine 
compounds of valeraldehyde and cnanthaldehyde, but are not 
described. 

By the action of phenylhydrazine on acrolein, a crystalline sub- 
stance of the formula C,H, N, is obtained ; it does not yield an indole- 
derivative when fused with zinc chloride, and is probably closely 
related to Knorr’s pyrrazoles. 


Indolecarboaylic acid, CH. < Vy >C-COOE, is obtained as its 


ethyl or methyl salt by heating the phenylbydrazine-derivative of 
ethyl or methyl pyroracemate with zinc chloride at 195—200°. The 
free acid crystallises in long, slender needles, melts at about 200°, 
partly subliming and partly decomposing into indole and carbonic 
auhydride at the same time. It is moderately soluble in water, readily 
in alcohol and ether. 


Methylindoleacetic acid, NA<©4*>0-CH,-COOH, is prepared b 
CMe ile y 


heating phenylhydrazinelevulinic acid melting at 108° (Ber., 16, 
2243), with zinc chloride at 135—140°. It melts at 195—200° with 
evolution of carbonic anhydride and conversion into the dimethy]l- 
indole obtained from methyl ethyl ketone. If the above phenylhydra- 
zine-derivative is heated alone at 170°, it is converted into an anhy- 
dride, C,H,,N,O, melting at 107°. Dimethylindole acetic acid, 


NMe< (sls C-CH,COOH, is obtained as its ethyl salt from the 


compound of methylphenylhydrazine and ethyl levulinate. The free 
acid melts at 186° and decomposes at higher temperatures into 
carbonic anhydride and trimethylindole, C,NH,Me;; this is liquid, 
boils without decomposition, and does not colour pine-wood. 


Dimethylindolecarboxylic acid, N Me<(sy>0-COOH, prepared 


from the compound of methylphenylhydrazine with ethy] acetoacetate, 
melts at 200° with decomposition into carbonic anhydride, and that 
dimethylindole which is also obtainable from acetone. 

In conclusion, it is pointed out that all indole compounds derived 
from primary hydrazines contain an imide-group, and that the pine- 
wood reaction is no longer obtainable if both the carbon-atoms of the 
indole-ring are combined to alkyl-groups, or if one is combined with 
carboxyl. A. J. G. 


‘SCPh, is prepared from desoxybenzoin 


Action of Aluminium Chloride on the 2-Monohaloid Naph- 
thalene Compounds. By L. Roux (Bull. Soc. Chim., 45, 510— 
521).—When a-bromonaphthalene dissolved in carbon bisulphide is 
heated with 15 to 20 per cent. of aluminium chloride at 44° for about 
an hour, the mixture blackens very much, and f-bromonaphthalene 
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is formed accompanied by some tarry matters and a small quantity of 
naphthalene and dibromonaphthalenes. 6-Bromonaphthalene crystal- 
lises in the rhombic system, forming smal], lustrous, pearly scales; its 
sp. gr. = 1°605 at 0°; it melts at 59° and boils at 280—285°; with 
picric acid it forms a compound crystallising in slender, yellow needles 
and melting at 79°. 

An unsuccessful attempt was made to prepare 8-bromonaphthalene 
directly from naphthalene by the addition of bromine in the presence 
of aluminium chloride, the a-compound is, however, alone formed, 
although on further heating it is finally converted into the 6-com- 

und. 
On heating a-chloronaphthalene in carbon bisulphide with alumin- 
ium chloride on the water-bath for two hours, the mixture blackens 
and a small portion is converted into the 8-compound. 

a-lodonaphthalene when treated in a similar manner with alumin- 
ium chloride is not converted into the B-compound, but iodine is set 
free and naphthalene and some tarry matters obtained. 

If a mixture of a-bromonaphthalene and toluene is heated with 
aluminium chloride, naphthalene and a mixture of bromotoluenes is 
formed ; when the toluene is replaced by benzene a similar reaction 


takes place. A. P. 


Naphthalene-derivatives. By I. Guarescui (Gazzetta, 16, 142— 
153).—Laurent and Glaser have described a dibromonaphthalene 
tetrabromide crystallising in rhombic tables or prisms. It is here 


shown that this substance is a mixture of two or more isomerides 
separable by fractional crystailisation from ether, and subsequently 
from chloroform into a portion with a definite melting point, 173— 
174°, and two other portions melting at about 97—100° and 119—120°. 
The first crystallises in colourless prisms, insoluble in water, sparingly 
soluble in alcohol and ether, readily soluble in benzene and chloroform. 
Treated with sodium ethoxide it yields a tetrabromonaphthalene 
melting at 175°, crystallising in needles or prisms and yielding on oxida- 
tion dibromophthalide and tetrabromonaphthaquinone ; its constitu- 
tion is thus probably [Br: Br: Br: Br = 2:3:1':4’]. Both the 
other portions of the dibromonaphthalene tetrabromide yield a tetra- 
bromonaphthalene which melts at 119—120°, and crystallises in small 
colourless needles, soluble in ether and benzene. The tetrabromo- 
naphthaquinone mentioned above [O,: By =1:4: 2:3: 1': 4), 
crystallises in orange-yellow prisms melting at 224—225°, sparingly 
soluble in cold, readily in hot alcohol. A brief description is also 
given of similar experiments with the chloronaphthalenes—to be 
described in a future memoir. Vv. & Y¥. 


Conversion of Naphthalene-derivatives into Substituted 
Phthalides. By I. Guarescai (Ber., 19, 1154—1157).—Paradichloro- 
naphthaquinone, CyH,Cl,O, [Cl, = 1: 4’], is prepared by warm- 
ing a glacial acetic acid solution of f-dichloronaphthalene with 
chromic acid on the water-bath for 30 minutes. It crystallises in 
long, yellow needles, is practically insoluble in water, but dissolves 
readily in ether, melts at 173—174°, and sublimes in fine needles ; 
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soda converts it into chloroxynaphthaquinone which is precipitated 
in reddish flocks on the addition of an acid. It combines with 
phenylhydrazine, forming a coloured mass, soluble in alcohol to a 
reddish-violet solution; it also combines with aniline, forming chlo- 
ronaphthaquinoneanilide, NHPh°C)H,Cl0., which crystallises in 
garnet-red needles, and melts at 183—185°. 

On evaporating to dryness the mother-liquor of paradichloronaph- 
thaquinone and treating the solid residue with water, a whitish crys- 
talline powder consisting of paradichlorophthalide, C,H,Cl,0, [Cl = 
1: 4], remains; this crystallises from alcohol in short prisms or flat 
needles, melts at 163°, and sublimes unaltered; it is very sparingly 
soluble in water, but dissolves readily in alcohol or ether, forming 
neutral solutions; it is also soluble in aqueous potash or soda 
from which hydrochloric acid precipitates it unaltered; it is a very 
stable compound, does not reduce ammoniacal silver nitrate, and does 
not form any colouring matter with phenol and sulphuric acid ; it does 
not unite with hydroxylamine hydrochloride or phenylhydrazine. 

A 


Derivatives of Camphor. By L. Barstano (Gazzetta, 16, 132— 
139).—In a former paper (this vol., p.. 72) the author has shown 
by means of the phenylhydrazine reaction that camphor contains a 
carbonyl-group. Camphophenylhydrazine is an oil readily decom- 
posed, even when boiled under reduced pressure. In ethereal solution 
it is converted by hydrogen chloride into aniline hydrochloride and the 
nitrile of campholenic acid (compare Goldschmidt and Ziirrer, Abstr., 
1884, 1364), thus: CiyHissN,HPh + HCl = C,H,;CN + NH.Ph,HCI. 
When distilled with concentrated hydrochloric acid it yields the same 
products together with camphor and phenylhydrazine hydrochloride, 
thus: 2C,H,,.N.HPh + 2HCl + H,O = C,H,CO + C,H,;*CN + 
NH,NHPh,HCl + NH,Ph,HCl. The reaction between bromocamphor 
and phenylhydrazine is very violent; to modify it the temperature 
must be lowered and the solvents perfectly dried. Under these con- 
ditions phenylhydrazine hydrobromide is formed together with a 
derivative of dihydrazine, which it is proposed to designate camphyl- 
phenyldihydrazine. This compound, N,H,Ph-C,)H;:N:HPh, is a 
solid, amorphous substance, melting at 55°, soluble in alcohol and 
ether, insoluble in water. The reaction leading to its formation is as 
follows: CyH,BrO + 3PhHN,.H, = N,H.Ph°CyH,:N.HPh + 
PaN,H;,HBr + H,0. ¥. Be Vs 


Solubility of Chitin. By C. F. W. Kroxensere (Zeit. Biol., 22, 
480—488).—The solution of chitin in concentrated hydrochloric acid 
is not a simple one like that of sugar in water. During the first hour 
of the action of this acid, a chitin chloride is formed which swells up 
in the acid; on filtering, a cloudy filtrate is obtained, which contains 
about 2 per cent. of chitin precipitable by water or baryta-water. 
The filtrate, moreover, on heating does not yield glucosamine hydro- 
chloride or other products of decomposition. After longer action of 
the acid, a partial or complete dissociation of the chloride first formed 
occurs; a clear fluid anda jelly-like residue being distinguishable ; 
the filtrate yields 1 to 2 per cent. of dry residue, consisting mostly 
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of a dextrin-like substance with small reducing power; only very 
small quantities of chitin, precipitable by water, and of glucosamine 
hydrochloride being present. The action of 5 and 10 per cent. solu- 
tions of sodium and potassium carbonates saturated witb chlorine is 
to convert chitin into a substance corresponding to amidulin. A 
small amount of chitin had entered into solution at the end of 12 
days ; it was filtered ; the filtrate was colourless and gave a dry residue 
of 0°15 to 0°32 per cent. after'the salts had been dialysed away. This 
residue dissolved easily in cold water, reduced alkaline copper 
solutions on heating, and gave copious ‘precipitates insoluble in excess, 
with both neutral and basic lead acetate. These precipitates and its 
indiffusibility distinguish this substance from glucosamine hydro- 
chloride. It is a compound of glucosamine hydrochloride, and a more 
feebly reducing substance, probably a carbohydrate resembling dex- 
trin. After some months it undergoes dissociation; water dissolving 
from it glucosamine hydrochloride, the residue consisting of a feebly 
reducing dextrin-like carbohydrate, which, however, gives no colour 
with iodine. The chitin-wwhich remains undissolved by the action of the 
alkaline hypochlorites is altered mechanically, having a paraffin-like 
appearance; it swells up in water, is coloured faintly red by iodine, 
and when boiled with caustic soda decomposition products are formed 
which colour the liquid yellow. After prolonged dialysis, it was 
dried on the water-bath, and it then began to form decomposition 
products easily soluble in water; these being removed by water, the 
residue was dried over H,SQ,, and was found to behave to hydrochloric 
acid like ordinary chitin. W. Dz. H. 


Bitter Principle of the Hop. By H. Buncener (Bull. Soc. 
Chim., 45, 487—496).—A bitter principle which the author desig- 
nates lupulic acid, C»H.»O,, may be obtained from hops by extracting 
with light petroleum and purifying by repeated recrystallisation. It 
forms colourless, prismatic crystals, melts at 92—93°, and is readily 
soluble in the usual solvents with the exception of water; on treating 
its ethereal solution with an aqueous solution of copper acetate, 
copper lupulate, Cs5oHO,Cu, is precipitated as a green, crystalline 
powder. The author was unable to obtain the salts of potassium, 
sodium, calcium, and barium, in the crystalline form; the salts of the 
alkalis are very soluble in water, whilst those of calcium and barium 
are insoluble in water but dissolve in alcohol. Lupulic acid reduces 
ammoniacal silver solutions, it is also rapidly oxidised by the air, 
being converted into an amorphous, yellow, resinous compound, very 
similar in its properties to the unaltered acid, a small amount of 
valeric acid and aldehyde being formed at the same time; it is pro- 
bable that the unpleasant odour of old hops is due to this. The 
oxidised resinous product is soluble in water (0°3 gram per litre), 
forming a very bitter, yellow solution from which it is precipitated on 
the addition of sulphuric acid. It is to this resinous compound that 
the bitterness of beer is due; in aqueous infusions of hops, however, 
a considerable amount of the unaltered lupulic acid is present, dis- 
solved in minute floating globules of oil. 

The resinous oxidation product of lupulic acid has an antiseptic 


§10 ABSTRACTS OF CHEMICAL PAPERS. 


action on the lactic acid ferment, but the various saccharomyces and 
the acetic acid ferment are unaffected by it. A. P. 


Blue Colouring Matter of Decaying Wood. By S. Riprat 
(Chem. News, 53, 277—278).—The blue colouring matter formed in 
decaying birch wood (Petula alba) is soluble in chloroform and 
glacial acetic acid to a fine blue solution ; potash changes it to brown, 
but on acidifying the blue colour returns. On evaperating the 
chloroform solution, a blue, amorphous mass is left, soluble in glacial 
acetic acid but turned brown by concentrated hydrochloric acid. 
The acetic solution loses its blue colour after a time or on warming, 
hence on partial evaporation, a brown residue is obtained ; this residue 
gives a brown precipitate in water, insoluble in chloroform or carbon 
bisulphide but soluble in glacial acetic acid, potash or ammonia 
yielding a yellowish-brown solution ; when acidified with hydrochloric 
acid the alkaline solutions give a bright blue precipitate. The 
colouring matter is non-nitrogenous and is destitute of mineral 
matter, the blue colour is destroyed by reducing agents, but may be 
restored by careful treatment with nitric acid. The chloroform 
solution exhibits a faint but distinct absorption-band in the spectrum, 
situated between the C and D lines. Coniferin has not been detected 
in birch wood. Moreover, comparative experiments establish the 
distinction of this blue colouring matter from that found in decaying 
Canadian balsam pine wood (Abies balsamea), and from that produced 
by the action of sulphuric acid on coniferin. It is suggested that its 
origin may probably be traced back to the action of an organism. 

D. A. L. 

Transformation of Pyrroline into Pyridine. By G. Cramictan 
(Gazzetta, 16, 140—141).—The formation of monochloro- and mono. 
bromo-pyridine from potassium pyrroline by the action of chloroform 
and bromoform respectively, observed by the author in association with 
Dennstedt (Abstr., 1882, 867 and 1214), is capable of two explana- 
tions. It may be considered firstly that a CCl-grouping is introduced 
as such, thus: C,H,NK + CHCl, = C,H,NCCl + KCl + HCl; or 
secondly, the CH-grouping of the chloroform remains intact, whilst 
there is an interchange between the chlorine of the chloroform and 
the hydrogen of the pyrroline, thus: C,H,NK + CHCl, = C,H;CIN-CH 
+ KCl + HCl. The former explanation was preferred by the 
author, inasmuch as carbon tetrachloride yields the same chloro- 
pyridine as chloroform. But as Weidel has subsequently shown that 
in the homopyridine of Hofmann, which is identical with the bromo- 
pyridine from pyrroline, the position of the bromine is the same as 
that of the carboxyl in nicotinic acid [N: Br= 1:3], the author 
now inclines to the second explanation, as more in accordance with 
the above constitution of the bromopyridine. ¥. &.. Y¥. 


Constitution of some Quinoline-derivatives. By Z. H. Sxraup 
and P. Brunner (Monatsh. Chem., 7, 139—157).—Metamidotoluene 
when subjected to Skraup’s reaction, yields (like several other meta- 
derivatives) two isomeric methyl-quinolines. These were separated 
by crystallisation of their hydrogen sulphates from alcohol. The base 
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whose sulphate crystallises out first, occurs in by far the larger 
quantity; it boils at 250°; the platinochloride, (CjH,N2),H,PtCl, + 
2H.O, melts at 223—224°; the picrate melts at 237°; the chromate 
melts at 88—90°, and is sparingly soluble in hot water. It has the 
constitution C,NH,Me [ Me = 2]. 

The second base boils at 250—252° ; its platinochloride, 


(CyNH,),PtCl, + 2H,0, 


melts at 223—224°; the picrate melts at a far lower temperature than 
that of the first base, and the chromate is readily soluble. 

Quinolinecarboxylic acid, C5NH.COOH [COOH = 2], is obtained 
by oxidising the first base with chromic acid under pressure. It 
erystallises in slender needles, melts at 247°, is sparingly soluble in 
cold water, only gives a very pale coloration with ferric chloride, and 
none with ferrous sulphate, and yields quinoline when heated with 
lime. The hydrochloride, C,H;NO,,HCl + H,0, crystallises in 
triclinic prisms, a: b : ¢c = 0°4493: 1: 0°3774. The platinochloride, 
(CyH;NO.)2,H2PtCl,, crystallises in large, thick, dark orange-red, 
monoclinic prisms, a:b: ¢ = 0°6923:1:0°6026. This acid thus 
differs from the six quinolinecarboxylic acids previously known, and 
completes the group of these acids, seven being indicated by theory. 
As this acid is obtained from metamidotoluene by the glycerol reaction, 
&e., the COOH-group must be in either the 2 or the 4 position, the 
acid prepared from metamidobenzoic acid by Skraup’s reaction, 
having its COOH-group in the complementary position. The forma- 
tion of the latter acid from 1, 4 quinolinedicarboxylic acid shows, 
however, that in it COOH = 4; therefore the new acid must have the 
constitution [COOH = 2]. 

1, 4 Quinolinedicarborylic acid, C,NHs(COOH), is prepared by 
heating amidoterephthalic acid, orthonitrophenol, glycerol, and sul- 
phuric acid, at 160—180° for one hour. It crystallises in long needles, 
is very sparingly soluble in cold water, melts at 268—270°, and 
decomposes at a slightly higher teniperature. The hydrochloride, 
C,,H;NO,,HCl + 13H.0, crystallises in microscopic, four-sided tables ; 
the platinochloride, (C,,H,;NO,).,H,PtCl,, forms a yellowish-red, crys- 
talline powder. When the acid is heated at 170—180° it loses carbonic 
anhydride, and is converted into a mixture of 1 and 4 qninoline- 
carboxylic acids, the latter greatly preponderating. A. J. G. 


Syntheses in the Quinoline Series. By F. Jusr (Ber., 19, 
1462—1466).— Phenylhydroxyquinolinecarbuxylic acid, 


OH-C,NH,Ph:COOH, [Ph: COOH: OH = 2’: 3’:4'], 


is obtained from its ethyl salt (this vol., p. 161) by saponification, &c. 
It is crystalline, melts at 232°, loses carbonic anhydride when heated 
above its melting point, is readily soluble in acetic acid, sparingly 
soluble in hot water or boiling alcohol, nearly insoluble in ether and 
cold water. The calcium and silver salts are described. 
Phenyhydroayquinoiine, C,NH;Ph‘OH, [Ph:OH = 2’:4'] is ob- 
tained from the acid above described by heating above its melting 
point or by heating its ethyl salt with hydrochloric acid under 
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pressure. It crystallises in colourless plates, melts at 253°, and yields 
salts with both acids and bases. A. J. G. 


Syntheses in the Quinoline Series. By F. Jusr (Ber., 19, 1541 
—1545 ; compare this vol., p. 161).—Ethyl phenylhydrozyparatolu- 
quinoline carboxylate, OH*C,NH;MePh-COOEt [= 4’: 4:2’: 3'], is 
obtained by heating ethyl paratolubenzenylmalonate (from ethyl 
sodomalonate and benzoylparatoluidimide chloride, this vol., p. 617) at 
160°. It crystallises from alcohol in long, slender, colourless needles, 
melting at 236° and it dissolves in strong hydrochloric acid with forma- 
tion of an unstable hydrochloride. The free acid is prepared by boiling 
the ethyl salt with an excess of caustic potash. It forms.a voluminous 
precipitate consisting of slender needles, dissolves rather readily in 
hot glacial acetic acid, and is almost insoluble in water, alcohol, and 
ether. When heated at 250° it gives off 1 mol. of carbonic anhydride 
and yields a-phenyl--y-hydroeyparatoluquinoline, C,NH,MePh-OH. 
The latter is more conveniently prepared by heating the ethyl salt of 
the acid with moderately strong hydrochloric acid at 150°. It crystal- 
lises from alcohol in lustrous plates melting at 291°. It has the pro- 
perties of a base and of a phenol. 

Ethyl a-phenyl-y-hydroxyorthotoluquinolinecarboxy late, 


OH-C,NH,MePh-COOEt [= 4’: 1: 2’: 3’], 


is obtained by heating the product of the reaction between ethyl 


sodomalonate and benzoylorthotoluidimide chloride (Joc. cit.) at 170° ; 
it melts at 208°5°. N. .H. M. 


Synthesis of Isoquinoline. By S. Gasriet (Ber., 19, 1652— 
1656).—Thbe author has employed a similar method to that used 
by him (this vol., pp. 265 and 630) for synthesising phenyliso- 
quinoline. As the compound COOH-C,H,CH,COH, which should 
form the starting point, is unknown, the author employed the cor- 
responding dicarboxylic acid, COOH:C,HyCH,COOH, described by 
Hlasiwetz and Barth, Schreder, W. Wislicenus, and others. When the 
ammonium salt of this acid was heated, ammonia and water were 
evolved, and homo-orthophthalimide, ote obtained. This 
forms colourless needles, sparingly soluble in alcohol, more easily in 
acetic acid, melts at 233°, and distils almost unchanged. When heated 
with phosphoric oxychloride at 150—170° it yields dichlorisoquinoline, 
Om ors > which crystallises from alcohol in long, flat needles, 
melting at 122—123°. It sublimes slowly at 100°, has a peculiar 
sweetish odour, but does not show basic properties. When heated for 
three hours at 170° with hydriodic acid and amorphous phosphorus 
it yields monochlorisoquinoline, C.NH,Cl; this crystallises in long, 
colourless needles, melts at 45° and dissolves readily in acids but its 
salts are decomposed by water. If the dichloro-cumpound is heated 
for a long time with amorphous phosphorus at 200° it yields 
isoquinoline. i F. F 
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Morphine Lactate. By D. B. Dorr (Pharm. J. Trans. [3], 16, 
958—959).—Morphine lactate crystallises from water in four-sided 
prisms of the composition C,;HigNO3,C3;H,O3. At 15°5° one part of the 
salt dissolves in eight parts of water, or in 93 parts of 85 per cent. 
alcohol. Heated at 110° it very slowly undergoes decomposition, 
losing weight and darkening in colour. D. A. L. 


Thebaine. By W. C. Howarp and W. Roszr (Ber., 19, 1596— 
1604).—Former experiments by one of the authors (Abstr., 1884, 
1202) have shown that thebaine is a tertiary base, and that when 
heated with hydrochloric or hydrobromic acid it yields morphothebaine 
together with either methyl or ethyl chloride. By repeating the ex- 
periment with hydriodic acid it is shown that methyl iodide is 
formed thus: C,,H.,.NO,; + 2HI = C,,H,,NO, + 2MeI. Thebaine, 
C,;H,;NO(OMe),, is therefore the dimethyl ether of morphothebaine, 
C,;H;;NO(OH)),. 

Morphothebaine is also characterised as a tertiary base by its com- 
bining directly with the halogen-derivatives of the hydrocarbons; its 
methiodide crystallises in quadratic tables, the ethiodide in the 
rhombic form, and the benzochloride in small needles. 

Among the products of the decomposition of thebaine-methyl- 
hydroxide are trimethylamine, and a substance of the composition 
C,H.0;, which is probably an oxy-derivative of phenanthrene. 

¥. Eh Ve 


Notes on Quinine Hydrate. By Ftiicxicer (Pharm. J. Trans. 
[3], 16, 897) and by O. Hesse (ibid., 937).—Controverting the state- 
ment of Fletcher (this vol., p. 371) that quinine hydrate contains 
only 1 mol. H,0, Fliickiger points out that a trihydrate is obtained by 
precipitating with ammonia a solution of quinine sulphate, saturated 
at 15°, and that it crystallises perfectly; other amorphous hydrates 
may however be obtained by other methods, for example: an 
amorphous dihydrate is precipitated by ammonia from concen- 
trated solutions of quinine sulphate. Hesse (loc. cit.) confirms 
Fliickiger’s statement with regard to dilute solutions of quinine salts. 
Quinine trihydrate may be crystallised from ether at temperatures 
not above 10°, but it is more generally obtained in the amorphous 
state from this menstruum. The trihydrate may be exposed in the 
air at 15° without loss of water, but at 20° it loses 1 mol. H,O, and 
when dried first at 40° then at 60°, it loses all its water. Quinine 
becomes perfectly anhydrous at 100°, but if partially dried at 30°, or 
when in the amorphous form, as generally obtained from ether, it 
retains a smali quantity of water with great persistency. When 
exposed over sulphuric acid at 20°, quinine trihydrate loses all or 
only part of its water according to the strength of acid employed. 
The quinine of commerce varies in hydration, but averages 2 mois. H,0. 


D. A. L. 


Cinchonidine in Quinine Sulphate. By O. Hesse (Pharm. J. 
Trans. [3], 16, 1025—1026).—The author criticises and exposes the 
inconsistency of De Vrij’s methods and results (compare Cownley, 
this vol., p.632). It is remarked, however, that the cinchonidine may 
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be determined wlth great accuracy in presence of quinine by the 
optical method ; but the absence of hydroqninine (CH. .N,0.) must 
first be ensured, for otherwise, as is evident from a comparison of the 
rotatory powers of the three alkaloids (by Oudeman’s method for con- 
centration B; quinine tartrate, [a ]p = — 212°5° ; hydroquinine tartrate, 
[a]» = — 176°9°; cinchonidine tartrate, [a]p = — 132°0°), the hydro. 
quinine will be regarded as cinchonidine, and whereas hydroquinine 
is therapeutically as good as quinine, cinchonidine is not. Moreover, 
hydroquinine is associated with quinine in the bark, and cannot be 
separated completely from it except by converting quinine sulphate 
into the acid salt and recrystallising this from water or alcohol. It is 
also precipitated along with the quinine by a soluble tartrate. 
D. A. L. 

Xanthostrychnol and Strychnol. By W. F. Loesiscn and 
P. Scnoor (Monatsh. Chem., 7, 75—94).— When xanthostrychnol (this 
vol., p. 269) is reduced with hydrochloric acid and stannous chloride, 
and the stannochloride decomposed in the usual way, a base is obtained 
which is identical with the amidostrychnine formed by the reduction 
of nitrostrychnine with tin and hydrochloric acid (this vol., p. 268), 
together with a minute quantity of another base. Acetamidostrychnine, 
C.,H,,N,0.°N HAc,H,0, forms quadratic tables melting at 205° (uncorr.). 
When dissolved in a little dilute sulphuric acid, and potassium 
dichromate added, it does not give a blue coloration, but when boiled 
for some time with dilute sulphuric acid it gives the colour reactions 
for amidostrychnine. The hydrochloride forms colourless tables easily 
soluble in water; the platinochloride is obtained as an orange-yellow 
precipitate. With sulphuric acid, nitric acid, acetic acid, and oxalic 
acid, acetylamidostrychnine also forms characteristic salts. From its 
reduction products xanthostrychnol cannot be an azo-compound. 

When xanthostrychnol is boiled with dilute hydrochloric acid for 
some minutes, or when it is allowed to remain for some time in solu- 
tion in strong hydrochloric acid, the addition of a slight excess of 
ammonia causes the precipitation of a yellow substance, which the 
authors have identified as nitrostrychnine. From this they conclude 
that the action of hydrochloric acid is to dehydrate the xantho- 
strychnol, and they now regard the latter as the hydrate of nitrostrych- 
nine, Co,H2,N,0,N0,,2H,0. In theformer paper (Joc. cit.) they considered 
xanthostrychnol to be isomeric with nitrostrychnine. It was not 
possible to obtain compounds of xanthostrychnol with ammonia, tri- 
methylamine, or aniline. The acid and normal barium salts of xantho- 
strychnol are described. Iodide of methyl gives with the potassium 
salt a brilliant scaly precipitate, which is converted into a cinnabar- 
red salt by addition of a little alkali. Xanthostrychnol can be 
obtained from nitrostrychnine by boiling with aqueous as well as with 
alcoholic potash. 

Strychnol or strychnine hydrate, C,»H2,N,O, + 2H,0, is prepared by 
boiling strychnine with a mixture of sodium ethoxide and absolute 
alcohol. The strychnine dissolves with a yellow coloration. On evaporat- 
ing the mixture to expel the alcohol, a brown oil remains, which in 
time becomes solid. On dissolving this in water and passing a 
stream of carbonic anhydride, strychnol separates as a slightly yellow 
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precipitate, which can be further purified by solution in ammonia and 
reprecipitation. It then forms a white, crystalline mass, consisting of 
microscopic, wedge-shaped needles ; it does not give the strychnine 
reaction with potassium dichromate and sulphuric acid, but is coloured 
an intense carmine-red with sulphuric and nitric acids. At 150° 
the greater part of the water is lost, but decomposition takes place, 
and strychnine cannot be obtained from the residue. Strychnol is 
precipitated from acetic acid solution by the usual alkaloidal reagents ; 
it is very sparingly soluble in cold water, easily in hot. Boiled with 
dilute acids, or allowed to remain for some time with strong acids, it 
is dehydrated, and strychnine is formed. Strychnol differs from 
strychnine in being very readily oxidised; it even reduces an ammo- 
niacal solution of silver oxide. 

The authors point out the close relation between the colour reac- 
tions of strychnol and brucine, and also the identity of their respec- 
tive actions with bromine. Strychnol gives no compounds with 
ammonia, trimethylamine, or aniline; it dissolves in all these, but any 
compound formed is dissociated on evaporation. 

Strychnine when heated with aqueous potash does not yield 
strychnol in the same way that nitrostrychnine yields xanthostrychnol, 
but a substance is formed which is probably identical with Gal and 
Etard’s dihydrostrychnine. 

The authors have also repeated Goldschmidt’s experiments, and 
have confirmed the formation of indole by fusing strychnine with 
potassium hydroxide. They also obtained evidence of the presence of 
butyric acid in the fused mass. 

When an alcoholic solution of strychnine is reduced with metallic 
sodium, an additive product—strychnine hydride—is apparently 
formed. G. H. M. 


Jaborine. By Harpy and Catmets (Compt. rend., 102, 1251—1254),. 
—Pure dry pilocarpine does not yield jaborine when heated at 100° 
for six hours, neither can this substance be obtained by the action of 
alcoholic iodides on argento-pilocarpidine. If, however, carefully 
dried pilocarpine is heated rapidly to 175°, kept at this temperature 
for about half an hour, and the product extracted with water made 
alkaline with baryta, and shaken with ether, the ether contains jabo- 
rine, and the aqueous solution contains pilocarpidine and jaboric acid. 
Jaborine separates from alcohol or ether in a brown mass, which 
changes to a brittle, resinous solid. It is insoluble in water, but dis- 
solves readily in ether, and is also soluble in jaboric acid. From 
solutions of the hydrochloride it is thrown down by potash as a curdy 
precipitate, which readily agglomerates under warm water. When 
boiled with concentrated ania potash it is converted into pilocar- 
pidine. 

Jaborine hydrochloride is extremely soluble in water and alcohol. 
When boiled with excess of hydrochloric acid, it is converted into 
pilocarpidine hydrochloride. Solutions of jaborine are brown with a 
greenish fluorescence, which is not completely removed by animal 
charcoal. An alcoholic solution of free jaborine yields with a limited 


quantity of platinic chloride, a dirty white, gelatinous precipitate of 
372 


816 ABSTRACTS OF CHEMICAL PAPERS. 


the composition (C»H3N,0,).,PtCl,; with platinic chloride in excess, 
a yellowish-white precipitate of the composition C.,.H;.N,0,,PtCl,, and 
with auric chloride a precipitate of the composition C..H;,.N,0,,2AuCl,. 
In presence of a slight excess of hydrochloric acid, platinic chloride, 
whether in excess or otherwise, precipitates the compound 


C»H;.N,0,,H,PtC),. 


Jaboric acid is separated from pilocarpidine by precipitating with 
excess of silver nitrate, which forms a curdy precipitate of the com- 
position C,H y»N;0;Ag,AgNO;. Jaboric acid resembles jaborine in 
appearance, but is very soluble in water, and is not removed from its 
aqueous solution by ether. With alkalis it forms gummy salts, which 
dissolve in water and alcohol, and are not decomposed by carbonic 
anhydride. With silver nitrate in limited quantity it forms the com- 
pound C,,H,,N,0;Ag, which is precipitated by alcohol in the form of a 
brown powder. Hot concentrated potash or boiling hydrochloric acid 
converts jaboric acid into pilocarpidine and f-pyridine-a-lactic acid. 
Alcoholic solutions of jaboric acid give with platinic chloride in 
limited quantity a viscous precipitate of the compound 


(C,sH2sN305)2,PtCl, ; 
with platinic chloride in excess, a yellow precipitate of a hemiplatino- 


chloride, (CipH25N305)0, PtCly + 2C,,H2.N,0;, PtCl,. With auric chlo- 
ride a diaurochloride, C;yH,,N;0;,2AuCh, is formed. The hydrochlo- 


ride and nitrate of jaboric acid are viscous substances; an aqueous 
solution of the former gives a viscous precipitate of the composition 
(CioH2sN;05)2,H,PtCl,, with a limited quantity of platinic chloride. 

Jaborine and jaboric acid are products of the condensation of pilo- 
carpine, this condensation taking place on the betain nucleus, and 
may be thus represented (Py = pyridyl) :— 


CMePy?-CO-0 
NMes<0.00-CMePy? 


Jaborine. 


OH-CMePy*-CO-0-N Me;-CMePy*-COOH. 


Jaboric acid. 


>NMe,. 


C. H. B. 


Piliganine, an Alkaloid. By Apriay (Compt. rend., 102, 1322— 
1323).—The Piligan is a Brazilian lycopod, which resembles L. Selago, 
and is probably the variety L. Saussurus. 

Piliganine forms a soft, yellowish, transparent mass, with an odour 
recalling that of pelletierine. It has an alkaline reaction, and gives 
white fumes with hydrochloric acid. It dissolves in water, alcohol, 
and chloroform, but is only slightly soluble in ether. The hydro- 
chloride forms highly deliquescent, microscopic crystals. Solutions of 
piliganine give the following reactions :—Sodium phosphomolybdate, 
yellowish-white precipitate; iodine solution, pale-brown precipitate ; 
tannin, white precipitate; mercuric potassium iodide, bulky white 
curdy precipitate; mercuric chloride and platinum chloride, no reac- 
tion; picric acid, yellowish, crystalline precipitate after some time. 
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Piliganine is very poisonous, and has a distinct emeto-cathartic 
action. C. H. B, 


Choloidanic and Pseudocholoidanic Acids. By P. Larsvn- 
norF (Ber., 19, 1521—1528).—The author previously (Abstr., 1880, 
56) ascribed to Redtenbacher’s choloidanic acid the name cholecam- 
phenic acid, believing it to be an isomeride of camphenic acid; he also 
mentioned (Abstr., 1880, 722) that it yields cholanic acid with elimi- 
nation of water, and that cholanic acid when treated with nitric acid 
is reconverted into cholecamphenic acid. On the other hand, Cléve 
(Bull. Soc. Chem., 38, 131), by the action of nitric acid on cholanic 
acid, obtained a compound, C,,H,,0;, having the composition and pro- 
perties of Redtenbacher’s choloidanic acid. 

1 gram of cholanic acid was boiled with 30 c.c. of nitric acid (sp. 
gr. 1:28) until it was all dissolved; choloidanic, pseudo-choloidanic, 
and, in smaller quantity, other acids were obtained. The crystalline 
portion of the product is unaltered cholanic acid. The latter is not 
formed in the etherification of choloidanic acid as previously sug- 

ested. 

¥ When the normal ethy] salt obtained by the action of ethyl iodide 
on silver choloidanate is warmed with sodium carbonate solution, it is 
converted into the compound C;H,,Et;O..; this separates from its 
solution in alcohol in soft, badly formed crystals, which melt at 150— 
170°, and decompose at 200°. The bariwm and silver salts were pre- 
pared. When the above-mentioned ethyl salt is warmed with sulphu- 
ric acid, it is completely saponified ; the product has all the properties 
of choloidanic acid. These results point to the formula C,;H;,0 as the 
most probable for choloidanic acid. 

The impure pseudocholoidanic acid obtained as described above 
was purified by successive conversion into the lead, ethyl, and barium 
salts; the latter was again converted into the lead salt, from which 
the pure acid was obtained by treatment with hydrogen sulphide. It 
is soluble in boiling water, more soluble in boiling alcohol, from which 
it separates in nodular groups of microscopic hair-like needles ; it does 
not melt at 250°. Analyses point to the formula C.,H;,0. + }H,.0, 
which is that of an anhydride or lactide of choloidanic acid. The 
barium and silver salts were analysed. Ethyl pseudocholoidanic acid, 
CosHyEt,O + $H.0, is readily soluble in alcohol, from which it sepa- 
rates on the addition of water in needles which melt at 245—247°. 
The barium salt was prepared. Methyl pseudocholotdanic acid, 


CxHygMe.0,0, 


forms groups of needles melting at 194—196°. The normal methyl 
salt, CosH3,.MesO., is prepared by the action of methyl iodide on the 
silver salt ; it crystallises from alcohol in flat needles melting at 127— 


128°. N. H. M. 


Isocholanic and Isobilianic Acids. By P. Larscuinorr (Ber., 
19, 1529—1532, comp. Abstr., 1882, 873).—The crude cholanic 
acid obtained by the oxidation of cholic acid (this vol., p. 566) 
contains 7—8 per cent. of isocholanic acid, which is separated by means 
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of the sparingly soluble barium salt. The free acid melts at 247—248° 
(not 239° as previously given, loc. cit.). The ethyl salt, C.;H,;Et,O,, 
is formed by the action of ethyl iodide on the silver or lead salt; it 
crystallises from weak alcohol in flat needles melting at 43—50°. The 
methyl salt forms plates melting at 135—136°; it is more sparingly 
soluble than the ethyl salt. When warmed with sodium carbonate 
solution, sodiwm methylisocholanate is formed. 

Isobilianic acid is also present in the product of the oxidation of 
cholic acid; the yield of crude substances is 7—8 per cent. It 
crystallises from dilute alcohol in flat needles, and melts at 234—237° 
with decomposition. Its solubility resembles that of isocholanic acid. 
The hydrogen potassium salt forms lustrous, rhombic plates; the 
normal barium and the silver salts are amorphous. The normal methyl 
salt crystallises in needles which melt at 98°. N. H. M. 


Gelatin. By P. Scutirzensercer (Compt. rend., 102, 1296—1299). 
—When gelatin or ossein is heated at 200° with barium hydroxide 
solution, one-fifth of the total nitrogen is converted into ammonia, 
and carbonic anhydride and oxalic acid are also formed, these com- 
pounds and the ammonia being in the ratio of the products of 
decomposition of urea and oxamide. The other products are amido- 
acids of the acetic series, the most abundant being, in the order of 
their importance, glycocine, alanine, amidobutyric acid, leucine and 
amidocaproic acid, and acids of an homologous series, C,H.,N2O;, the 
value of n varying from 8 to 10. 

The acids of the series C,,H,,N,O; constitute an important part of 
the products. They are difficult to isolate in a state of purity, 
dissolve very readily in water and in cold absolute alcohol, and form 
a thick syrup which becomes somewhat coloured during evaporation 
even in a vacuum, and eventually solidifies to a mass of flattened 
needles. When dried at 100—120°, the acids are converted into 
anhydrides of the formule C,Hen».2N,0O, and C.,H2,—,N,O,. They 
do not yield derivatives with acetic anhydride, but with ethyl iodide in 
presence of an alkali they yield diethyl-derivatives : syrupy substances 
with a bitter taste, soluble in water and alcohol. When the latter 
are heated with zinc-dust at 330° in a current of hydrogen, they 
yield a liquid with the composition and general properties of the 
hydropyrrolic bases (C;H;N and C;H,N). No similar compounds are 
obtained when the amido-acids of the acetic series are treated in the 
same way. It would seem that the acids C,H,,N,O; contain nitrogen 
in the form of the imido-group. 

The general results lead to the conclusion that ossein is formed by 
the combination, with elimination of water, of 1 mol. urea or oxamide, 
2 groups C,,H,,,N,0;, and 4 groups C,Hen+:NO, (x being 2, 3, 4, or 6 
with a mean value of 3°5). The constitution of ossein would therefore 
be represented by the formula— 


C,0,[ N (CO-C,,N Hon-N HC Hem*N HC, Hp" COOH)» }2. 
C. H. B 


Globulin and Globuloses. By W. Kinve and R. H. Carrrenpen 
(Zeit. Biol. 22, 409—422).—Globulin obtained from ox serum by 
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Hammarsten’s method, was digested by pepsin with great difficulty ; 
a large undigested residue being coagulable by the addition of acid 
and boiling. In that portion which underwent digestion, some was 
precipitable by neutralisation (parapeptone), and the rest converted 
into peptone; to the intermediate products in this latter process, the 
name globulose is given. Adopting the same methods used in the 
separation of albumoses, three kinds of globulose can be distinguished, 
namely: (1) protoglobulose, which resembles protoalbumose, except 
that its solution in weak sodium chloride becomes cloudy on boiling, 
and clear again on cooling, which is the reverse to what occurs in the 
case of protoalbumose; (2), deuteroglobulose, which differs from 
deuteroalbumose only in not being precipitable by sodium chloride 
in an acid solution; and (3), heteroglobulose, which has the same 
properties as heteroalbumose. 

The following table contrasts the percentage composition of these 
substances with that of two varieties of albumose :— 


Hemi- 
Proto- Deutero- Hetero- Hetero- oiteenees 


globulose. globulose. globulose. albumose. Precenangrecs l 


eeee cece 51°57 51°52 52°10 88 52°18 

| errr ee 6°98 6°95 6°98 6 ‘89 6°83 

| Peererer 16°09 15°94 16°08 17°08 16°55 
B cveasess 2°20 1°86 2°16 1°23 1 -09(?) 

23°16 23°73 22°68 23 92 23 °40 


eeeeeeee 


The amount of carbon in the globuloses never sinks below 51 per 
cent., whilst in the albumoses it does. The percentage quantity of 
sulphur is higher, and of nitrogen lower, in the former than in the 
latter group of substances. The hemialbumose of the urine of patients 
suffering from osteomalacia resembles in its composition hetero- 
globulose, and is perhaps derived from the globulin of the blood. 

Heteroglobulose when subjected to tryptic digestion yields anti- 
peptone, no substance resembling antialbumid, no tyrosin, and only a 
trace of leucine; it therefore belongs to the anti-group of digestion- 
products. Protoglobulose, on the other hand, belongs to the hemi- 
group, yielding abundance of leucine and tyrosine. 

The parapeptone obtained in the peptic digestion of globulin, is in 
great part unchanged by trypsin; a small amount of antipeptone is 
formed, but no leucine or tyrosine, except in one case where traces 
of these substances were found. W. D. H. 


Peptones. By W. Kine and R. H. Carrrenven (Zeit. Biol., 22, 
423—458).—Ammonium sulphate precipitates from a solution all 
proteids but peptones. Peptones can in this way be obtained free 
trom albumoses, with which they have in previous researches always 
been mixed. It was therefore necessary to repeat many previous 
experiments concerning the composition and properties of peptones. 
Amphopeptone, the mixture of peptones obtained in gastric digestion, 
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and antipeptone, from tryptic digestion, were thus examined. The 
result of digestion was acidified with acetic acid, saturated with 
ammoninm sulphate, filtered, the filtrate evaporated to small bulk, 
and filtered from the crystals of the salt which separated; the 
remainder of the salt was removed by aqueous baryta, and the last 
traces by barium carbonate; dilute sulphuric acid was added to 
remove the baryta, and the barium sulphate filtered off. From the 
filtrate the peptones were precipitated by alcohol, redissolved, and 
again precipitated by phosphotungstic acid, and dried. In the case 
of amphopeptone, the first analyses were invalidated by adherent 
pepsin, and a substance designated mucin-peptone, apparently 
derived from the mucous membrane of the stomach; it forms a 
sticky, elastic precipitate with alcohol, but was not further investi- 
gated. The error due to these admixtures was obviated by saturating 
concentrated artificial gastric juice with ammonium sulphate; this 
precipitates the mucin and pepsin; pepsin alone redissolves in dilute 
hydrochloric acid; this solution was used as a digestive fluid; from 
it no mucin-peptone was obtained. The remains of the pepsin were 
subsequently removed by the ammonium sulphate with the albumoses. 

Antipeptone was prepared both from fibrin and by the pancreas 
being allowed to digest itself. 

The following table gives some of the results obtained in the 
analyses of these substances. In each case the samples had been 
purified by means of phosphotungstic acid. I. Amphopeptone from 
fibrin; II. Antipeptone from fibrin; III. Antipeptone from the 
pancreas :— 


C. H. N. 8. Oo. Ash. 
48°75 721 1626 O77 2701 3:22 
4659 669 1828 067 27°77 367 
4447 715 1794 0°57 2987 2:07 


Contrasted with previous analyses, the numbers obtained show 
about 1 per cent. less carbon, 1 per cent. more nitrogen, and 03 to 
04 per cent. less sulphur. The percentage of nitrogen is greater in 
antipeptone, especially in that obtained from the gland, than in 
amphopeptone. 

The following are the chief properties of pure peptone: When 
dissolved in water, it hisses and froths in the same way that phos- 
phoric anhydride does; heat is at the same time evolved. Its solution 
in water is brown, which prevents its levorotary power from being 
estimated. Its taste is somewhat cheesy, but not unpleasant. The 
bitter taste of artificially digested food must therefore be due to some 
product not yet separated, native proteids and albumoses being almost 
tasteless. Peptones are not precipitated by sodium chloride in acid 
solutions, nor by ammonium sulphate; they are completely precipi- 
tated by tannin, iodo-mercuric iodide, phosphomoly bdic acid, phospho- 
tungstic acid, and picric acid. A 5 per cent. solution rendered faintly 
alkaline by soda has the following additional properties : — 
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Reagent. 


Fibrin-antipeptone. 


Fibrin-amphopeptone. 


Acetic acid and ferrocya- 
nide of potassium. 
Normal lead acetate .... 


Basic lead acetate ...... 
Mercuric chloride...... 


Copper sulphate (5 per | 
cent.). | 
Platinice chloride (5 per | 
cent.). | 
Chromic acid .... 
Ferric chloride 


Ferric acetate and con- 
centrated H,SO,. 

PE EE 6:4. :6:04000000 

Boiling with concen- 


At first clear; later a trace of 
opalescence. 

First drop nothing; more, well- 
marked opalescence. 

Dense opalescence. 

First drop nothing ; more, dense 
opalescence. 

At first clear; later, a feeble 
opalescence, disappearing with 
excess of reagent. 

Feeble opalescence with excess. 


Nothing. 

Opalescence disappearing on 
small exvess. 

Brown-red colour. 


Yellow colour. 
Colour darkens a little. 


Opalescence less marked. 


Opalescence less dense. 
Opalescence denser. 


Nothing. 


Nothing. 


Nothing. 
Nothing. 


Brown-red colour. 


Yellow colour. 
Colour darkens a little. 


trated HCl. 


Millon’s reagent A white precipi: ate turn- 


ing to bright red 01 
heating. 
Well marked. 


A white precipitate turning to 
a dirty yellow on heating. 


Buiret reaction ........| Well marked. 


The most noteworthy difference in the above table is the behaviour 
to Millon’s reagent; antipeptone never forms leucine and _ tyrosine 
in pancreatic digestion, whilst amphopeptone, which contains hemi- 
peptone, does; antipeptone, moreover, after being subjected to the 
action of trypsin, yields no products which are coloured red or violet 
by bromine or chlorine water, as hemipeptone does. Moreover, when 
treated with sulphuric acid, antipeptone did not yield crystals of 
tyrosine; and no proof could be obtained of its presence by Hoffmann’s 
nor by Piria’s reaction. From antialbumid, similarly, no tyrosine 
could be obtained ; whether this will prove to be a general rule for 


the anti-group of digestion-products the authors intend to investi- 
gate. W. D. Hz. 


Physiological Chemistry. 


Intravascular Clotting. By L. C. Wootpringe (Proc. Soy. Soc., 
40, 134—135).—From the testis and thymus gland of the calf, the 
author has obtained a substance of proteid character, the injection of 
which in sufficient quantity into the veins of an animal causes instant 
death, due to widespread intravascular clotting. The method of 
extraction of this substance is as follows: the organ finely minced is 
allowed to stand for some hours with distilled water; the liquid is 
strained off, and subjected to the action of a centrifugal machine so 
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long as any deposit is separated from it; the addition of acetic acid to 
the clear liquid produces a bulky precipitate. If this is dissolved in 
alkaline salt solution, and injected into the circulation, it immediately 
produces intravascular clotting. Experiments are quoted to show that 
the material which produces the coagulation disappears in the act. 
Previously no method had been known by which a complete fibrinous 
coagulation in the vessels of a living animal could be produced at 
will. - & VY. 


Influence of Glycerol, Sugar, and Fat on the Secretion of 
Uric Acid in Man. By J. Horsaczewskr and F. Kanera (Monatsh. 
Chem., 7, 105—120).—A series of experiments were conducted on one 
of the authors during a period of 70 days, when the daily rations and 
mode of living were the same, with the exception of periods during 
which varying daily amounts of glycerol, sugar, and fat respectively 
were taken in addition to the normal food. For full details of the 
quality and quantity of food consumed and detailed analyses of the 
excreta the original paper must be consulted. The general results 
were :— 

When glycerol is taken with the daily food a marked increase in 
the amount of uric acid secreted takes place; this, however, is only 
the case when free glycerol is taken; if it is taken combined with the 
fatty acids as neutral fats, it exerts no influence on the formation of 
uric acid. 

Cane-sugar, and probably other carbohydrates, exert no direct 
influence on the formation of uric acid; it causes, however, a marked 
decrease of the secreted uric acid, due to the “ albumin-retarding” 
action of the carbohydrates and proportional to it. This lowered 
secretion only continues as long as cane-sugar is taken. With the 
stoppage of the sugar, the normal uric acid formation does not again 
take place, but the entire amount of acid which was not secreted in 
consequence of the sugar is first passed, and then the normal quantity 
begins. 

The neutral fats have a similar influence on the formation of uric 
acid to that of carbohydrates, but the after effects are different. The 
decrease in the amount of acid is proportional to the “albumin- 
retarding’”’ action of the fat, but when the addition of fat to the diet 
is stopped, the secretion of uric acid returns at once to the normal 
amount. 

Glycerol causes an increase in the amount of albumin formed in 
man, as it was known to do in the dog. 

The authors consider that their results have an important bearing 
on the question of suitable diet for persons suffering from certain 
diseases which cause too large a secretion of uric acid. 

G. H. M. 


Behaviour of 2- and 6-Naphthol in the System. By M. 
Lesnik and M. Nencxr (Ber., 19, 1534—1538).— According to 
Mauthner (Maly’s .Jahresber., 1881, 230) a-naphthol is separated in 
lmman urine partly unchanged and partly as hydrogen naphthyl sul- 
phate. The authors find that both 2- and 8-naphthol are separated 
as naphthyl hydrogen sulphates, but the greater part is converted in 
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the system into a- or B-naphtholglycuronic acid ; this is precipitated 
from the urine by the addition of lead acetate. 8-Naphthylglycuronic 
acid, CysH,.90, + 2H,O, forms long, colourless needles, soluble in hot 
water, more soluble in alcohol and ether. It melts at 150°. It is 
levorotatory, 2 = — 88°. Mineral acids decompose it into naphthol 
and glycuronic acid. When exposed to air it becomes yellow. The 
calcium salt (with 2 mols. H,Q) is readily soluble in water. 
a-Naphtholglycuronic acid also crystallises in long needles more 
soluble than the B-acid. It melts at 202—203°. When a trace of the 
acid is treated with sulphuric acid, the solution acquires an intense 
emerald colour which gradually changes to a dirty green. Penzoldt 
(Arch. Exper. Path. Pharm., 21, 34) has recently shown that after 
ingestion of 1 gram of naphthalene, human urine acquires a green 
colour when treated with sulphuric acid. This is probably due to the 
oxidation of the naphthalene in the organism to naphthol and the 
conversion of the latter into naphtholglycuronic acid. After pro- 
longed use of naphthol the urine becomes dark coloured, as in the 
case of phenol. The difference between the behaviour of phenol and 
of the naphthols in the organism is that phenol separates chiefly as 
hydrogen phenyl sulphate, whilst the naphthols separate almost 
entirely as glycuronic acids. N. H. M. 


Chemistry of Vegetable Physiology and Agriculture. 


Reduction of Nitrates by Micro-organisms. By U. Gayon 
and G. Duperir (Station Agronomique de Bordeaux, Nancy, 1886).— 
The reduction of nitrates with the production, under different cir- 
cumstances, of nitrites, nitrogen oxides, and nitrogen gas has been 
observed, by the authors and by others, to be connected with the 
multiplication of certain bacteria (Mensel, J. Pharm., 22, 430; 
Gayon and Dupetit, Mem. phys. et naturelles de Bordeauz [2], 5, 36; 
Schléesing, Compt. rend., 66, 237 ; this Journal, 1873, 1198; Deherain 
and Maquenne, Abstr., 1883, 229; Munro, Trans. Chem. Soc., 1886, 
632). The present memoir contains a biological study of certain of 
these denitrifying microbes by the method of cultivations, an examin- 
ation of the products and mechanism of the chemical reactions which 
they provoke, and a discussion of the agricultural application of the 
phenomena. 

The reduction of nitrate to nitrite is brought about by many dif- 
ferent microbes; in fact, if almost any boiled organic infusion con- 
taining a nitrate be exposed to the air, the first appearance of bacterial 
turbidity is seen to be accompanied by the production of nitrite. 
The whole of the nitrate may in this way be reduced to nitrite with- 
out the production of any gas; but this memoir is devoted especially 
to an account of two microbes which, in the presence of organic 
— decompose nitrates with production of nitrogen and nitrous 
oxide. 
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These two microbes were obtained by the authors from sewage, 
and they found that their multiplication and the accompanying 
destruction of nitrates could be prevented by heat and by antiseptics. 
(Chloroform and copper sulphate were perfectly effective ; phenol and 
salicylic acid only retarded the denitrification and were destroyed by 
it; exactly similar results were obtained in the abstractor’s ex peri- 
ments on well waters, loc. cit., p. 671.) The authors have isolated 
and studied these organisms by systematic cultivations in sterilised 
liquids under various conditions. Bacteriwm denitrificans a, the 
more active of the two, is 0°4 to 0°6u broad by 2—4x long, of feeble 
refraction, and outlines not clearly visible except in stained prepara- 
tions. ‘They are in very active motion in liquids containing nitrate, 
and still more if a bubble of air be introduced into the solution; if 
cultivated in solutions free from nitrate but exposed to air a zooglea 
rapidly forms on the surface. They multiply by sissiparity during 
the first days of development ; afterwards 1—3 spores form in each 
individual. Bacteriwm denitrificans B differs little under the micro- 
scope from the preceding; it is a little larger and more refractive. 
These two bacteria are best distinguished by the rate of their 
development and by the products of their action on nitrates under 
comparative cultures in the same medium. They are best stained 
by methyl-violet and by gentianine. They are both aerobic microbes 
and multiply rapidly in a medium exempt from nitrates, provided it is 
in a thin layer freely exposed to the air, in a narrow tube they only 
develop at the top of the liquid, where oxygen can gain access. In 
a nitrated medium they are anderobic microbes, taking oxygen from 
the nitrate, and they multiply throughout the whole mass of liquid, 
eventually forming a glairy layer at the bottom of the vessel. 

B. denitrificans « denitrifies much more energetically than 3; when 
cultivated in nitrated meat infusions, it forms nitrites, but not when 
cultivated in artificial solutions; 8 forms nitrites in both cases; « 
cause the production of nitrous oxide in cases where # produces 
nitrogen only. Most of the following observations were made with a. 
A temperature of 35° is very favourable to denitrification ; previous 
heating to 70° destroys the bacteria, exposure to 60° or even 5U° is pre- 
judicial. The amount of nitrate destroyed is increased by diminishing 
the supply of air, and diminished when the air supply is ample; ina 
very thin layer of liquid it is even possible to cultivate these microbes 
without their acting on the dissolved nitrate. The most vigorous 
denitrification is produced by sowings from bacteria one or two days 
old ; when allowed to remain in contact with the denitrified liquid the 
vitality rapidly diminishes, and a sowing 40 days old failed to produce 
any denitrification in 48 hours. In meatinfusions 1 per cent. of nitre 
is most favourable to the activity of the denitrifying bacteria, but the 
action goes on, although imperfectly, in solutions containing as much 
as 2 percent. In certain artificial solutions as much as 9 grams of uitre 
per litre per day can be decomposed. Almost any infusion containing 
organic matter will serve for the development of the bacteria ; but meat 
infusion is more suitable than sewage, and an artificial solution of the 
following composition has been found very suitable: grams per litre, 
nitre, 10; citric acid, 7; asparagine, 5; potassium phosphate, 95; 
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calcium chloride cryst., 0°50; ferrous sulphate, 0°05; aluminium 
sulphate, 0°02; sodium silicate, 0°02; ammonia sufficient to neu- 
tralise. 

When this sterilised liquid is sown with B. denitrificans a, evolution 
of gas commences after about 18 hours; most frequently this gas 
consists of nitrogen, either pure or mixed with a variable quantity of 
carbonic anhydride. 

By exact analyses of the evolved gases, and of the fermented liquids, 
the authors show that the whole of the nitrogen of the nitrate is 
evolved as gas, and that the whole of the oxygen of the nitric acid is 
combined with the carbon of the organic matter to form carbonic 
anhydride, a portion of which may be evolved as gas, whilst the re- 
mainder combines with the potash of the nitrate to form potassium 
hydrogen carbonate. Some ammonia is formed, but this proceeds 
from the decomposition of the nitrogenous organic matter (asparagine) 
contained in the cultivation liquid. Organic matter is, in fact, 
essential to the reaction. 1 gram of nitre requires 0°148 gram of carbon 
or 0273 gram of albuminoid matter for its complete decomposition. It 
results from this that a liquid diluted before addition of nitrate causes 
a less active and perhaps incomplete decomposition of the latter. 

Sometimes the evolved gas contains a large proportion of nitrous 
oxide ; and in this case also the authors show that the nitrogen gas 
+ nitrous oxide + carbonic anhydride account for all the nitrogen 
and available oxygen of the nitrate decomposed. The circumstances 
which favour the production of nitrous oxide are high temperatures, a 
small quantity of seed, and the nature of the latter. Thus B. denitri- 
jicans @ always gives both nitrogen and nitrous oxide with the complete 
artificial medium, whereas f gives nitrogen only; by omitting aspara- 
gine from the liquid, 2 may be caused to yield nitrogen only. 

Denitrification is accompanied by a very considerable rise of tem- 
perature—in meat infusions 545° and in the artificial medium 10° 
have been observed above similar liquids not undergoing fermenta- 
tion. 

In fact, whilst the decomposition of two equivalents of dissolved 
nitre into potash, nitrogen, and oxygen, is attended with an absorp- 
tion of heat of 56:2 cal., the oxidation of 5 equivalents of carbon to 
carbonic anhydride produces 249 cal.; the combination of 2 equi- 
valents of potash with 4 equivalents of carbonic anhydride produces 
another 22°2 cal., so that on balance much heat is available. The 
denitrifying bacteri ia will not develop in liquids deprived of nitrate 
and out of contact with air, not will they attack the organic 
matter under these circumstances; the authors therefore regard 
denitrification as a fermentation which consists in the direct 
burning up of organic carbon at the expense of the oxygen of a 
nitrate, and in order to prove that it is not a secondary action 
brought about by a reducing agent formed during the growth of 
the bacteria at the expense of the organic matter, they have made 
a number of experiments with Bacillus amylobacter. This organism 
provokes the butyric fermentation of saccharose, glucose, and starch 
with evolution of nascent hydrogen, but the authors show by several 
experiments that this nascent hydrogen does not reduce nitrates 
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added to the culture solutions, and that therefore the destruction of 
nitrates by arable soil, noticed by Deherain and Maquenne (Ann. 
Agron., 9, 6) in certain experiments with sugar solutions containing 
added nitre, is not due, as they supposed, to a secondary action of the 
hydrogen liberated during the butyric fermentation. 

By sowing sterilised soil rich in humus with cultivations of Bac- 
terium denitrificans a, and allowing a solution of nitrate to remain in 
contact with the soil, the authors show that the soil itself contains 
organic matter capable of supporting the life of the Bacterium which 
oxidises it at the expense of the nitrate; this action is increased by 
adding organic matter, such as sugar, to the water which percolates 
the soil, and by conducting the percolation in an atmosphere of car- 
bonic anhydride. With a thorough circulation of air, no denitrifica- 
tion is produced. 

The destruction of nitrates by soil observed in Schléesing’s experi- 
ments is explained by the authors as the work of bacteria similar to 
those with which they experimented. J. M. H. M. 


Formation and Migration of Carbohydrates in Leaves. By 
A. F. W. Scuimper (Ann. Agronom., 12, 127—135; from Bot. Zeit., 
1885, Nos. 47, 48, 49).—In order to observe the distribution of 
starch granules in the leaf under different circumstances, the author 
employs the following method of staining; the leaves are first soaked 
in alcohol, then placed from 12—24 hours in an iodised solution of 


chloral hydrate (8 chloral to 5 water). Under the influence of the 
chloral the leaves become very transparent, so that even the deep 
seated layers can be observed under the microscope; the starch 
granules swell greatly, and are stained blue, so that the smallest 
become visible. 

Three leaves of Impatiens parviflora were cut longitudinally by the 
side of the midrib, so as to leave the larger half of the leaf attached 
to the plant. Both the plant and the detached portions of leaf were 
then placed in the dark in a damp atmosphere. The leaves opposite 
to the cut leaves contained at first abundance of starch. After 
24 hours the starch had greatly diminished in the detached halves of 
the leaves, and in the halves remaining attached to the plant; the 
former contained much glucose, the latter about as much as the day 
before. At the end of five days both the detached and undetached 
portions of leaf were free from starch, but whereas the former were 
very rich in sugar, the latter contained it only at the base of the mid- 
rib. The leaves of this plant washed in water yield a diastatic 
ferment which speedily renders starch-paste soluble. The distribution 
of starch in a leaf of this plant cut in a normal condition is as 
follows: Much in the mesophyll and in the amylaceous layer which 
exists only in the midrib and veins of the first order; a little less in 
the cells of the “ conducting sheath ” of the little veins ; much less in 
the conducting sheath of the large veins; a little in the inferior 
epidermis ; none in the fibrovascular bundles, the superior epidermis, 
the extreme edge, or the serrations of the leaf. 

If the leaf be stained after 24 hours’ rest in darkness, the appear- 
ance is quite different. The veins down to the smallest ramifications 
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are free from starch, and in transmitted light appear yellow on a 
deep blue ground. The “conducting sheath ” of even the small veins 
is also free from starch, and so are the cells of the mesophyll in 
immediate contact with this sheath. In the portions of the meso- 
phyll farthest from the veins, the starch has hardly diminished. Thus 
the veins, or rather their conducting sheath of cells, constitute the 
road along which the glucose formed from the starch is carried away, 
as if by a network of open canals, 

The reconversion of glucose into starch takes place with very 
different degrees of facility in different plants, and some plants (Iris, 
Allium cepa, Galanthus, Ornithogalum, Hyacinthus) which contain no 
starch are perhaps unable to effect the transformation. The author con- 
cludes that the formation of glucose always precedes that of starch, 
and that the starch formed during assimilation is derived from glucose. 
He believes that starch is only formed when the solution of glucose 
reaches a certain strength, different for different species of plants. 


J. M. H. M. 


Solution of Starch in Leaves. By L. Brassz (Ann. Agronom., 
12, 200—203).—A diastatic ferment can be extracted from green 
leaves in the following way: The leaves are bruised in a mortar and 
covered with cold water; after 24 hours they are pressed, and 
14 volumes of 90° alcohol added to the juice, which is then filtered. 
The same quantity of alcohol is again added to the filtrate, and after a 
few minutes the clear liquid is syphoned off, and the precipitate thrown 
on a filter, and rapidly washed once or twice with alcohol of 65° G. L. 
The diastase is obtained in solution by dissolving the washed pre- 
cipitate in water, and filtering. 10c.c. of such a solution is added 
to 0°5 gram of starch made into paste, and kept at 63°, and the forma- 
tion of sugar is shown by comparison with a similar flask to which a 
few drops of chloroform have been added. The leaves of the potato, 
dahlia, artichoke, maize, beet, castor-oil plant, and the unripe seeds 
of the opium poppy, sunflower, and castor-oil plant, have all yielded 
positive results. Microbes have not been found in the sojution, 
and the starch was in all cases transformed into a mixture of re- 
ducing sugar and dextrin. To connect this with the formation of 
sugar in the growing plant, the author shows by a series of experi- 
ments that although diastase will only act on starch-paste and not on 
crude starch at 60°, 57°, and 50°, yet at 42° and at 34° it always 
transforms a little crude starch into sugar. The quantity of sugar 
produced reaches a limit in 24 or 36 hours; but if it be dialysed out 
of the solution as fast as it is formed, the formation is rendered con- 
tinnous. The same result is produced by diluting the solution, so 
that it seems to be the accumulation of sugar which puts an end to 
the diastatic action. Cuboni’s experiment, therefore (Abstr., 1885, 
1004), in which the disappearance of starch from a vine leaf placed 
in the dark was prevented by an annular incision in the stem above 
and below the leaf, does not negative the idea that starch is transformed 
into sugar by a diastatic ferment in the leaf; arrest of sugar forma- 
tion would under these circumstances be brought about by accumula- 
tion of sugar in the isolated laf. J. M. H: M. 


ABSTRACTS OF CHEMICAL PAPERS. 


Proteid Substance in Latex. By J. R. Green (Proc. Roy. Soc., 
40, 28—39).—Martin has recently described four proteids present in 
the dried milk of the fruit of the papaw plant, namely, two belonging to 
the group of albuminoses, a globulin and an albumin (this vol., pp. 641 
—642). In the latex of several caoutchouc-yielding plants of the 
natural orders Apocynee and Sapotacee, the author has found a 
dialysable proteid resembling peptone, an albumose and an albumin; 
in the latex of the manihot (Huphorbiacee) a globulin, and in the 
common lettuce (Composite) a hemialbumose. Of these, the albumin 
and globulin are probably identical with those described by Martin, 
and the former probably ideutical with Boussingault’s vegetable 
fibrin. The hemialbumose resembles the substance found by Martin, 
but differs from it in not giving the biuret reaction ; it also resembles 
a substance found by Vines in seeds. The dialysable proteid is 
soluble in water, not coagulated on boiling, precipitated by alcohol, 
carbonic anhydride, and solid magnesium sulphate from saturated 
neutral or acid solutions. It does not give the biuret reaction; is 
converted into true peptone by the action of pepsin. The albumose 
from Mimusops is soluble in distilled water, not coagulated by boiling, 
precipitated slowly by nitrie acid at about 70°, but not precipitated 
by acetic acid and potassium ferrocyanide. Ve Me VW 


Composition of Bokhara Clover (Melilotus leucantha). By 
J. M. H. Munro (Field, April 3, 1886).—The plants from which the 
samples were cut, were about 5 feet high, and in full flower; the 
flowering branches and the upper portions of the leafy branches were 
selected for analysis :— 

Fresh plant. Dry matter. 


Light petroleum extract 
(essential oil, fatty oil, 
and altered chlorophyll) 

Ether extract (chloro- 
phyll and resin) ..... 

Absolute alcohol extract 

*True albuminoids 

Digestible cellulose 

Lignin and incrusting 
substances 0°22 | crude fibre, 1: crude fibre, 

Indigestible cellulose. . .. 538} 5°50 25° 

Sugar, dextrin, and other 
soluble carbohydrates ; 
amides, nitrates, and 
other non-albuminoid 
nitrogenous substancest 1°68 


a 
eS) 


St 90 00 vo 
OO Or DO ot 


100°00 


Total nitrogen 
*Albuminoid nitrogen ... 
TNon-albuminoid nitrogen O11 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 829 


The three extracts mentioned in the analysis were prepared by 
using the solvents in succession; the light petroleum extract deposited 
crystals, probably of coumarin. J. M. H. M. 


Composition of Goat’s Rue (Galega officinalis). By J.M.H. 
Munro (Field, March 20, 1886).—This leguminous plant has been 
recently recommended as a forage crop. A sample, cut in full flower, 
was analysed with the following result :— 


Dry matter. Fresh plant. 
TD sccm eisai lark ni tiie inca ane. ace coy alsealitiad 72°48 
Ash insoluble in water ...........0004: . 
containing sand ............ 0°48 
- calcium carbonate. 4°97 ‘ 2°53 


1°95) 


oa 1 in phosphate 0°86 
Ash soluble in water 
» containing potash (K,O).... 0°70 

Light petroleum extract (oil and altered 

chlorophyll) 2 02 
Ether extract (resin and chlorophyll)...... 3°43 
Absolute alcohol extract.............+.0.. 10 “94 
TERS QIRUMIMOEED 0.0 cccccccccccesccccccse EROS 
NOR ccc ccccssdessaccececocess BED 
Lignin and incrusting substances.. ...... 3°76] crude fibre, 
Indigestible cellulose 13 -89 17 “65 
Starch, mucilage, dextrin, sugar, vegetable 

acids, gum, non-albuminoid* nitrogenous 

CUNO, GR. hin ceccsccascsstsccases GOO 


Detel MAIOGN o0.cc co ascececes 
Albuminoid nitrogen .........-. 


*Non-albuminoid nitrogen ..... 


Treated with various solvents in succession, the dried rue yielded 
the following percentages of extracts:—Light petroleum, 2°02; 
ether, 3°43; absolute alcohol, 10°94; water, 21°56; sodium hydroxide, 
of 0°1 per cent., followed by hydrochloric acid of 1 per cent., 30°43: 
undissolved, including digestible cellulose and woody fibre, 31°62: 
100-00. J. M. H. M. 


The Soja Bean. By J. Srinct and T. Morawski (Monatsh. Chem., 
7, 176—190).—A very active diastatic ferment is present in the soja 
bean; this when acting on starch converts about two-thirds of it into 
sugar, about one-third into dextrin. 

The soja bean contains only a very small quantity of dextrin; the 
extractive substance mistaken for dextrin consists of a mixture of 
sugars. These occur to the extent of about 12 per cent. o 

A. J. G. 


Cholesterin in Vegetable Fats. By E. Hecker and F. Scanae- 
DENHAUFFEN (Compt. rend., 102, 1317—1319).—The authors have 
isolated cholesterin from the oil from the seeds of Gynocardia odorata, 
Giulandina Bonducella, Coesalpinia Bonducella, and Abrus precatorius, 
and from the mixture of fat and wax obtained from the leaves of 
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Erythroxylum hypericifolium. The substance was treated with boiling 
alcohol, and the alcoholic solution after remaining for about a month 
deposited foliated crystals, melting at 134—138°. In another series 
of experiments the fatty substances were saponified, and then ex- 
tracted with a large quantity of ether. The ethereal solution when 
evaporated, left a residue consisting of rhombohedral tables or slender 
needles, melting at 135—138°. In both series the crystals gave a red 
coloration with sulphuric acid and chloroform, or with sulphuric acid, 
chloroform and ferric chloride. C. H. B. 


Cholesterin in the Carrot. By A. Arnaup (Compt. rend., 102, 
1319—1322).—The light petroleum used in the preparation of carro- 
tene (this vol., p. 711), is distilled off, and leaves a buttery residue 
of impure vegetable cholesterin. This residue is dissolved in boiling 
alcohol, filtered, and the cholesterin which separates on cooling is 
purified by repeated recrystallisation from alcohol. In order to obtain 
a perfectly pure product, a quantity was subjected to repeated treat- 
ment with alcohol until its solubility and melting point remained 
constant. The cholesterin thus obtained has the composition C..H,O, 
melts at 136°5°, is insoluble in water, slightly soluble in cold alcohol, 
readily soluble in boiling alcohol and in ether, carbon bisulphide, 
chloroform, light petroleum, and oils, from which it crystallises in 
anhydrous needles. It is not saponifiable, and is not affected by 
dilute acids. It is levogyrate, the rotatory power of a chloroform 
solution being [a]p = — 35°. 

Husemann’s hydrocarrotine was simply impure cholesterin. 


C. H. B. 


Absorption of Potash and Lime from the Soil by Beetroot 
during the first year of Vegetation. By H. Lepiay (Compt. rend., 
102, 1254—1257; see also Abstr., 1883, 235, 368).—The experiments 
described in this paper were undertaken mainly in reply to a 
criticism of the author’s former papers by Berthelot and André 
(Compt. rend., 1884). Beetroots were sown in sand which had been 
strongly heated in order to remove all organic matter, and were 
watered with distilled water containing per litre, 0°1 gram potassium 
hydrogen carbonate, 0°1 gram ammonium hydrogen carbonate, 100 c.c. 
of a saturated solution of carbonic anhydride, and 100 c.c. of a 
saturated solution of calcium sulphate. The beetroots were analysed 
at various stages with the following results, the proportions of potash 
and lime being given in Gay-Lussac’s alkalimetrical degrees, and the 
quantities being the total amount present in 100 beetroots. 


1. 2. 3. 
Solid matter .... 1953 grams 8263 grams 20°670 grams 
Potash 0-599° 15°454° 24°180° 

0°829° 16°363° 16°302° 

4. 5. 6. 
Solid matter.... 51°670 grams 72°345 grams 70°392 grams 
Potash ........ 44°149° 68°329° 67°730° 

86°050° 85°221° 
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(1) Before sowing; (2) roots and leaves after 36 days; (3) roots 
after 150 days; (4) leaves after 150 days; (5) roots and leaves after 
150 days ; (6) increase during vegetation. 

These results show that for 1 kilo. of root there were formed 2°71 
kilos. of leaves, which absorbed from the soil during 150 days— 

Potash, in the roots, 5947 grams ; in the leaves, 10°824 grams. 

Lime, in the roots, 2°405 grams; in the leaves, 10°21] grams. 

The potassium and calcium existing in the soil as hydrogen car- 
bonates are absorbed by the roots of the beet, and are afterwards 
found in the leaves and root in combination with organic acids formed 
by the reduction of the carbonic acid. C. H. B. 


Ammonia in Soils. By T. Scutossinc (Compt. rend., 102, 
1217—1221 and 1357—1361).—The first paper is mainly a rejoinder 
to Berthelot and André (this vol., p. 740). The object in rapidly 
drying a soil before analysis is to arrest the action of microbes and 
thus prevent any alteration in the nitrogenous organic matter, for the 
estimation of this organic matter is the chief end of the analysis, and 
the estimation of the ammonia existing as such in the soil is of little 
practical value, since its quantity is always varying. 

In the second paper the author shows that when vegetable soils are 
mixed with solutions of sodium or calcium hydroxide, there is a 
continual evolution of ammonia resulting from the action of the alkali 
on the nitrogenous organic matter in the soil. Three different solu- 
tions of soda were used, I containing 20 grams per litre, II containing 
50 grams, and III 100 grams. Two samples of soil were mixed with 
these solutions and allowed to stand for 48 hours at the ordinary 
temperature, the evolved ammonia being absorbed in standard acid. 
The quantity of ammonia in the soils was also estimated by Bous- 
singault’s method of boiling with magnesia. 


Ammonia per kilo. 


Soil from Neauphle. 
34°4 mgrms. 
616 ,, 
960 ,, 

90 


Soil from Boulogne. 
Soda solution, I.... 11°3 mgrms. 
- = 
“ hes © «@& 
Bonssingault’s method 81 ,, 


Ammonia per kilo. 


Soil from Boulogne. Soil from Neauphle. 


Witb milk 


of lime. 


With conc. 
soda solution. 


With milk 
of lime. 


With cone. 
soda solution. 


First two days 
Two following days...... 
Three - 


” 


21°6 mgrms. 
21°73 
161 ,, 


.| 22°4 


129°4 mgrms. 
31°9_—sé=, 
1°77 » 
30°7 


22 °O0 mgrms. 
12°38 
75 


101 ‘0 mgrms. 
2472 ~=C,, 
119 =, 
249, 
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It is evident that the quantity of ammonia evolved increases with 
the strength of the alkaline solution. The preceding results also 
show that this production of ammonia continues for several days. 

These experiments, as well as others made with weaker soda solu- 
tion, show conclusively that the evolution of ammonia has not ceased 
at the end of 48 hours as Berthelot and André supposed. 

C. H. B. 


Ammonia in Soils. By Berrruetot and Anpré (Compt. rend., 
102, 1286—1290).—A continuation of the discussion with Schloesing. 


Influence of Superphosphates on the Production of Sugar. 
By A. Naytier (Ann. Agronom., 12, 119—127).—The author’s ex- 
periments were designed to prove that no benefit is derived from the 
indiscriminate and excessive use of phosphatic manures on all soils 
employed for growing sugar beet. The first series was carried out 
on a soil rich in phosphoric acid, as well as in potash and nitrogen, 
containing 0°34 per cent. P,O;; 0°528 per cent. K.0; and 0°170 per 
cent. N. It had received a dressing of 30,000 kilos. per hectare of 
farmyard manure in the previous autumn. Eleven plots were marked 
out, each 1 are in area. One of them did not receive any manure; 
three received 75 kilos. nitrogen per hectare in the respective forms of 
sodium nitrate, ammonium sulphate, and oil-cake; three more re- 
ceived the same nitrogenous manures, with the addition of 75 kilos. 
per hectare of phosphoric acid soluble in water; and a third set of 
three plots received again the same quantities of nitrogen, with 150 
kilos. per hectare of soluble phosphoric acid. The eleventh plot 
received a dressing of phosphoguano, containing 75 kilos. per hectare 
of organic nitrogen, and 75 kilos. per hectare soluble phosphoric acid. 
Although the total weight of crop was increased on nearly all the 
plots receiving sodium nitrate and ammonium sulphate, the density 
of the beet juice and its richness in sugar were in nearly every case 
lower on the manured plots than on the unmanured. By valuing 
the produce at 32 fr. per 1000 kilos. with the density of juice at 7°, 
and deducting 1 fr. from the price for every ~;° of diminution in 
density, it appears that only in one plot out of the ten (75 kilos. N 
as sodium nitrate alone) did the increase in value of the crop defray 
the cost of the manure. The phosphatic manures were in fact 
absolutely without effect. A second series of trials was conducted 
on much poorer land, containing only 0-080 per cent. of P,O,, with 
0°170 per cent. N, and 0°423 per cent. K,0. In this case, although 
75 kilos. phosphoric acid (as superphosphate) produced no increase 
of crop, the density of the juice was raised from 7°3° to 7:9°, and the 
sugar per decilitre from 14°91 grams to 15°88 grams, representing a 
net gain in value of abont 64 fr. per hectare. 75 kilos. phosphoric 
acid in the form of ground mineral phosphate produced almost exactly 
the same result at less expense, and three times that quantity of 
mineral phosphate, namely, 225 kilos. PO; per acre, costing the same 
as the 75 kilos. P,O; in superphosphate, produced no better result. 

J. M. H. M. 


ANALYTICAL CHEMISTRY. 


Analytical Chemistry. 


Estimation of Chlorine, Bromine, Iodine, Cyanogen, Ferro- 
cyanogen, and Ferricyanogen, by Field’s Method. By C. Wiu- 
ceropt (Chem. Zeit., 10, 637—638 ; 665—666).—A modification of 
Field’s method (this Journal, 1857, 234) is employed, in which the 
mixture of silver salts is converted into silver bromide or iodide by 
digesting and stirring whilst hot with large excess of potassium 
bromide or iodide for } to } an hour. The results obtained show that 
in this way these acid radicles may be quantitatively and satisfactorily 
determined in the presence of all or some of the following acids or 
their salts :—Hydrobromic, hydrochloric, hydriodic, hydroferro- and 
hydroferri-cyanic. The fact that silver iodide is neither decomposed 
nor dissolved by digesting with potassium bromide is confirmed. 
Results with potassium cyanide were not satisfactory, owing probably 
to the impurities in the cyanide. Details of methods and calculations 
are given. D. A. L. 


Detection of Bromides. By H. J. H. Fenton (Chem. News, 53, 
193—194.).—Sodium carbamate is immediately decomposed by sodium 
hypobromite but not by hypochlorite (this vol., p. 501). Therefore 
when sodium bromide is added to a solution containing sodium car- 
bamate, hypochlorite and hydroxide, nitrogen is evolved; this is 
shown to be due to the intermediate formation of hypobromite, hence 
a small quantity of bromide will decompose a large quantity of 
carbamate. ‘The initial rate of the action is more rapid the greater 
the mass of the bromide, although the final result is the same with 
both weak aud strong solutions. This reaction forms a delicate test 
for bromine in presence of unlimited quantities of chlorides, hypo- 
chlorites, &c.:—for this purpose two equal quantities of the test 
mixture are*shaken, one with the suspected liquid, one with an equal 
volume of distilled water; after resting some time, if bromine is 
present, gas will be seen coming off in the one and not in the other, 
or at least not to the same extent. In this way it is easy to detect 


one part of bromine in 6000 of water. lodides give a slight action, 
probably due to traces of bromide as impurity. Sodium carbamate 
may be prepared by dissolving ammonium carbamate in a strong 
solution of sodium hydroxide, and allowing the mixture to stand over 
sulphuric acid under a bell-jar, or by treating ammonium carbamate 


with a mixture of sodium hypochlorite and hydroxide. 
D. A. L, 


Error in the Nitrometric Analysis of Sulphuric Acid. By T. 
Baytey (Chem. News, 53, 266—267).—The author has always taken 
precautions against the error suggested by Lunge (this vol., p. 391). 
He now, on experimental evidence, attributes the retention of nitric 
oxide by the sulphuric acid to the presence of iron. eo" 
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Determination of the Nitrogen in Nitrates by Kjeldahl’s 
Method. By M. Jopipaver (Chem. Centr., 1886, 433—434).—In 
presence of various organic matters a greater or smaller proportion of 
the nitrogen of a nitrate is converted into ammonia by heating with 
sulphuric acid. By the following treatment the results show quan- 
titative accuracy. Half a gram of potassium nitrate is treated with 
20 c.c. of concentrated sulphuric acid and 2°5 c.c. of phenolsulphonic 
acid. The latter is prepared by dissolving 50 grams of phenol in 
sulphuric acid to 100 c.c. A few grams of zinc powder and 5 drops 
of a solution of platinic chloride containing 0°04 gram of platinum 
per c.c. are then added; the mixture is heated for four hours, and the 
operation completed as in Kjeldahl’s ordinary process. By the addition 
of phosphoric anhydride the time of heating may be shortened to two 
hours. M. J. S. 


Testing Nitric Acid and Sodium Nitrate for Iodine and 
Iodic Acid. By H. Becxurrs and W. Rovcewonr (Chem. Centr., 
1886, 445).—The authors endorse Hager’s suggestion to employ the 
reaction hetween an iodide and an iodate in presence of acid, which 
they find furnishes a far more sensitive test than the reduction with 
tin and agitation with chloroform prescribed by the German Phar. 
macopeia. The nitric acid is heated to boiling, which expels oxides 
of nitrogen and oxidises any iodine to iodic acid; it is then diluted 
with 5 vols. of boiled water, and a few drops of a solution of potas- 
sium iodide and starch in boiled water are added. Sodium nitrate is 
dissolved to a 5 per cent. solution in boiled water, acidified with nitric 
acid, and similarly tested. With some specimens of saltpetre a violet 
colour was obtained, which was perhaps due to the presence of traces 
of chlorates or bromates. M. J. S. 


Precipitation of Phosphoric Acid as Ammonium Magnesium 
Phosphate in Presence of Ammonium Citrate. By C. Mour 
(Chem. Zeit., 10, 675).—It is proved experimentally that when phos- 
phoric acid is precipitated from solution as ammonium magnesium 
phosphate in the presence of ammonium citrate, or ammonium citrate 
and iron chloride, or ammonium citrate and calcium chloride, lower 
results are obtained than when no such admixtures are present. The 
deficiency is greatest in the first case—especially when large quanti- 
ties of ammonium citrate are used; not so great in the second, and 
least in the third; the Joulie-Millot alkaline solution of mag- 
nesium citrate gives rise to very low results. On the other hand, 
alkaline ammonium citrate is the best solvent for “ retrograde ” and 
dibasic phosphate ; therefore to minimise errors the following method 
of procedure is recommended :—Extract the superphosphate with 
warm—not hot—water, adding a sufficient quantity of sodium acetate. 
Determine the soluble phosphate in the solution, and digest the residue 
with alkaline ammonium citrate for one hour at 40—50°; then pre- 
cipitate the filtered solution with magnesia mixture for “ retrograde ” 
phosphate. Available phosphoric acid is the sum of the two.. Tem- 
perature plays an important part in these determinations of retrograde 
phosphate ; for example, two portions of the same sample were treated 
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in a similar manner, but one was digested with citrate for one hour at 
the ordinary temperature and gave 0°998 per cent. P,O;, the other was 
digested for same period of time at 45—50°, and gave 2°572 per cent. 
(compare Abstr., 1885, 688 and 931). D. A. L. 


Simplification of the Molybdate Method for Determining 
Phosphorus. By M. A.v. Reis (Chem. Centr., 1886, 437).—Sola- 
tions of molybdic acid reduced by zinc can be titrated with perman- 
ganate: 0°8381 gram of MoO; has the same reducing power as 1 gram 
of oxalic acid. 

Ammonium phosphomolybdate, precipitated from a hot solution of 
a pig-iron containing more than 1 per cent. of phosphorus, has the 
composition NH,PO,,11MoQ, (sic) if allowed to deposit at ordinary 
temperatures. Steel solutions must be kept for an hour at 80—90° to 
obtain the same precipitate. When little or no iron is present an 
excess of molybdic acid separates. 

The solution of the iron in nitric acid is freed if necessary from 
silica, and is then mixed with a large quantity of ammonium nitrate 
and precipitated hot with ammonium molybdate. After three hours’ 
repose (besides half an hour at 80—90° in the case of steel) the pre- 
cipitate is filtered off and washed with a 15 per cent. molybdate solu- 
tion. The precipitate is dissolved in ammonia; the solution is 
moderately acidified with sulphuric acid, warmed, and reduced by 
zinc. After an hour the greenish-brown liquid is poured off the 
undissolved zinc and titrated with permanganate until a permanent 
rose colour is obtained. A greenish tint towards the end of the titra- 
tion indicates that more acid is required. M. J. S. 


Estimation of Phosphoric Acid in Thomas-Process Slag. 
By J. Kiew (Chem. Zeit., 10, 721).—The slag is decomposed by 
boiling vigorously with concentrated hydrochloric acid for an hour or 
an hour and a half. By this means the iron phosphide is not attacked, 
and the results obtained compare well with those obtained by other 
methods. Iron phosphide was only observed in two samples out of 
seven analysed ; it would hence appear not to be so prevalent in these 
slags as is generally supposed. D. A. L. 


Estimation of Silicon in Iron. By L. Brum (Chem. Zeit., 10, 
702—703).—The author’s method, already described (ibid., 9, 1373), 
is compared with the old nitric acid method and with the potassium 
chlorate method. The chlorate method gives uniformly low results ; 
this is attributed to the formation and volatilisation of silicon chloride 
or hydrochloride; in his process the corresponding bromine com- 
pounds are formed; but these, being less stable than the chlorine 
compounds, decompose, and hence do not volatilise and cause loss of 
silicon. The author’s method is also the most convenient. 

D. A. L. 

New Apparatus for the Estimation of Carbonic Anhydride 
in the Air. By T. C. Van Niivs (Amer. Chem. J., 8, 190—196).— 
The apparatus consists of a stoppered globe holding some 6 litres ; 
through the stopper pure water may be passed for washing all barium 
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hydroxide solution out of the globe. The lower portion of the globe is 
a narrow tube provided with a glass stopcock; it is connected by a 
rubber tube with a half litre flask, through the cork of which pass the 
end of a tube containing solid sodium hydroxide and the end of a 
burette holding standard oxalic acid; before each titration this flas.. 
is filled with air free from carbonic anhydride. The globe having been 
filled with the air under examination at ascertained temperature and 
pressure, the measured excess of baryta water is introduced and 
spread over the inside of the globe; two hours is allowed for the 
absorption. The contents of the globe are then run into the titration 
flask and the globe washed and the liquids titrated—rosolic acid being 
used as indicator. The water used for washing the globe and filling 
the connecting tubes so as to displace all ordinary air, must have been 
well boiled. The principal source of error is the determination of the 
temperature of the air at the time of filling the globe. H. B. 


New Method for the Estimation of Zinc. By G. Lisrxany 
and T. Meyer (Chem. Zeit., 10, 729—730).—The solution of zinc 
chloride or sulphate is treated with excess of ammonia and disodium 
hydrogen phosphate and neutralised with hydrochloric or sulphuric 
acid, when zinc ammonium phosphate is precipitated. The whole is 
heated to boiling, and after a few hours filtered. The precipitate is 
washed with hot water, dried, ignited until constant in weight; on 
cooling the fused zinc pyrophosphate has a tendency to burst suddenly 
into fine powder, weighings should therefore be conducted in a covered 
crucible. The amount of zinc in solution should not exceed 0°3 gram, 
nor the quantity of disodium phosphate employed be more than 50 c.c. 
of a 1 to 10 solution. This method is applicable in presence of mag- 
nesium in sulphuric acid solution, but not when manganese is present. 

D. A. L. 

Reduction of Ferric Solutions by Means of Amalgamated 
Zinc and Platinum Foil. By A. L. Breese (Chem. News, 53, 269). 
—In the suggested modification of the usual method of working this 
process, the amalgamated zinc is supported in the solution in a piece 
of perforated platinum foil bent into a convenient form and suspended 
from a piece of stout wire, another piece of platinum foil is immersed 
in the solution in contact with the stout wire, but not touching the 
zinc. By this means, the amalgamation of the platinum is prevented, 
and the reduction proceeds without interruption ; when it is complete, 
the zine is easily removed, and the chance of its projection into the 
titrating vessel avoided. -AL. 


Estimation of Nickel on Nickeled Iron. By A. Késricu 
(Chem. Zeit., 10, 747).—The nickel is dissolved off the iron by means 
of 1°180 nitric acid diluted with an equal volume of water. Hydro- 
chloric acid is added to the solution which is warmed until all the 
iron has become oxidised to the ferric state; it is then treated with 
excess of ammonia and ammonium chloride, and digested. The iron 
hydroxide is collected and the digestion with ammonia and ammonium 
chloride repeated until all the nickel is in solution. The nickel is 
precipitated as sulphide, redissolved, reprecipitated as oxide and 
reduced with hydrogen. D. A. L. 


General and Physical Chemistry. 


Refraction of Carbonic Anhydride and Cyanogen. By J. 
Cuappuis and C. Rivitre (Compt. rend., 103, 37—39).—Experiments 
on carbonic anhydride at 21°, and under pressures up to 19 atmos., 
show that the relation between the refractive index for D and the 


pressure may be expressed by the formula 
nx — 1 = 0°000540p(1 + 0°0076p + 0°0000050p ), 


= 
and the function aT is represented between the same limits by the 


equation— 
. > : = 0:000360p(1 + 0-0075p + 0:0000049p'). 
The refractive index at 0° under a pressure of 760 mm. is 1°000448. 
Previous determinations have given 1:000454 (Mascart), and 1:000449 


n?—1] 
(n+ 2)d = const., hold good 
n 


for carbonic anhydride between the given limits. 
The refraction of cyanogen at various temperatures and pressures 


up to 3 metres is represented by the equation— 

n—1 = ap(1 + bp), 
the values of a and b at different temperatures being given in the 
following table :— 


(Dulong). The laws =? = const., and 


a. b. 
0°001049 0:0459 
0001036 0:0370 
0°001022 0°0377 
0:001007 0°0364 
0:000991 0°0360 
0°000971 00312 
0000946 0:0263 


The index at 0° and 760 mm. is 1000825. C. H. B. 


Spectra of Didymium and Samarium. By E. Demargay 
(Compt. rend., 102, 1551—1552).—Examination of the products of 
the fractionation of didymium and samarium shows that the sama- 
riam bands 4170 and 3740 can be distinctly separated from the bands 
4070 and 4000. It follows that the samarium giving these four bands 
really contains two substances. The author retains the name sama- 
rium for the substance giving the bands 4070 and 4000, and denotes 


the other substance by S). 
The spectrum of didymium contains a narrow band at about 4340 
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which does not belong to Welsbach’s praseo-didymium or neo- 
didymium, and may possibly be due to a third substance. 
C. H. B. 


Fluorescence Spectrum of Yttrium. By L. pe BoisBaupran 
(Compt. rend., 102, 1536—1539)—A sample of terbia giving a 
reversal spectrum which contained all the bands in the spectrum Z8, 
with only an indication of the yellow band of Za, was mixed with 
some purified yttria, which gave no fluorescence spectrum, or only a 
trace of the citron band. The anhydrous sulphate of this mixture 
gave a brilliant fluorescence spectrum, in which were the two green 
bands formerly ascribed by Crookes to yttria. The reversal spectrum 
of the terbia showed only a single green band. In this experiment, 
the samarium spectrum was distinct, but the spectrum Z was feeble. 

A small quantity of the same terbia was also mixed with lime. 
The mixture gave a brilliant fluorescence spectrum, in which the 
green band was single, whilst the other bands of ZS were well 
marked, and the fluorescence spectrum Za was also well developed. 
The two bands described by Crookes were not visible, and the sama- 
rium bands were feeble. 

Similar experiments were made with an earth giving a strong 
reversal spectrum of Zz and a feeble spectrum of ZS. The mixture 
with yttria gave the citron band described by Crookes, the green band 
being weaker and double. The mixture with lime gave the yellow 
and blue bands of Za brilliantly, whilst the green band was single. 

It would seem that the double green band and the citron band 


described by Crookes are the author’s reversal bands Za and Zp, 
modified by the nature of the solid substance with which the substance 
giving these bands is mixed. It is possible that the two sets of bands 
have a different origin, but in this case it would follow that Crookes’s 
bands are produced to the exclusion of Za and Zf in presence of 


yttria, whilst in presence of lime the reverse is the case. — 
C. H. B. 

Absorption-spectra of Chromic Acid and Alkaline Chro- 
mates. By P. Sapatier (Compt. rend., 103, 49—52).—By means of 
a modified Crova’s spectro-photometer the author has determined the 
coefficients of absorption of chromic acid and of the alkaline chromates. 
The values of a for different wave-lengths were not sensibly affected 
by the thickness of the layer of liquid through which the light passed, 
wnd this result is an important confirmation of the law of thicknesses. 
The values obtained were as follows :— 


Coefficient of transmission. 
AN 


Wave-length. , 2. 3, 
5450 0-005 ‘00! 
5480 ; 0°03 0 
5550 : 015 ‘l 
5620 * 0°352 3 
5690 6: - 0°63 6: 

5770 , 0-82 — 

5850 rg 0°894 _ 

5930 ; 0°955 _ 
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Beyond wave-length 5450 the coefficients become practically nil ; 
in very dilute solutions, the coefficient for wave-length 5180 is about 
0:000013. The values are the same for the acid as for the salts, for 
solid potassium dichromate as for its solution, for the ammoniacal 
salt as for the potassium salt, and it follows that the absorption exerted 
by solid or dissolved alkaline dichromates is sensibly identical with 
that of the chromic acid which they contain. 

With normal potassium chromate the following results were obtained, 
a, being the values for a solution containing 1 equivalent of salt per 
litre, and a, for a solution containing 2 equivalents. 


4940 4990 5030 5060 5080 5110 5130 5180 5240 

peeee — O06 O18 0325 044 O61 069 O85 092 

a.... 0025 0108 0207043 O51 062 O69 O84 0°93 

The absorption is slightly greater in the more dilute solution, and 

this points to slight dissociation with formation of some dichromate, 
which, however, is only produced in very minute quantity. 


. H. B. 
Galvanic Polarisation. By H. Jann (Ann. Phys. Chem. [2], 28, 
498—508).—Determinations were made of the electromotive force of 
polarisation of solutions of various salts. The apparatus used con- 
sisted of a tuning-fork contact breaker, by which the solutions were 
alternately polarised by a battery of three Bunsens, and circuited 
through a tangent galvanometer, the latter being compared with a 


Clark’s cell. The polarisation cell was placed in melting ice. 

The values obtained were compared with the E.M.F.’s produced 
by elements formed of different pairs of the salts experimented with, 
thus: Pynso, — Pouso, = E: the results compared very favourably. 

From these values, the secondary heat evolution, as distinct from 
that due to resistance, is determined from the equation W, = aJpt—Q, 
where W, = secondary heat, a = heat equivalent of unit of work, 
J = strength of current, p = polarisation E.M.F., and Q = heat of 
combination. The results agree closely with those obtained by Favre 
by direct experiment. It is remarkable that they are all multiples of 
the same number: thus copper, zinc, and cadmium salts = 2 x 10 cal.; 
_ salts = 3 x 10 cal.; silver salts and sulphuric acid = 4 X 

0 cal. 

Lastly, the polarisation E.M.F. of the same salts for a temperature 
of 34° were determined. For zine or copper salts, the polarisation 
E.M.F.’s are in much the same relation as at 0°, hence the E.M.F. of - 
a Daniell’s element must, in accordance with Helmholtz’s laws, be 
independent of temperature. H. K. T. 


Electrical Conductivity of Mixtures of Salts. By E. Bovury 
(Compt. rend., 103, 39—42).—In dilute solutions, the conductivity 
of mixtures of salts of the same acid or the same base, which have no 
known chemical action on one another, is sensibly equal to the sum 
of the conductivities of its constituents. 

When 2 molecules of simple salts are replaced by 1 molecule of a 
double salt, the resistance is increased. Experiments with zinc and 
potassium sulphates show that in dilute solutions the quantity of 
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double salt formed is only very small, but is still distinctly recog. 
nisable in solutions in which m = 01. 

The resistance of a solution containing two different acids and two 
different bases affords a measure of the distribution of the acids and 
bases. Measurements with a solution containing zinc and potassium, 
nitric and sulphuric acids, show that the proportion of the group 
Zn(NO;)2 + K,SO, is equal to 0°276, and in more dilute solutions 
(m = 0°1) 0°263. An excess of potassium sulphate or zinc nitrate 
does not sensibly affect this value, but as the dilution of the solution 
increases, the coefficients in the equation approach more closely to 
unity, and ultimately the measurements become illusory. 

C. H. B. 

Equivalence of Chemical Energy and Current Energy. By 
H. Jaun (Ann. Phys. Chem. [2], 28, 491—497).—This is a continna- 
tion of the author’s experiments (Ann. Phys. Chem., 28, 21), in which 
he proves Helmholtz’s relation between the secondary heat of a 
galvanic element and its temperature coefficient. 

The elements examined were silver in silver nitrate, with lead in 
lead nitrate, and copper in copper nitrate respectively. The solutions 
had a strength of (M’)(NO;). + 100H,0. 

The chemical heat of the cell is obtained from the formula Q = 
W — aJ(A—Jg)t, where W is the heat evolved in cell, a, the heat 
equivalent of unit of work, J, the current intensity in ampéres, 
A — Jg, the potential difference of poles, and ¢t, the duration of the 
experiment. The values obtained from this formula agree closely 
vith those obtained from thermochemical data. 

The chemical heat less the current heat gives the secondary heat, 
which is compared with that obtained by calculation from Helmholtz’s 
relation. The following are the results :— 


Chemi- Secondary heat 

eal Current ¢ A — 

Element. E.M.F. heat. heat. found. caleulated. 
Ag»,Ag.(NO;). Pb(NO,),,Pb 0°932 50°87 42:98 7:95 7°89 
Ag,,Ag:(NO;) Cu(NOs).,Cu 0458 30°04 21:12 8-92 8-92 


o- 


my Te Fe 


Heat of Transformation of Vitreous Selenium into Metallic 
Selenium. By C. Fasre (Compt. rend., 103, 53—55).—The heat of 
transformation was measured directly in the calorimeter, and also by 
the action of bromine-water on the two varieties. The first method 
gave + 5°46, and the second + 5°76, or a mean value for Se = 788 
of + 5°61 cal. 

Selenium precipitated from alkaline selenides by the action of the 
air has the same specific gravity and thermal properties as metallic 
selenium. C. H. B. 


Selenides of the Alkaline Earths. By C. Fasre (Compt. rend., 
102, 1469—1471).—The selenides of calcium, strontium, and barium 
can be obtained in a state of purity by heating the corresponding 
selenates at a dull red heat in a current of hydrogen. Care must be 
taken not to raise the temperature too high, nor to use too large a 
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quantity of the selenate, otherwise the mass frits and attacks the 
giass. The selenides are white compounds, which alter rapidly when 
exposed to air, and become red. They are only slightly soluble in 
water, and do not phosphoresce like the sulphides. The heats of 
formation of the selenides were determined by dissolving them in 
dilute hydrochloric acid. The following results were obtained :— 


Ca + Se solid = CaSe, anhydrous, develops + 78:0 cal. 
Sr + Se , = SrSe - - + 87:16 ,, 
Ba + Se , = BaSe ~ ~ + (z—108°70) cal. 


z being the heat of formation of barium chloride from its elements. 


CaO solid + SeH, gas = CaSe + H,O develops + 9°76 cal. 
SrO ,, +SeH, , =SrSe +H,O , + 20°58 ,, 
BaO ,, + SeH: ,, = BaSe + H,O a + 20°26 ,, 


These numbers do not differ greatly from the heats of formation 
of the corresponding sulphides (Sabatier, Abstr., 1881, 492). 
C. H. B. 


Heat of Formation of the Picrates. By Tscuxtrzorr (Ann. 
Chim. Phys. [6], 7, 233—252).—The results which the author has 
obtained are subjoined in a tabular form :— 


Heat of solution of Heat of formation. 


Heat of 
hydration | Heat of 
of the | neutralisa- = 
anhydrous tion. ao ey 
salt. 


of H.O of 


salt at 18° 


to 20°. from the 


elements. 


crystallisation. 


Mols. 


cal. cal. eal. cal. 


—7°455 5 +13°783 | + 8°533 
—7°214 *392 "606 | +13°744 | +13°022 
—7°373 2° . +13°786 | +15°616 
—6 °579 (?)|—3°5: + 6°913 | + 4°847 
—7°963 *362 é +14°046 | + 0°969 
—7°947 762 3°7 +10°243 | — 1°189 
—8°822 6 *45 + 7°775 | + 0°469 32 639 


SODBDNAAD | 


From this it appears that the heats of solution of the hydrated 
picrates containing equal amounts of water of crystallisation are almost 
identical. The heats of solution of the anhydrous picrates have 
the same sign as those of the corresponding anhydrous chlorides and 
nitrates. The heats of neutralisation are almost identical with the 
values obtained for the neutralisation of nitric and hydrochloric acid 
with the corresponding bases. In the formation of the anhydrous 
picrates of magnesium and copper, a very small quantity only of their 
energy is evolved as heat, and in the case of zinc there is even an 
absorption of a small amount; from this it is evident that the picrates 
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of these metals would be more readily acted on by oxidising agents 
than picrates in whose formation more energy was eliminated from the 
molecule. The heats of formation of solid anhydrous picrates show 
that, if the metals were arranged in the order of their affinities for 
the acid constituent, the order of their affinity for anhydrous picric 
acid would be quite different from that of the same bases for formic 
and acetic acids. A. F. 


Heat of Combustion of Benzene. By J. THomsen (J. pr. Chem. 
[2], 33, 564—567).—This paper is a criticism on the results obtained 
by Stohmann (this vol., p. 409) for the heat of combustion of 
benzene. According to the author, the low values obtained result 
from the length of time taken for the combustion experiment as also 
the method used, namely, burning the benzene in a miniature lamp 
within the combustion chamber, whereby great heat is evolved at 
first, but this gradually diminishes until it reaches nil. Finally, the 
water equivalent of the calorimeter does not seem to have been exactly 
determined. fe © A 


Combustion of Benzene: Answer to the Above. By F. Sron- 
MANN (J. pr. Chem. [2], 33, 568—576).—It is here shown in answer 
to the above criticism, firstly, that there is no evidence in the experi- 
mental results obtained of any proportionality between the time taken 
for the combustion of the benzene and the value obtained; secondly, 
that approximately equal quantities of heat are evolved in equal 


intervals of time; lastly, the apparatus based on that of Louguinine 
is fully described, and fairly concordant values given for the water 
equivalent of the calorimeter. The author also adds some criticisms 
on the methods used by Thomsen. ¥. H. V. 


Vapour-density Determinations. By V. Meyer (Ber., 19, 1861— 
1862).—In the author’s well-known vapour-density apparatus, consider- 
able trouble is often experienced when working at high temperatures 
owing to the cracking of the bulb of the outer glass tube serving as 
the vapour-bath, so that for temperatures above 300° an iron tube has 
been employed. The author has, therefore, devised a new vapour- 
bath in which the liquid is boiled in a cast-iron crucible having a 
double rim; the annular space so formed contains mercury, into 
which a long open glass tube dips. In this way the bulb of the 
vapour-density apparatus is in view, and it is found that the glass 
mantle is very seldom cracked. A. J. G. 


Dissociation of Hydrated Cupric Sulphate. By H. Lesceur 
(Comp. rend., 102, 1466—1469).—The following tables show the 
compusition and tension of dissociation of hydrated cupric sulphate 
at various temperatures :— 
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At 45°. 


Seusien of ‘ 
dissociation. Composition. 

58 mm. CuSO, + 5°08 H.O 

30 CuSO, + 4°85 H.O 

30 CuSO, + 4°64 H.O 

30 CuSO, + 3°87 H,O 

18 CuSO, + 2°37 H.O 

15 CuSO, + 1:06 HO 

Less than ‘1 mu. CuSO, + 0°98 H,O 


Tension of ° 
dissociation. Composition. 
304 mm. CuSO, + 5°06 H, 
233°5 CuSO, + 413 
238 CuSO, + 37 
233 
142 
145 CuSO, + 2: 
148 CuSO, + 1 

Less than 10 mm. CuSO, + H,O 


At 220°. 


ab guem 


‘\ 


e 
Tension of dissociation... 666 mm. 603 mm. 


Composition CuS0O,+0°98 H.O. CuSO,+0°45 H.O. 


These results indicate the existence of three hydrates only, namely, 
CuSO, + 5H.O, CuSQ, + 3H.0, and CuSO, + H,O. The author 
did not obtain the other hydrates stated by various authors to be 
formed by the gradual dehydration of the pentahydrate. The ten- 
sions of dissociation of the three hydrates at different temperatures 
are as follows :— 

CuS0,,5H,0. 
Temp... 10° 15° 20° 25° 30° 35° 40° 60° 80° 100° 
Tension. 283 4 6 85 125 17 23 72 263 688mm. 


CuS0,3H, 0. 


Temperature.. 30° 35° 40° 60° 80° 100° 
Tension 5 7°5 ll 45 168 525 mm. 


CuS0O,,H,0. 


Temperature 163° =: 186°5° ss 206° = 220° 
Tension 44 143 666 mm. 


The crystallised hydrate loses water with great difficulty, but 
dissociates somewhat better if powdered, the rate of dissociation 
depending to a certain extent on the degree of subdivision. If heated 
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in an oven or on a warm plate, the crystals lose their water in a very 
irregular manner, and yield a product which is not homogeneous; 
this result is probably due to their low conductivity for heat. These 
facts probably explain the results obtained by Naumann (this Journal, 
1875, 426) and by Muller-Erzbach (Abstr., 1884, 952). a* 

. H. B. 


Decomposition of Ferric Chloride by Water. By G. Fouvs- 
SEREAU (Compt. rend., 103, 42—45).—The decomposition of aqueons 
solutions of ferric chloride was measured by determining the electrical 
resistance of the liquid. At 100°, decomposition is very rapid, and 
the resistance diminishes owing to the formation of soluble ferric 
oxide and hydrochloric acid. With a concentration of 0°001724, the 
resistance reaches a limit which is 0°365 of the original value. If 
the liquid which has been heated at 100° is kept for some time at the 
ordinary temperature, the reverse change takes place, and the resist- 
ance increases up to a limit which approximates to that observed with 
a solution which has not been heated, but has been kept at the 
ordinary temperature for some time. In the latter case, decomposition 
is much slower and much less complete than at 100°. 

If the variation in resistance were proportional to the amount of 
change, the relation between the conductivity C and the coefficient of 
alteration K would be represented by the equation— 


C, and C, being the respective conductivities of the original liquid 
and the completely altered liquid. This relation, however, is not 
exact, and the value of K is more accurately represented by expres- 
sions of the form— 


K = afl + A(1 —a)], 


in which A is determined by experiment. 

The rate of decomposition is increased by dilution, and the reverse 
change is accelerated as the concentration increases. Alteration in 
both directions is more rapid at higher temperatures, and the limit of 
decomposition increases and becomes sensibly equal to unity at a 
lower temperature the more dilute the solution. Addition of hydro- 
chloric acid accelerates the change in the reverse direction. 

C. H. B. 

Size of the Maximum Drops of Ordinary Alcohols and Fatty 
Acids, and their Aqueous Solutions. By J. Travse (Ber., 19, 
1673—1679).—The drops were observed under the opening of a 
horizontal tube fused to the capillary of a Poiseuille apparatus ; the 
diameter of the tube was 6mm. The weight of the drops was then 
determined from the number contained in the apparatus of known 
volume, and the specific gravity of the liquid. A table is given 
containing the results of experiments made with several solutions of 
alcohols and acids of various strengths. N. H. M. 


Dependence of the Size of Drops on External Influence. 
By J. Trauvse (Ber., 19, 1679—1682).—Experiments made by the 
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author to determine the influence of curvature of the wall of the 
tube, and of the rate at which the liquid flows on the size of the 
drops, led to the same results as those obtained by Guthrie. The 
material from which the tube is made (for instance, glass or copper) 


does not appear to influence the size of the drops to any extent. 
N. H. M. 


Influence of Mass on the Chlorination of Combustible 
Gases. By A. Rémer (Annalen, 233, 172—215).—The author 
incidentally mentions the fact that dilute sulphuric acid has no action 
on copper acetylide; on the other hand, strong sulphuric acid com- 
pletely decomposes the compound without liberating acetylene. The 
gas obtained by the action of hydrochloric acid on copper acetylide 
slowly deposits carbon without undergoing any alteration in volume. 
The residual gas appears to be pure acetylene. 

The apparatus used in the experiments on chlorination cannot be 
explained without the diagrams. The following are the results :— 
Chlorine has no action in the dark on carbon monoxide, acetylene, 
ethane, and its homologues, but it combines with the hydrocarbons of 
the series C,H., in the dark. Benzene resembles ethane in its 
behaviour towards chlorine. 

The results of a series of experiments on the action of chlorine on 
a mixture of combustible gases are given in the following table :— 


Proportion Chlorine added Relative Ratio of 
of combustible to 100 vols. of com- division constants of 
gases. bustible gases. of chlorine. affinity. 
100°0 27°8 81°6 Cc: c’ 
84:7 ; 18°4 4°72 
100°0 ' 80°4 . 
1087 } — {ise | 768 
100°0 , 78°64 . 
67°83 479 {aise¢ 68 
100°0 
64°22 


100°0 
1349 


All the chlorine combined with the propane. 


All the chlorine combined with the propane. 
The chlorine formed a di-substitution product, 
in preference to uniting with the hydrogen. 


110°6 

100-0 
31°54 

100-0 


lene. 


95°14 7-12 


23°1 


88°7 
100°0 
219-05 
100-0 
163°43 
100°0 

56°3 


47:1 
36°34 
33°2 
46°23 


4:07 
4°32 
3°47 
1:47 


100°0 } All the chlorine combined with the acety- 
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Proportion Chlorine added Relative Ratio of 
of combustible to 100 vols. of com- division constants of 
gases. bustible gases. of chlorine. affinity. 


-. 100°0 9. 62°60 ; 
.. 9487 \ 539 { 37°40 } 198 
ss Only the excess of chlorine unites with the 

.-- 2095 fm 


ethane. 


From these numbers it is apparent that the action of the chlorine 
on the substances under investigation is not proportional to the mass. 
The law of Guldberg and Waage is not directly applicable to this 
class of phenomena. W. C. W. 


Rudimentary Formula of the Rate of Reactions. By F. 
Ureca (Ber., 19, 1700—1706).—The author discusses the formule of 
Berthelot and Guldberg and others, and that of Wilheling considered 
from its theoretical point of view. 


Tension of Saturated Vapours over Liquid and Solid Sub- 
stances. By W. Fiscugr (Ann. Phys. Chem. (2), 28, 400—422).— 
In this paper, the author proves experimentally that the tensions of 
aqueous vapour over ice and water respectively at 0° are not identical, 
but that the vapour-tension curve of ice lies lower than that of water 
for corresponding temperatures, the two curves meeting at the 
melting point. 

This result was predicted by Kirchhoff from calculations based on 
the mechanical function of water in the two cases, (1) in which water 
at 0° was directly converted into vapour at 0°; (2) in which the 
water at 0° was first converted into ice at 0°, and then into vapour 
at 0°. A quotient difference of 0°044 mm. for the two curves was 
obtained. 

The only experimental results extant are those of Regnault, leading 
to conclusions opposite to those of the author, but they are few in 
number. 

The apparatus used consisted of tubes of the shape of an inverted 
L, the short limb being closed the long one open. ‘The open end was 
plunged into a beaker of boiling water, and some water previously 
introduced into the short limb raised to boiling until the air was 
driven out. This was repeated 10 or 12 times, the water in the 
beaker being maintained in ebullition the whole time. The open end 
was then plunged under mercury and the water in the apparatus 
again boiled out, until only a little remained in the short limb. The 
apparatus was then allowed to cool, and any water in the long limb 
driven over into the short one by plunging the latter into ice. Two 
such tubes were placed in a mercury trough together with a carefully 
prepared barometer. The water in one of the tubes was frozen, and 
the short limbs of the tubes maintained at various temperatures, the 
heights of the mercury in the long limbs being measured by means of 
a cathetometer. From these data, the author obtains for an interval 
of — 4° to 10° the equations— 
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For water: p = 4628 + 0°32535 + 0:008705# ; 
For ice: p = 4°641 + 0°37190¢ + 0°0110212. 


The vapour-tension of water or ice at 0° = 463 mm. (Regnault, 
4°60.) Since the vapour-tensions of ice and water at 0° are the same, 
the latent heat of vaporisation of ice is equal to the sum of the 
latent heats of vaporisation of water and the latent heat of fusion 
of ice. 

Similar experiments were made with benzene carefully purified and 
dried, and gave data from which were deduced the equations— 


For solid benzene: p = 24985 + 1°6856¢ + 0°031339 #; 
For liquid benzene: p = 26°40 + 1:4295¢ + 0°04505#. 


The two curves do not meet at the melting point (5°3°), but are 
0'44 mm. apart at this point. 

The author further determines the specific heat of liquid ben- 
zene = 0°3102 + 0°002168¢; of solid benzene = 0°319; and the latent 
heat of fusion of benzene = 30°085. From these, together with the 
latent heat of vaporisation, 107°17 (Mousson’s Physik), the equation 
R=r+q—15 = 1367 cal. at 53° is obtained from Clausius’ 
formule, where R is the latent heat of vaporisation of solid benzene, 
r that of liquid benzene, and q the latent heat of fusion of benzene. 

H. K. T. 

Solution. By W. Atexferr (Ann. Phys. Chem. [2], 28, 305— 
338).—In this paper, the author collects together the results of his 
previous experiments on solution. The solution of a liquid by a 
liquid is chosen as being the simplest. The experimental method 
consists in sealing weighed quantities of the two liquids in a tube 
and gradually heating until they unite to a homogeneous liquid, the 
temperature of mixing being noted. From a number of such experi- 
ments a curve is obtained. The results fall into two classes. First, 
those obtained from liquids which have no action on one another. 
Secondly, those obtained with liquids which combine in solution. 

Amongst the first are water with aniline, phenol, aniline phenate, 
and fused benzoic, salicylic and metanitrobenzoic acids, and molten 
sulphur with benzene, toluene, chlorbenzene, aniline, and oil of mus- 
tard. In every case, a gradual rise in temperature was accompanied 
by a corresponding increase in the quantity of one of the constituents 
until, at a certain temperature, the two liquids mixed in all pro- 
portions. 

In the second class are secondary butyl alcohol, isobutyl alcohol, 
and amyl alcohol with water. All these give curves in which increase 
of temperature is accompanied by decrease in solubility up to a certain 
point, this result being due to the gradual dissociation of the hydrate 
formed at low temperatures. With further rise of temperature the 
solubility again increases until the two liquids mix in all proportions. 
In the case of secondary butyl alcohol a maximum exists at 0°, the 
solubility decreasing with change of temperature in either direction. 

In the case of diethylamine and water (comp. Guthrie, Abstr., 
1885, 337, 339) the solubility increases with decrease of temperature 
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until the two liquids mix in all proportions. In the same way, tri- 
ethylamine and water mix in all proportions at low temperatures, but 
gradually separate as the temperature rises (loc. cit.). In both these 
cases, the substances are insoluble in water, but form at low tempera- 
tures hydrates which are soluble in water and in the compounds 
themselves. With bromine, a very soluble hydrate is formed at low 
temperatures, which is gradually dissociated as the temperature rises 
and the solubility decreases. Water is quite insoluble in bromine. 

The author next studies the thermochemical relations of the above 
liquids. When a simple solution takes place, the heat evolved is 
always negative, and is greatest when the two liquids are mixed in 
equal parts. When combination occurs, the heat evolution is the 
algebraical sum of the + heat due to combination, and — heat due 
to solution of the compound formed in excess of one of the consti- 
tuents. Hence with isobutyl alcohol and water, for instance, the heat 
of solution changes sign at that temperature at which the curve of 
solubility shows a minimum. 

Finally the author studies the effect of the state of aggregation on 
solution. He finds that if mixtures of salicylic or benzoic acid and 
water are heated to the temperature at which they mix in all propor- 
tions and are then cooled to a given temperature, solutions are 
obtained which contain less substance than if the constituents had 
been simply left in contact at the given temperature. Moreover, on 
further cooling of a solution obtained by the first method, the sub- 
stance separates out in the liquid state, whilst the solid is obtained on 
cooling a sclution prepared by the second method. The author 
considers that the compounds exist in solution in isomeric modifica- 
tions in the two cases. mm. &. &. 


Lecture Experiments. By M. Rosenretp (Ber., 19, 1899—1903). 
—1l. An apparatus for electrolysing pure hydrochloric acid is de- 
scribed with sketch (comp. Abstr., 1885, 715). 2. This is an arrange- 
ment for showing the sublimation of sulphur in a current of carbonic 
anhydride. N. H. M. 


Decomposition of Ammonia by Electrolysis. By A. Irvine 
(Chem. News, 54, 16).—An ordinary three-tubed voltameter is fitted 
with carbon electrodes, the electrolyte is a concentrated solution of 
sodium chloride to which is added one-tenth of its volume of strong 
ammonia. On passing a current from a battery of 4 to 6 Bunsen or 
Grove elements, gases collect in the separate tubes in the proportion 


of 3 vols. hydrogen in the one to 1 vol. nitrogen in the other. . 
D. A. L. 


Ferrates: a Lecture Experiment. By C. L. Broxam (Chem. 
News, 54, 43).—A fragment of potassium hydroxide is placed in some 
ferric chloride, a few drops of bromine added, and if necessary gently 
heated; the mass dissolves in water, yielding a fine red solution of 
potassium ferrate resembling permanganate in its tinctorial power. 
A fine red solution of calcium ferrate is obtained by adding ferric 
chloride ta, bleaching powder and boiling with water. Manganous 
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sulphate destroys the colour, and filtration through paper discharges 
it; barium chloride produces a purple precipitate of barium ferrate. 
; D. A. L. 
Chromammonium Compounds: a Lecture Experiment. By 
K. Kraut (Chem. Zeit., 10, 820).—An apparatus is described for 
showing the formation of rhodo- and luteo-chromium chlorides. 


Inorganic Chemistry. 


Physical Properties of Bromine. By J. D. van per Ptarts 
(Rec. Trav. Chim., 5, 34—80).—After a list of the points of solidifica- 
tion, fusion, and ebullition, given for bromine by various writers, and 
allusion to the difficulties experienced in removing water and other 
halogens, the author describes his method of purification of this 
element, which is based on that adopted by Stas. This method con- 
sists in the distillation of commercial bromine, purified by washing 
with water, in presence of purified potassium bromide and zinc oxide ; 
the bromine is then washed with water at 65°. The product thus 
obtained is free from chlorine and iodine, but probably contains 
bromoform ; it is finally dried by calcium bromide prepared from the 
bromine previously obtained and rectified over phosphoric anhydride. 
The boiling point of the specimen thus obtained was 63°03° at 
759°5 mm., as a mean of five concordant experiments, the point of 
fusion — 7°3 (mean of four concordant experiments), but the point 
of solidification varied from — 85 to — 14 (comp. Ramsay and 
Young, Trans., 1886, 453); its sp..gr. at 0° compared with water at 
4° = 3:1875, which agrees with the determinations of Thorpe and 
Balard. As a guarantee of the purity of the specimen of bromine, it 
was converted into hydrobromic acid by phosphorus and water, and 
the relation of bromine to silver determined; the ratio found was 
practically identical with that obtained by Stas. The acid obtained 
was also shown to be free from hydriodic and hydrochloric acids. 

Vv. HY. 

Electrolysis of Hydrogen Fluoride. By H. Moissan (Compt. 
rend., 102, 1543—1544).—When anhydrous hydrogen fluoride is 
electrolysed in a platinum tube by means of a battery of 50 Bunsen 
elements, hydrogen is liberated at the negative pole, whilst at the 
positive pole a gas is evolved which is completely absorbed by mer- 
cury with formation of mercurous fluoride, and which decomposes 
water with production of ozone. Phosphorus when introduced into 
the gas ignites spontaneously and forms phosphorus fluorides, sulphur 
melts, carbon seems to remain unaltered, dry potassium chloride is 
decomposed with liberation of chlorine, and crystallised silicon ignites 
spontaneously and burns brilliantly with formation of silicon fluoride. 
The positive electrode of iridio-platinum was corroded whilst the 
negative electrode was unaltered. The gas is probably fluorine but 
might possibly be hydrogen perfluoride or even a mixture of hydrogen 
fluoride and ozone. C. H. B. 
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Non-metallic Fluorides. By Gunrz (Compt. rend., 103, 58).— 
Various non-metallic fluorides can be obtained by heating lead fluoride 
with non-metallic chlorides, such as carbon tetrachloride, sulphur 
chloride, phosphorus trichloride and oxychloride. The action of 
phosphorus oxychloride on lead fluoride affords a very convenient 
method of preparing phosphorus oxyfluoride. C. H. B 


Method for Preparing so-called Pentathionic Acid. By T. 
Sauzer (Ber., 19, 1696—1697).—When 10 c.c. of decinormal sodium 
thiosulphate solution is treated with a drop of a solution of potassium 
aresenite containing 1 per cent. of arsenic trioxide, and with an excess 
of hydrochloric acid, the solution becomes turbid and has a slight 
odour of hydrogen sulphide ; after a long time arsenic salphide and 
a little sulphur are precipitated. When filtered the solution gives 
the reactions of pentathionic acid. N. H. M. 


Conditions necessary for the complete Removal of Arsenic 
from Hydrochloric Acid by Hydrogen Sulphide. By R. Orro 
(Ber., 19, 1903—1910).—Pure hydrochloric acid was found, even 
after prolonged treatment with hydrogen sulphide, to contain traces 
of, grsénic, and is therefore not suited for the detection of metallic 
poisons. The author has found that crude hydrochloric acid can be 
readily freed from arsenic by treatment with hydrogen sulphide. It 
is diluted until the sp. gr. is 1:12, saturated with hydrogen sulphide, 
and allowed to remain in a closed vessel for 24 hours at 33—40°; it 
is then decanted, filtered, and distilled until 4,th remains in the 
retort. Pure hydrochloric acid can be purified by means of hydrogen 
sulphide if it is first treated with a small quantity of ferric chloride, 
potassium dichromate, arsenious acid, &c. N. H. M. 


Berthollet’s Explosive Silver. By F. Rascuic (Ann., 233, 
93—101).—The results of a series of analyses of explosive silver show 
that this substance consists of a mixture of Ag,N with varying 
quantities of metallic silver. Dilute sulphuric acid dissolves the ex- 
plosive compound but leaves the metallic silver undissolved. Explosive 
silver is best prepared by dissolving freshly precipitated silver oxide in 
strong ammonia. The compound is deposited from this solution 
either by exposure to the air, by the application of gentle heat, or 
by the addition of alcohol. W. C. W. 


Hydrated Barium Hydroxide. By Dr Forcranp (Compt. rend., 
103, 59—61).—The compound, BaO,2MeOH + 2H,0 (this vol., p. 861), 
when heated at 135° in a current of dry hydrogen, does not give the 
compound 3Ba0,4MeOH, but is converted into the hydroxide, 
which retains a small quantity of methyl alcohol. If it is allowed 
to remain in a vacuum at the ordinary temperature a hydrate, 
BaH,O,+H,0, is obtained. The heat of formation of this hydrate is 
very small :— 


BaH,0, solid + H,O liquid = BaH,O,°H,0 solid develops + 1-52 cal. 
BaH.0, ,, + H,O solid = BaH,0,H,O ,, - + 008 ,, 
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When this hydrate is dissolved in methyl alcohol the thermal dis- 
turbance gives for the heat of formation of the compound, 
BaO,2MeOH + 2H,0, the value + 40°18 cal., which agrees closely 
with that previously found (40°78). 

The mutual conversion of these compounds is in agreement with 
their heats of formation and tensions of dissociation. The formation 
of the alcoholate, 3Ba0,4MeOH, instead of the hydroxide, when an 
alcholic solution of the compound BaO,2MeOH + 2H,0 is heated, 
depends on the fact that as soon as the compound separates 
in the solid form in presence of an excess of methyl alcohol, the 
tension of the methyl alcohol in the compound becomes negligeable, 


whilst that of the water present continues to be important. 
C. H. B. 


Setting of Cement. By E. Micuet (J. pr. Chem. [2], 33, 548— 
558).—According to the experiments herein detailed, the setting of 
cement is dependent, firstly on the addition of water, which should be 
as limited and uniform as possible; secondly, on the density and 
intimate mixture of the materials, and thirdly, on the formation of cal- 
cium carbonate. Of the three principal constituents of cement, silica, 
lime and alumina, all are chemically active, but the proportion of 
lime need only be slight; the alumina determines the rapid setting 
but the silica the permanent hardening. The chemical change which 
conditions the setting only takes place to a slight degree, and 
is principally restricted to the surface. Analyses are given to prove 
that on an average not more than 5 per cent. of the material becomes 


chemically combined. The alkalis play no important part in the 
setting. V. H. V. 


Setting of Cement. By L. C. Levorr (Ree. Trav. Chim., 5, 59— 
64).—According to the author’s experiments, the hardening of Port- 
land cement depends on the disruption of each granule of the cement 
after it has been baked and moulded; it is then covered with 
moisture and calcium carbonate; colloid silicates are also formed, 
which are gradually converted into crystalline modifications, a change 
dependent on the temperature. Experiments are quoted to show that 
the silica plays the most important part in the process. Cements, 
otherwise good, were shown to give efflorescent deposits on their 
‘surfaces, some of calcium sulphate due to the sulphur of the coke 
used in the manufacture, others of sodium carbonate, from the conver- 
sion of sodium silicate into carbonate by access of air. V. H. V. 


Thallium in Crude Zine. By Kosmann (Chem. Zeit., 10, 762— 
763).—A sample of crude zinc obtained by melting up zinc waste con- 
tained 1-4 per cent. of thallium. This is the first time thallium has 
been found as a constituent of crude zine. D. A. L. 


New Cuprammonium Iodide. By A. Sacirer (Compt. rend., 
102, 1552—1555)—100 grams of an ammoniacal solution. of cupric 
oxide containing 7 to 8 per cent. is mixed with an equal weight of a 
10 per cent. solution of iodine in alcohol. A brown precipitate of 
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nitrogen iodide is formed, but this readily disappears on warming, and 
if the liquid is heated for about an hour on the water-bath it becomes 
green, and deposits brilliant green needles which must be dried as 
quickly as possible. They have the composition 4NH;,Cu;I, or 
4NH;,Cu,I,,Cul,, and are intermediate between cuprosammonium 
iodide and cuprammonium iodide. They are more stable than cupro- 
soammonium iodide, but alter rapidly when exposed to air, losing 
ammonia and iodine, and eventually changing to cuprous iodide. 
When carefully heated, iodine and ammonia are given off and a residue 
of cuprous oxide is left. The crystals are insoluble in water but are 
decomposed by very prolonged ebullition. They are only decomposed 
by potash after prolonged boiling, but they dissolve readily in am- 
monia, and the solution yields cuprammonium iodide when evapo- 
rated. 

If the green solution obtained as above is boiled with metallic 
copper until it becomes colourless and is then allowed to cool, it 
deposits cuprosoammonium iodide in brilliant white needles 5—6 mm. 
long. 

If the mixture of ammoniacal copper solution and alcoholic 
iodine is allowed to stand with exposure to air at the ordinary 
temperature, the nitrogen iodide slowly dissolves, and after some 
hours the liquid deposits cuprammonium iodide in octahedral crystals. 
If the ammoniacal solution is boiled with iodine for several hours 
without addition of alcohol and is then cooled, it deposits cuprammo- 
nium iodide in tetrahedral crystals. 

Cuprammonium tetriodide, 4NH;,Cul,,I., is obtained in brilliant 
black crystals, green by transmitted light, by boiling 100 c.c. of the 
ammoniacal copper solution with 20 grams of iodine, and allowing 
the liquid to cool. If a further quantity of 20 grams of iodine is 
dissolved in the mother-liquor from these crystals, the liquid on 
cooling deposits cuprammunium heriodide, 4NH;,Cul,,I,, in rectangular 
tablets, which are brown by transmitted light. This compound is 
usually obtained by mixing a warm solution of cuprammonium nitrate 
with a solution of iodine in potassium iodide. C. H. B. 


Mercurous Sulphate. By G. Bucuner (Chem. Zeit., 10, 759— 
769 and 790—791).—Mercurous sulphate was exposed under various 
conditions to air, light, moisture, and darkness: numerical data are 
given from observations extending over three years, and it is shown 
that light acts to a certain extent on this salt, but nevertheless when 
exposed under the most adverse conditions the change produced— 
the decomposition extending only in one case to 14 per cent. of the 
mercurous sulphate—was never so great as to justify the classification 
of this salt amongst the very unstable compounds. It is best preserved 
in a moist state in presence of metallic mercury; or if dry it should 
fill a well-stoppered bottle and should be kept in the dark. The 
change into mercury and mercuric sulphate is reversed by the action 
of water, therefore for electrical purposes the slight decomposition of 
mercuous sulphate is of no consequence. For analysis, the mixture of 
mercurous and mercuric sulphates is digested with dilute hydro- 
chloric acid; the mercuric salt remains in solution whilst the 
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mercurous salt is precipitated as chloride. In the presence of mercury, 
the mercuric sulphate is also changed into mercurous chloride, there- 
fore when such a change would be detrimental to the results required, 
titration with iodine and potassium iodide is resorted to. Treating 
the mixture with water and observing the formation of yellow 
HgSO,,2HgO, does not answer with less than 10 per cent. of mercuric 
salt present. D. A. L. 


Yttria. By W. Crooxes (Chem. News, 54, 32—40).—The author 
takes exception to the use of the name “ yttria” in any but its usual 
sense, and protests against its application, at least at present, to any 
of the substances separated from yttrium, and provisionally de- 
signated Ga, GB, Gy, Gé, Ge, Ge, Gy. Moreover, he contends that 
these are constituents and not impurities. 

Owing to dissension with reference to the earth giving rise to the 
pair of greenish-blue bands (mean 545), it is thought better to 
speak of it as GB 545. The identity or non-identity of Gé with Zz, or 
Gp with Z is not yet proved, any way the author does not wish to 
claim Za and Z6 amongst his new elements. D. A. L. 


Thorium, Potassium, and Zirconium Potassium Phosphates. 
By L. Troost and L. Ouvrarp (Compt. rend., 102, 1422—1427).— 
If the oxide, amorphous phosphate, or anhydrous chloride of thorium 
is added to fused potassium metaphosphate so long as it will dissolve, 
the mixture allowed to cool slowly, and then extracted with 
acidified water, an insoluble residue is left, which consists of minute 
rhombic prisms acting strongly on polarised light; sp. gr. at 12° = 
5°75. They are insoluble in hydrochloric or nitric acid and in aqua 
regia, and have the composition K,0,8ThO,3P,0, (Th = 116°2), or 
K,0-4ThO,,3P,0, (Th = 232°4). 

The corresponding zirconium compounds, when treated in the same 
way, dissolve more readily, and the insoluble product consists of 
hexagonal crystals, which act strongly on polarised light; sp. gr. at 
12° = 3:18. They are insoluble in aqua regia, and have the com- 
position K,0,4Zr0,,3P,0;. 

With potassium pyrophosphate, thorium compounds yield micro- 
scopic octahedra, which act on polarised light; sp. gr. at 7° = 
4688. They dissolve in nitric acid, and have the composition 
K,0,2ThO,P,0;, or K,0,ThO,,P,0;. Larger crystals are obtained if 
the potassium pyrophosphate is mixed with some potassium chloride. 

Zirconium componnds under the same conditions yield colourless 
hexagonal lamelle, which give a black cross surrounded by coloured 
rings when examined by polarised light; sp. gr. at 7° = 3:076. They 
are insoluble in aqua regia, but dissolve in hot concentrated sulphuric 
acid, and have the composition K,O.ZrO2,P.0;. 

With tripotassium phosphate, the thorium compounds yield hexagonal 
lamelle, which behave with polarised light like crystals with a nega- 
tive axis, or with two axes which almost coincide; sp. gr. at 12° = 
3°95. They dissolve in acids, and have the composition 


3K,0,3ThO,,2P,0,, or 6K,0,3ThO,,4P,03. 
VOL. L. 
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If the mixture of the thorium compound and potassium phosphate 
is heated until the alkaline salt volatilises, thorium oxide is obtained, 
crystallised in cubo-octahedra and rhombic dodecahedra of the regular 
system ; sp. gr. at 15° = 9°876. 

The zirconium compounds also dissolve in fused tripotassium phos- 
phate, but when the cooled product is treated with water, the residue 
consists of altered crystals and an amorphous substance. If the 
phosphate is mixed with some chloride, the residue consists of hexa- 
gonal lamell, identical with those obtained when potassium pyro- 
phosphate is used. 

If the fused mixture is heated to a very high temperature, zirconium 
oxide is obtained, crystallised in quadratic prisms terminated by 
pyramids ; sp. gr. at 17° = 5°726. 

The compounds formed by zirconium and thorium with fused 
potassium metaphosphate or pyrophosphate are analogous in com- 
position, but are not isomorphous. With potassium orthophosphate, 
the products are not analogous in composition. Crystals of thoria 
and zirconia obtained at a high temperature are not isomorphous. 

C. H. B. 


Chemistry of Manganese and Fluorine. By 0.T. Curistensen 
(J. pr. Chem. [2], 34, 41—46).—By treating a solution of manganese 
dioxide in hydrochloric acid with excess of sodium pyrophosphate, a 
double salt, Mn,Na.2P,0, + 10H,0, is obtained, the composition of 
which confirms Pickering’s view as to the constitution of manganic 
chloride (Trans., 1879, 654). The corresponding fluoride is also 
Mn,.F,, and not MnF,, and yields double salts, 4KF,Mn.F,, &c., 
strictly comparable with the double salts of aluminium, iron, and 
chromium; a manganese compound, analogous in composition to 
cryolite, was also obtained. 

The author has also made some determinations of the atomic weight 
of fluorine, starting with ammonium manganifluoride, treating this 
with hydrochloric acid and potassium iodide, and estimating the 
amount of iodine set free. He finds F = 19 when O = 16. 

By the electrolysis of a solution of Mn,F, in hydrofluoric acid, per- 
manganic acid is formed ; this reaction is very delicate. Heated in a 
current of oxygen, the manganifluorides give off a gas, which sets free 
iodine from potassium iodide. J. K. C. 


Nickel Carbide. By L. Pesat (Annalen, 233, 160—165).— 
Nickel obtained by the reduction of the oxide by charcoal at a white 
heat, may contain as much as 1°4 per cent. of carbon. On treatment 
with acids the metal dissolves, leaving a residue of graphite. One 
specimen of the nickel containing 0°98 per cent. of graphite, and 
0°28 per cent. of combined carbon, was melted in a graphite crucible, 
and rapidly cooled in an iron mould, and the product analysed. It 
now contained 0°78 per cent. of graphite and 0°61 per cent. of com- 
bined carbon. Ww. C. W. 


Decomposition by Heat of Potassium Chloro- and Fluo-chro- 
mate. By A. C. Oupemans (Rec. Trav. Chim., 5, 111—117).—The 
decomposition by heat of potassium chlorochromate has been explained 
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in various ways ; according to Schafarik chromy] chloride and potassium 
. chromate are formed, but according to Streng chlorine is produced, 
thus: 6CrO,(ClOK = K,Cr,0; + 2K,CrO, + Cr,0,; + 3Cl,. The 
author has more fully examined this question by determinations of the 
chlorine evolved, the loss in weight, and thus by difference the 
oxygen evolved. The results are in accordance with the equation 
4CrO,ClOK = K,Cr,0, + Cr,0; + 2KCl + Cl, + O:. 
Experiments with potassium fluochromate gave similar results. 
Vv. Y. 


Uranium Compounds. By G. Avipecorr (Annalen, 233, 117— 
143).—Uranium tribromide is prepared by heating the tetrabromide in 
a current of dry hydrogen. It closely resembles the trichloride in 
its appearance and properties. The tetroxide has been previously 
described by Fairley (this Journal, 1877, i, 127), and by Zimmermann 
(this vol., p. 598). 

The author was unable to prepare in the wet way the two silver 
salts, Ag,U,0, and Ag,U,0,, described by Guyard (Bull. Soc. Chim., 1, 
95), but a salt having the composition of the former is obtained by 
fusing a mixture of silver nitrate and dry potassium uranate. Itis an 
amorphous powder, of a yellowish-red colour, insoluble in water, but 
freely soluble in dilute acids. 

Uranium sesquisulphide, U2S;, is formed by passing sulphuretted 
hydrogen over warm uranium tribromide in an apparatus from which 
every trace of atmospheric air is carefnlly excluded. The sulphide is 
a black powder, insoluble in hydrochloric and in dilute nitric acid. It 
evolves sulphuretted hydrogen om exposure to the air, and burns when 
heated on platinum foil. It is reduced to the monosulphide US by 
reduction in hydrogen at a red heat. W. C. W. 


Action of Vanadic Anhydride on Haloid Salts of the Alkalis. 
By A. Dirre (Compt. rend., 103, 55—58).—When warm solutions of 
potassium iodide and soluble vanadic anhydride are mixed together, 
iodine is liberated, and green lustrous crystals of the hypovanadate 
K,0,2V,0, + H,O are precipitated. If the mother-liquor is boiled 
and then concentrated, it deposits yellow crystals of the vanadate 
2K,0,V.0;. 

If the iodide and vanadic anhydride are fused together in a crucible 
out of contact with oxygen, iodine is liberated, and a brilliant black 
residue is left, which, when treated with warm water, yields a reddish- 
yellow solution, which deposits dark green crystals of the anhydrous 
hypovanadate K,0,2V.0,, leaving a yellow liquid, from which the 
vanadate K,0,V,0;,16H,0O crystallises after concentration. 

Potassium bromide added to a hot solution of vanadic anhydride 
precipitates the insoluble variety, but no reduction takes place. If the 
two substances are fused together out of contact with oxygen, bromine 
is liberated, and potassium hypovanadate and vanadate, with some 
unaltered vanadic anhydride are left, but decomposition takes place 
much less readily than with the iodide. 

With potassium chloride, the phenomena are similar, but the action 
at a high temperature is even less than with the bromide. 


3 m2 
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When soluble vanadic anhydride is added to a boiling solution of 
potassium cyanide, the liquid becomes colourless, and carbonic anhy- 
dride and nitrogen are given off, and if the vanadic anhydride is added 
in excess a red liquid is obtained, which, when concentrated, deposits 
crystals of the vanadate K,0,V,0; + 3H,Q, whilst hypovanadic acid 
remains mixed with the unaltered vanadic acid. If the potassium 
cyanide is in excess, the whole of the vanadic anhydride is reduced, a 
small quantity being even converted into the trioxide. This last oxide 
is the sole product obtained when potassium cyanide and vanadic 
anhydride are fused together. 

Similar results are obtained with the corresponding sodium and 
ammonium salts. The behaviour of fluorides is different. 

C. H. B. 

Atomic Weight of Antimony. By A. Poprzr (Annalen, 233, 
153—160).—In his investigation of the composition of explosive 
antimony, Pfeiffer (Abstr., 1882, 467) found the electrolytic equivalent 
of antimony to be 40°34, corresponding with the atomic weight 121. 
The author has carefully redetermined the electrolytic equivalent of 
the metal, and has arrived at the same result. He suggests that the 
difference between this value and that obtained by Cooke (119°6) is 
probably due to the presence of germanium or other rare metal. 

W. C. W. 

Action of Acids and Bases on Solutions of Tartar Emetic. 
By Gunrz (Compt. rend., 102, 1472—1474).—When a dilute solution 
of tartar emetic is mixed with an equivalent quantity of hydrochloric 
acid, the whole of the antimony is not precipitated, and the precipi- 
tate is not antimony hydroxide (comp. Clarke and Stallo, Abstr., 1881, 
156). With one equivalent of hydrochloric acid, 10°5 per cent. of 
the total antimony is precipitated, and the amount increases with the 
proportion of acid until 16 equivalents precipitate 58 per cent. Pre- 
cipitation is diminished by diluting the solution of tartar emetic, and 
is increased by a rise of temperature. The precipitate contains 
tartaric acid, chlorine, and antimony oxide in proportions which vary 
with the conditions of precipitation and washing. The quantity of 
antimony precipitated by sulphuric acid is even less than by hydro- 
chloric acid. 

lt is most probable that when tartar emetic is mixed with hydro- 
chloric acid, potassium chloride and antimony hydrogen tartrate are 
formed. The latter is decomposed by water into tartaric acid and 
basic antimony tartrate, which is acted on by the excess of hydro- 
chloric acid with formation of the oxychloride, Sb,O;Cl,. This view 
is confirmed by the behaviour of barium antimony tartrate. If this 
salt is treated with an equivalent quantity of sulphuric acid, pure 
barium sulphate is precipitated, and pure antimony hydrogen tartrate 
remains in solution. If now this solution is mixed with hydrochloric 
acid, basic antimony tartrate containing chlorine is precipitated ; if, 
on the other band, dilute sulphuric acid is mixed with a corresponding 
quantity of solid barium antimony tartrate, the barium sulphate which 
is formed always contains tartaric acid and antimony oxide, in pro- 
portions which vary with the dilution and the temperature. 

When a solution of tartar emetic is mixed with 2 equivalents of 
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potassium hydroxide, 96 per cent. of the antithony is pretipitated, 
and any variation from this proportion of potash is accompanied by a 
diminution in the amount of antimony thrown down. With } equiva- 
lent, only 23 per cent. of the antimony is precipitated, whilst with 
16 equivalents the precipitate is completely re-dissolved. The potassium 
hydroxide forms normal potassium tartrate and antimony oxide, and 
the latter combines with the excess of alkali, forming a soluble anti- 
* monite. C. H. B. 


Constitution of Double Platinum Salts. By S. M. Jércznsren 
(J. pr. Chem. [21, 33, 409—538).—This paper contains an account 
of the preparation of various complex compounds of the chlio- 
rides of platinum with those of ammonium and other bases, such 
as pyridine, ethylamine, propylamine, or various mixtures of them, 
made with a view of throwing more light on the constitution and 
isomerism of the ammonium platinum compounds. It is shown as an 
important point, that platosemidiammonium chloride with pyridine 
and platosemidipyridine chloride with ammonia give the same salt; 
on the other hand, platosammonium chloride with pyridiné or the 
corresponding pyridine salt with ammonia give identical salts, but 
isomeric with the above. Precisely similar results were obtained 
with ethylamine. The crystallographic forms, as also the dichroic 
nature of the various salts obtained, are described in full. 

Among other compounds mentioned are copper dipyridine sulphate, 
4C;H;N,CuSO,, which crystallises in deep blue prisms, and also a 
corresponding dithionate, a light blue precipitate, consisting of large 
rhombic prisms. V. H. V. 


Mineralogical Chemistry. 


Products of the Eruption of Mount Etna, 1886. By L. 
Riccrarpi (Compt. rend., 102, 1484—1487). 
2. 3. 4. 
49°27 49°33 48°45 
— — traces 
0°92 1:07 0°88 
15:13 15°45 15°42 
3°72 3°41 2°36 
10°28 10°12 13°20 
0°31 0°36 0°42 
0°06 0°08 013 
9°85 10°03 11°12 
3°81 3°56 4°87 
1°94 1°78 0°91 
4°53 4°49 2°93 
0°35 0°41 0°17 


10017. 100:09 100°86 
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(1.) A blackish magnetic sand, which fell at Cibali on May 23. 
It consists of amorphous matter mixed with crystalline fragments of 
labradorite, olivine, and pyroxene. It contains 1°32 per cent. of salts 
which dissolve in water, forming an acid solution, and it is easily 
decomposed by hot mineral acids, with evolution of a small quantity 
of hydrogen sulphide; sp. gr. at 22° = 2°474, (2.) Ash which fell 
at Cibali during the night of May 28—29th. (3.) Ash which fell at 
Cantane at the same time. This ash resembles No. 1, but contains 
2°68 of soluble matter with an alkaline reaction, and also contains 
small quantities of sulphates. (4.) Lava from Mount Terror, the 
new crater which opened at about 1400 metres above the sea-level. It 
has a deep grey colour, contains crystals of labradorite, pyroxene, and 
olivine, and has the general characteristics of lava from Etna. It 
gives an alkaline reaction to water, and is partially decomposed by 
hot mineral acids; sp. gr. at 22° = 2°757. It contains traces of sul- 
phuric acid, titanium, and lithium. The close similarity in chemical 
composition affords further proof of the supposition that the sand, 
ashes, stones, &c., ejected from the volcano are products of the attri- 
tion of the lava. C. H. B. 


Mineral Waters of Saint Nectaire (Puy de Dome). By G. F. 
Booret (Ann. Chim. Phys. [6], 7, 536—561).—There are seven sepa- 
rate springs of mineral water at Saint Nectaire, of two of which the 
author has made an exhaustive chemical and spectroscopic analysis, 
and has included in his paper a fully detailed description of the 
methods of analysis employed. 

The Mont Cornador spring has a temperature of 39°, and that 
known as “ Source Rouge” a temperature of 23°. The water from both 
springs has aslightly sulphurous odour, and although perfectly limpid 
on issuing from the granite rock, gradually becomes turbid, and of a 
yellowish colour, forming an encrusting deposit. 

The results of the analyses given in grams per litre are as 
follows :— 


Source du Mont 
Source Rouge. Cornador. 
Free carbonic anhydride 1°7042 10721 
Oxygen and nitrogen not estimated not estimated 
Sodium oxide 2°4670 1:9840 
Lithium oxide 0:0667 0°1064 
traces 0:0003 
traces 00008 
traces 00017 
0°2787 0°2930 
Magnesium oxide 0°1390 0°0376 
Ferric oxide 0°0107 0°2568 
traces absent 
0°0330 0°0239 
0°0861 0°1030 
Combined carbonic anhydride. notestimated not estimated 
Hydrogon chloride 1 1°3359 


ORGANIC CHEMISTRY. : 859 


Source du Mont 
Source Rouge. Cornador. 
Sulphuric acid 0°1061 00890 
Boric acid 0°0043 00027 
traces absent 
traces absent 
0:000009 traces 
0°0078 0°:0062 
A. P. 
Potable Water at Royat (Puy de Dome). By J. F. Bourer 
(Ann. Chim. Phys. [6], '7, 562—570).—The water is clear, colourless, 
tasteless, and has no odour. The following are the results of the 
chemical analysis, given in grams per litre :— 


Hydrogen calcium carbonate 
Hydrogen magnesium carbonate 
Sodium sulphate 

Calcium chloride 

Magnesium chloride 

Sodium chloride 


Organic Chemistry. 


Polymerisation of Cyanogen Bromide. By E. Mutper (Rec. 
Trav. Chim., 5, 84—98).—Cyanogen bromide cannot be polymerised 
when heated with ether according to the statement of Eghis (Ber., 2, 
159), but when heated by itself in sealed tubes, and even kept for 
some time at the ordinary temperature, it is gradually converted into a 
yellow amorphous mass, of composition corresponding with the formula 
wCNBr. It appears that a small quantity of bromine present assists 
the process of polymerisation, probably from the formation of some 
intermediate compound. At ordinary temperatures, the polymeric 
modification is decomposed by water into cyanuric acid, carbonic 
anhydride, and free bromine. The author considers that the poly- 
meride at first formed has the composition C;N,Brs;NCBr, but as the 
stability towards water is increased with the length of time during 
which the substance is preserved, it seems to be gradually decom- 
posed into a less complex modification of composition C;N;Br;. 


Le * 


Reaction of Cyanogen Bromide with Ethyl Alcohol. By 
EK. Muuper (Rec. Trav. Chim., 5, 65—83).—According to the author, 
the formation of ammonium bromide and carbonic anhydride as pro- 
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ducts of the reaction of cyanogen bromide with ethyl alcohol, can be 
best explained by means of the equations (1) CNBr + EtOH = HBr 
+ EtCNO, (2) HBr + EtOH = EtBr + H,O, and (3) EtCNO + 
OH, = NH,COOEt, while the carbonic anhydride is formed thus: 
CNBr + 2H,0 = NH,,Br + CO,. Asa subsidiary product, there is 
obtained a crystalline compound, C,,H,,N,Br,0,, which melts at 121°, 
and yields a compound C,;H,,N,0,, insoluble in water, sparingly soluble 
in alcohol; this decomposes at 270° without fusion. The latter for- 
mule are provisional. Ethyl carbonate was not obtained under the 
conditions of the experiment. ¥. &, ¥. 


Derivatives of Cyanuric Acid. By E, Mutper (Rec. Trav. 
Chim., 5, 99—110).—If crude ethyl cyanate is allowed to stand, the 
proportion of ethyl cyanurate increases gradually. To determine the 
latter, bromine-water was found to be preferable to mercuric chloride. 
Saponification by aqueous solution of soda gives satisfactory results, 
only provided that the chemical change is complete. Ethyl cyan- 
urate absorbs one or two molecules of hydrochloric acid to form additive 
products ; diethylcyanuric acid absorbs one molecule of the same gas. 
Ethyl cyanurate is very soluble in ethyl iodide, but a dilute aqueous 
solution of ammonia converts it into ethyl monamidocyanurate. 

V. H. V. 

Normal Dinitriles. By L. Henry (Compt. rend., 102, 1481— 
1484).—The author has previously shown that an increase of the 
number of cyanogen-groups in a molecule lowers the bviling point of 
the latter, but this influence is only exerted when the cyanogen-groups 
are in union with the same carbon-atom, and disappears if they are 
separated by CH). 

The boiling point of malono-dinitrile (this vol., p. 786) is 218—219°, 
or 244° higher than that of cyanogen, a difference even greater than 
that between the boiling points of ethyl cyanoacetate and ethyl cyano- 
formate. In this case, however, the effect of the contiguity of the two 
cyanogen-groups is not completely neutralised by the introduction of 
one CH, group; it only disappears when they are separated by 
CH,CH,. The difference between the boiling points of malono-dini- 
trile, CNCH,CN, and succino-dinitrile, CN(CH,),CN, is 46°, whilst 
that between succino-dinitrile and pyrotartaro-dinitrile, CN(CH,),CN, 
is only 10°. 

An analogous phenomenon is observed with respect to the freezing 
points of these compounds. Cyanogen, malono-dinitrile, and succino- 
dinitrile solidify readily to ice-like masses, but pyrotartaro-dinitrile 
does not solidify even at —23°. C. H. B. 


Water of Crystallisation of Sodium Ferrocyanide. By L. Pepa 
(Annalen, 233, 165).—Sodium ferrocyanide, Na,Fe(CN),, forms trans- 
parent yellow crystals, which slowly become opaque on exposure to the 
air. The salt contains 10, not 12, mols. H,O. W. C. W. 


Ammonium Calcium Ferrocyanide. By T. Satzer (Ber., 19, 
1697).— When potassium ferrocyanide is added to a concentrated solu- 
tion of ammonium chloride containing calcium chloride, a crystalline 
precipitate of ammonium calcium ferrocyanide, Am,CaFeCy,, is 
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formed. Magnesium salts behave in a manner similar to calcium salts 
in this respect. N. H. M. 


Action of Barium Monoxide on Methyl Alcohol. By De 
ForcranD (Compt. rend., 102, 1557—1559).—The compound 


3Ba0,4MeOH, 


previously described (this vol., p. 781), is readily formed with methyl 
alcohol containing as much as 2—3 per cent. of water, the water being 
expelled with the excess of alcohol when the product is dried in hy- 
drogen at 135°. If, however, the liquid is allowed to evaporate over 
potash and sulphuric acid at the ordinary temperature, brilliant prisms 
are obtained, which may be dried in an atmosphere saturated with the 
vapour of methyl alcohol. These crystals have the composition 
BaO,2MeOH + 2H,0, and are soluble in water and in alcohol. If 
the alcoholic solution is evaporated at the ordinary temperature, it 
yields the same crystals, but if evaporated in a current of hydrogen at 
135°, it yields the compound 3Ba0,4MeOH. 

Measurements of the heats of solution of these two compounds lead 
to the following conclusions :— 


2MeOH, liquid, + BaO, solid, + 2H,0, liquid = BaO,2MeOH,2H,O 
develops + 29°74 cal. 

(n+2)MeOH, liquid, + BaO, solid, +2H,0, liquid, = BaO,2MeOH,2H,0, 
dissolved in nMeOQH, develops + 40'78 cal. 


The calculated heat of formation of barium methoxide is about — 
25°3 cal., hence it is most probable that when barium monoxide is 
dissolved in methyl alcohol containing a small quantity of water the 
compound formed is BaO,2MeOH + 2H,0. C. H. B. 


Action of Water and Ammonia on Methylene Chloride. By 
G. AnpRE (Compt. rend., 102, 1474—1477).—When methylene chlo- 
ride is heated with water in sealed tubes at 200°, it is completely de- 
composed with formation of hydrochloric acid, formic acid, and 
methyl! chloride, the latter being eventually converted into hydro- 
chloric acid and methyl alcohol. Small quantities of brown products 
and of carbonic oxide are also formed. 

When heated with aqueous ammonia under similar conditions, 
methylene chloride is completely decomposed even at 140°, the pro- 
ducts being ammonium chloride, methylamine hydrochloride, and 
formic acid. The latter is partially decomposed, but less readily in 
presence of ammonia than in presence of pure water. C. H. B. 


Formation of Triethylsulphine Bromide from Ethyl Sul- 
phide and Ethyl Bromide at the Ordinary Temperature. By 
R. Orro and A. Réssine (Ber., 19, 1839—-1840).—Crystals of tri- 
ethylsulphine bromide slowly separated from a specimen of ethyl 
sulphide which had been prepared by the action of ethyl bromide on 
potassium sulphide, and doubtless contained unaltered ethyl bromide. 

A. J. G. 
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Action of Nitromethane on some Chlorhydrins. By A. 
Prounast (J. pr. Chem. [2], 34,27—41).—Nitromethane (2 mols.) was 
heated in a sealed tube with a-dichlorhydrin (1 mol.) at 220° for 
20 hours. On opening the tube a large quantity of carbonic anhy- 
dride escaped, and the residue on fractional distillation yielded an 
oil boiling in a vacuum at 145—150°; this proved to be formyl. 
a-dichlorhydrin. Attempts to substitute formyl in place of the 
chlorine-atoms by heating with sodium or lead formate failed. Heated 
with silver acetate, aceto-a-dichlorhydrin is formed, and the same com- 
pound was also obtained by the action of nitroethane on a-dichlor- 
hydrin. The formyl-group can also be replaced by other acid radicles 
if the formyl ether is heated with acid chlorides; and in this way the 
benzoy! ether was obtained. The action of nitromethane on a-mono- 
chlorhydrin takes place more slowly, but on similar lines, glycerol 
a-chlorodiformate being the final product. 

When ethylene chlorhydrin is heated with nitromethane, it yields 
an oil of the empirical formula C;H,O,Cl, boiling at 220°, probably a 
polyethylene compound, in which the formyl-group can be traced by 
means of alcoholic potash. 

The action of the nitro-compounds on the above chlorhydrins was 
accompanied in every case with formation of ammonium chloride. In 
no instance could the presence of hydroxylamine be detected. 


J. K. C. 


Oxidation of Levulose. By A. Herzrecp and E. Bornstein 
(Chem. Centr., 1886, 187).—The authors have investigated the oxida- 
tion of levulose by less drastic agents than those employed by 
previous observers. The substance is oxidised in boiling aqueous 
solution by mercuric oxide in presence of barium hydroxide. The 
products are glycollic acid and normal trihydroxybutyric acid. This 
result, together with these of Kiliani (this vol., p. 219) on the 
synthetic action of hydrogen cyanide on levulose, with the further 
evidence afforded by Popoff’s law of resolution by oxidation, establish 
the constitutional formula OH-CH,-CO-CH(OH)-CH(OH)-CH,-OH. 

The authors are investigating the trihydroxybutyric acid in order 
to establish its identity, and are extending the method of oxidation 
herein described to other compounds. 

The oxidising action of bromine and silver oxide in presence of 
water has been also investigated by the authors; the results obtained 
show that it is only the same order of limited oxidation. 

C. F. C. 


Levulose. By A. Herzretp and H. Winter (Chem. Centr., 1886, 
271—273).—Solutions of levulose were oxidised by the gradual addi- 
tion of bromine over a period of some weeks. After isolating the 
bromine by treatment with lead and silver oxides, the products of 
the oxidation were separated. Glycollic and trihydroxybutyric acids 
were identified, the latter in small quantity only. 

In discussing these results, the authors call attention to the presence 
of trihydroxybutyric acid in molasses, and its influence on the phy- 
sical properties of the latter. It is produced by atmospheric oxida- 
tion in presence of the bases employed in treating the syrup. It is 
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also to be remembered that this trihydroxybutyric acid is formed as a 
product of the digestion of sugar in the animal body. 

In conclusion, the authors discuss the value of the evidence afforded 
by these products of oxidation as to the constitution of the various 
sugars oxidised: they are not yet prepared to draw final conclusions. 


C. F. C. 


A New Compound of Saccharose. By A. Herzretp (Chem. 
Centr., 1886, 271).—When the saccharates of the alkaline earths are 
suspended in alcohol and treated with hydrogen chloride, the com- 
pound dissolves; after some time the formation of a precipitate 
begins, which the author finds to be the calcium chloride double 
compound of an ethyl ether of the sugar. Other sugars give similar 
compounds. The author is pursuing the investigation of these 
compounds. C. F. C. 


Compounds of Hexamethylenamine with Alkyl Iodides. By 
A. Wout (Ber., 19, 1840—1845).—When a large quantity of hexa- 
methylenamine is required, it is best prepared by a method founded 
on Baeyer’s observations, that methylal is very readily decomposed 
by sulphuric acid into hydrogen methyl sulphate, and an unstable com- 
pound of formaldehyde with sulphuric acid which is resolved into its 
components on heating. Two vols. of concentrated sulphuric acid is 
slowly added to 1 vol. of commercial methylal, the mixture being well 
cooled ; 2 vols. of water is added, and the whole agitated until homo- 
geneous. The mixture is now distilled with steam, and the evolved 
vapours passed into strong aqueous ammonia. The yield is about 
38 per cent. of the theoretical. Hexamethylenamine is readily soluble 
in water and chloroform, less soluble in carbon bisulphide ; it dissolves 
in 7 parts of hot and 14 parts of cold alcohol. Its nitrate, tartrate, 
and picrate were prepared. 

Hexamethylenamine methiodide, C;H,,.N,,MelI, separates from a solu- 
tion of its components in absolute alcohol, after some hours, at the 
ordinary temperature, or is formed more quickly if the mixture is 
heated under pressure at 100°. It crystallises in long, white, silky 
needles, turns yellow at 188°, and melts at 190° with decomposition ; 
is readily soluble in water, sparingly in hot alcohol, and is insoluble 
in ether, chloroform, and carbon bisulphide. When treated with 
silver chloride, it is converted into the corresponding chloride from 
which the platinochloride, (CsH»N,),Me,PtCl,, was prepared as a 
yellow powder, melting about 205°, and nearly insoluble in water, 
alcohol, and ether. 

When the iodide is treated with silver oxide, or with potash or soda, 
the hydroxide seems to be formed, but so far its instability has baffled 
all attempts to isolate it. 

Hexamethylenamine ethiodide, C,5H,,N,,EtI, prepared in a manner 
similar to the methiodide, forms white needles, turns yellow at 130°, 
melts at 133°, and decomposes at a slightly higher temperature. 

Dihexamethylenamine methyleniodide, (CsHi2Ns)2,CH2h, crystallises 
in white needles, melts at 165°, and is readily soluble in water, more 
sparingly in alcohol, and insoluble in ether, chloroform, and carbon 
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bisulphide. The iodine is completely removed from all three iodides 
by treatment with silver nitrate. A. J. G. 


Condensation of Formaldehyde. By O. Lorw (J. pr. Chem., 
[2], 34, 51—55).—By heating a 4 per cent. solution of form. 
aldehyde for 12—15 hours with granulated zinc, or better with tin, a 
sugar is formed which agrees in most points with the formose already 
described. Its barium and lead compounds were prepared and 
analysed. It combines very quickly with phenylhydrazine, and the 
resulting compound shows some points of difference from that 
obtained with formose, notably in its colour reactions with resorcinol 
and diphenylamine; the sugar also reduces more Febling’s solution 
than formose, and the author, therefore, distinguishes it by the name 
of pseudoformose. 

A sugar, apparently identical with formose, was obtained by boiling 
a dilute solution of formaldehyde with potassium carbonate, but all 
attempts to produce a sugar by treatment with mineral acids failed. 

J. K. C. 


Iodaldehyde. By W. P. Bioxam and E. F. Herroun (Chem, 
News, 53, 301—302).—The authors have failed to obtain this sub. 
stance by Chautard’s method (this vol., 330—331); in fact, iodine 
appears to be very sparingly soluble in either strong or weak solutions 
of pure aldehyde. By treating a mixture of alcohol and iodine, how- 
ever, or better still of aldehyde and iodine, with a small quantity of 
stroug nitric acid and digesting at 40°, the iodine disappears rapidly, 
and irritating vapours are evolved. After distilling below 80’, the 
residue when heated with water yields a heavy, pale yellow oil, agreeing 
very closely in properties with Chautard’s iodaldehyde, but at ordinary 
temperatures it is only slowly decomposed by dilute acids, whereas 
Chautard’s is instantly decomposed. With silver nitrate, it yields 
a precipitate of silver iodide, whilst it is decomposed by sodium 
carbonate, and in its aqueous solutions even by barium carbonate. 


D. A. L. 


Decomposition Products of Thialdine Thiocyanate. By W. 
MarcxwaLp (Ber., 19, 1826—1832).—Thialdine thiocyanate forms 
long needles, melts at 132° with decomposition, and is readily soluble 
in alcohol, ether, and hot water. 

When boiled in aqueous solution for half hour in a reflux apparatus, 
it is decomposed into thioaldehyde, y-trithioaldehyde, and a substance 
of the formula C;H,NS;; the two last are precipitated together as an 
oil, and can be separated by distillation with steam with which the 
substance last mentioned does not volatilise. 

Thioaldehyde, C,H,S, is liquid, boils at about 40°, has a very powerful 
odour, and is miscible with water, alcohol, and ether. Vapour-density, 
found = 2°22, calculated = 2°08. An oil soon separates from its aqueous 
solution showing the characters of a polymerised thioaldehyde; thé 
pure aldehyde can be kept unaltered for some hours. With concen- 
trated sulphuric acid, it is at once polymerised to f-trithioaldehyde, 
whilst with concentrated hydrochloric acid it yields the y-compound. 
It does not yield a compound with sodium hydrogen sulphite. 


—— a a 
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Ammonia immediately converts it into thialdine, whilst with the 
amines it seemingly yields homologous thialdines. 

y-Trithioaldehyde, C;H,.8;, crystallises in white needles, melts at 76°, 
and boils at 242° without decomposition; it is insoluble in water, 
readily soluble in ether and in hot alcohol. It has the vapour-density 
609 ; calculated for Cs5H,,.S,; = 6°24. It thus somewhat resembles the 
isomeri¢é a- and §-trithioaldehydes previously described. It only 
forms a single silver nitrate derivative, CgH,.S,,AgNQ,, which, 
unlike the derivatives of the isomerides, is very unstable, decomposin 
with separation of silver sulphide if its solution is gently warmed. 
It is decomposed by boiling aqueous potash into aldehyde resin, and 
potassium sulphide. It dissolves without decomposition in concen- 
trated sulphuric acid. 

The compound, C;H,NS§;, crystallises in white needles, melts at 138°, 
begins to decompose at about 170°, is nearly insoluble in cold water 
and alcohol, moderately soluble in ether. It yields a compound with 
silver nitrate, C;SH,NS;,AgNO;,, crystallising in microscopic needles, 
and decomposing when its solution is heated. The platinochloride, 
(CsHsNS;)e,PtCl, is crystalline. The substance exhibits the pro- 
perties of a feeble acid, and probably has the constitution 


CHMe'S. ,,. 
S<oHMeg>e : NH. 


By the action of hydrogen sulphite on a strongly acid solution of 
aldehyde, a substance is obtained of the formula CHMe <2>CHMe. 


It crystallises in long needles, melts at 60—61°, boils at 166—168° 
without decomposition, and is insoluble in water, readily soluble in 
alcohol and ether. Vapour-density, 2°61; calculated, _ 

. J. G. 

Action of Heat on Ketones. By P. Bagsier and L, Rovx 
(Compt. rend,, 102, 1559—1562).—The vapour of the ketone was 
passed through a copper tube heated to bright redness, and the 
products were collected and condensed. 

Acetone yields a very small proportion of tarry products which 
contain naphthalene, and a large volume of gas of the following 
percentage composition:—Carbonic oxide, 39°23; methane, 37°58; 
hydrogen, 17°54; ethylene, 5°65. 

Benzophenone yields tarry products which contain a considerable 
proportion of benzene, a small quantity of diphenyl melting at 70°, 
paradiphenylbenzene melting at 205°, a certain quantity of resinous 
substances, and a very large proportion of unaltered benzophenone. 
A considerable volume of gas is also produced; it contains 80 per 
cent. of carbonic oxide and 20 per cent. of hydrogen, with traces of 
acetylene. At an incipient white heat, benzophenone is completely 
decomposed into carbon which contains very little hydrogen, carbonic 
oxide, and hydrogen in proportions which correspond with complete 
decomposition of the phenone. 

Acetophenone is almost completely decomposed at a bright red 
heat, and yields a gaseous mixture with the percentage composition : 
—Carbonic oxide, 48°0; methane, 28°3 ; hydrogen, 20-0 ; ethylene, 3:7, 
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and tarry products which contain the same substances as the tarry 
products from benzophenone, together with a small quantity of 
toluene. Acetophenone, in fact, behaves like a mixture of acetone 
and benzophenone. 
The general action of heat on the ketones is to separate the CO 
nucleus and liberate the fundamental hydrocarbon-groups. 
H. B. 


f-Sulphopropionie Acid. By T. Rosenruan (Annalen, 233, 15 
—38).—-Sulphopropionic acid is obtained by boiling a solution of 
ammonium f-iodopropionate with ammonium sulphite. The mixture 
is afterwards boiled with baryta-water to expel the ammonia, and the 
excess of baryta is removed by filtration. On evaporating the filtrate, 
the barium salt of f-sulphopropionic acid is deposited in colourless 
four-sided plates containing 5 mols. H,0. The salt is soluble in hot 
water, but insoluble in alcohol and ether. The free acid, 


COOH-C,H,SO,H, 


forms transparent crystals, which are very hygroscopic. It is freely 
soluble in water and alcohol. It melts at 68°, and begins to decompose 
at 150°. The following salts were prepared : COOK-C,H,SO;K + H,0, 
forms small prisms freely soluble in water ; COOH-C,H,SO,K + H,0, 
silky needles freely soluble in water ; C,H,(COONa)(SO;Na) + H,0, 
indistinct crystals, very soluble in water; COONH,C.H,SO,NH, + 
4H.O, hygroscopic crystalline mass; COOH-C,H,SO;NH,, small 
anhydrous prisms soluble in water. The strontium salt crystallises 
with 5 mols. H.O, and resembles the barium salt. The calcium salt 
crystallises with 25, and also with 1 mol. H,O. The former salt is 
efflorescent. The barium, strontium, and calcium salts are more 
soluble in hot than in cold water. The magnesium salt is obtained in 
four-sided prisms containing 4 mols. H,O, when alcohol is cautiously 
added to the aqueous solution of the salt. Zinc and manganese form 
crystalline salts containing 4 mols. H,O. PbC,H,CO,SO;. granular 
crystals slightly soluble in hot water. CdC,H,CO,SO, + H,0, thick 
prisms, readily soluble. 

The copper salt is deposited from very dilute aqueous solutions in 
green needles, which do not redissolve in water even on boiling; 
COOAg’C,H,SO,Ag + $H,0 crystallises in tables and dissolves freely 
in water; COOH’C,H,SO;,Ag + $H,0 differs in crystalline form from 
the normal salt. The mercurous and mercuric salts of f-sulpho- 
propionic acid are soluble in water. 

The barium and calcium salts of a-sulphopropionic acid have been 
previously described by Kurbatow (Annalen, 173, 6). 

The potassium and ammonium salts crystallise with difficulty. The 
cadmium salt of the a-acid forms indistinct granular crystals con- 
taining 2 mols. H,O. The silver salt forms anhydrous needle-shaped 
crystals. It is more easily affected by light than the B-salt. By the 
action of phosphorus pentachloride on sodium #-sulphopropionate, 
the chloride is obtained in an impure state as a solid body which is 
slowly decomposed by cold water. On treatment with alcohol, the 
ethylic salt of monochloro-8-sulphopropionic acid is formed. It 
partially decomposes on distillation. 
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The diethylic salt of B-sulphopropionic acid is prepared by acting 
on a mixture of silver 8-sulphopropionate and dry sand with ethyl 
jodide diluted with absolute ether. It is a liquid miscible with 
alcohol and ether. It decomposes on distillation. The crude sul- 
phonic chloride is converted into the f-thiolactic acid described by 
Lovén (Abstr., 1884, 1298) by reduction with tin and hydrochloric 
acid. 

The ammonium salt of 8-sulphopropionic acid is formed when a 
solution of ammonium hydrogen sulphite is added to a solution of 
ammonium acrylate. The yield is increased if the mixture is boiled 
for some hours. The salt of the a-acid does not appear to be formed 
by this reaction. 

Miiller observed (this Journal, 1874, 360) that acraldehyde com- 
bines with 2 mols. of sodium or potassium hydrogen sulphite. The 
sodium compound, C;H,0,S,Na, + 4H,0, crystallises in prisms. On 
treatment with ammoniacal silver solution, it is oxidised to B-sulpho- 
propionic acid, not the a-acid as stated by Miiller. W. C. W. 


Zine Methylethylacetate. By E. Scamipt (Arch. Pharm. [3], 
24, 540—542).—Some time ago A. Renard obtained an acid by the 
dry distillation of colophony ; it had the formula C;H,.O,, and showed 
great analogy to valeric acid. The author holds that it bears a 
stronger resemblance to methylethylacetic acid. To obtain further 
light on the subject, he has investigated the zinc salt of this acid. 
Freshly precipitated zinc oxide readily dissolves in a dilute solution 
of the acid; on evaporating the solution thus produced in a vacuum, 
very slender, white, silky crystals separate. The salt is easily soluble 
in cold, as well as in warm water. If a cold saturated solution be 
heated, white flocks separate, which however redissolve on cooling. 
The freshly prepared moist salt readily dissolves in water, whilst the 
dried salt, on the contrary, is scarcely wetted by the water, and only 
dissolves with difficulty. The crystallised salt is anhydrous. Dried 
over sulphuric acid, or for a short time at 100°, the weight remains 
constant. But long drying at 100° results in the separation of 
methylethylacetic acid with formation of a basic salt. } i + 


Oxidation of Pure Myristic Acid by Nitric Acid. By H. 
Nogrpuincer (Ber., 19, 1893—1899).—The myristic acid employed 
was prepared from bicuhyba fat (this vol., p. 139), and formed lus- 
trous scales melting at 53—54°. 100 grams of the acid were distilled 
with 700—800 grams of nitric acid (sp. gr. 1°3), until the liquid was 
homogeneous ; hydrocyanic acid and carbonic anhydride were evolved. 
The product in the retort was found to consist chiefly of succinic and 
adipic acids, with a small quantity of glutaric and less pimelic, 
rubric, and oxalic acids. The author is also examining the volatile 
products of the reaction. N. H. M. 


Angelic Acid. By E. Scumipt (Arch. Pharm. [3], 24, 528—531). 
—This acid was obtained from sumbul root by Reinsch in 1844, 
O. Sasse, at the instance of the author, has investigated the occur- 
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rence of the acid in this root, and finds that the acid is a decom- 
position product, and does not occur as such in sumbul root. The 
root was extracted with light petroleum, and the solution was dis- 
tilled until a pale yellow balsam-like residue was obtained. This was 
digested for an hour with an alcoholic potash solution, the alcohol 
removed, and the residue digested with water; a brownish mass crys- 
tallised out, and a considerable amount of angelic acid went into solu- 
tion. To obtain the acid, the liquid was neutralised with sulphuric 
acid, evaporated to dryness, supersaturated with sulphuric acid and 
extracted with ether. Finally, after removing water, there resulted 
from 1 kilo. of the root about 4 grams of a liquid boiling at 180 
—190°, and an equal quantity boiling at 190—200°. Both dis- 
tillates gave a crop of colourless crystals when placed in a cooling 
mixture. Those from the 180—190° liquid fused at 45°, agreed in 
properties with angelic acid, whilst those from the 190—200° frac- 
tion fused at 64°, and agreed with the properties of methylcrotonic 
acid, an isomeride of angelic acid. The two acids were produced in 
nearly equal amounts, and they appear to be formed simultaneously, 
although angelic acid is gradually converted into methylcrotonic by 
long boiling. J. T. 

Linoleic Acid. By A. Baver and K. Hazura (Monatsh. Chem., 7, 
216—229).—The crude acid from hemp oil, prepared by saponifying 
the oil with soda and decomposing the sodium salt with sulphuric 
acid, is further purified by solution im spirit, saponification with 
ammonia, and precipitation of the barium salt, with subsequent sapo- 
nification and extraction with ether. The pure acid gave numbers 
agreeing with the formula C,,H.,O., and proved to be identical with 
linoleic acid. When fused with potash, it yields myristic, acetic, and 
formic acids, together with a small quantity of azelaic acid. 

When oxidised with potassium permanganate, both in the presence 
and absence of water, with manganese dioxide and sulphuric acid, 
and with hydrogen peroxide, linoleic acid yields azelaic acid. Witha 
large excess of alkaline permanganate, it yields sativic acid, together 
with a small quantity of another substance. 

Sativic acid, C»HeOn, crystallises from water in brilliant micro- 
scopic needles, greasy to the touch; they melt at 160°. It is inso- 
luble in cold water, ether, benzene, and chloroform ; it is soluble in 
2000 parts boiling water, in glacial acetic acid, sparingly in alcohol 
and in a mixture of alcohol and chloroform. The potassium salt, 
C»H 0.1K, + H,0, crystallises in brilliant plates; the sodiwm salt 
crystallises in the same form, but contains 2 mols. H,O. The barium 
salt is obtained as a white crystalline precipitate on mixing solutions 
of barium chloride and the sodium salt. The second substance 
present in the oxidation-product melts at 133°, and has the formula 
CyH.O,. From the products of the action of fused potash on linoleic 
acid, it probably has the constitution CH, : C : CyH».0:. 

G. H. M, 

Jervic Acid. By E. Scumipt (Arch. Pharm. [3], 24, 513—522).— 
The author finds that jervic acid, a constituent of white hellebore, has 
the formula C;H,O({COOH),, and is identical with chelidonic acid. 

J. T. 


he 
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Chelidoniniec Acid. By E. Scumipt (Arch. Pharm. [3], 24, 531— 
534).—C. Zwenger described this acid 25 years ago. Its existence 
has since been much questioned. The author finds that the acid is 
identical with succinic acid. J. T. 


Lactone of Levulose-carboxylic Acid. By H. Kimani (Ber., 19, 
1914—1915).—The lactone of levulose-carboxylic acid, C;H,.0:, is 
obtained by heating 5 grams of levulose hydrocyanide with 10 grams 
of fuming hydrochloric acid in a closed vessel. In two hours, it is 
treated with water, neutralised with barium carbonate, 2°5 grams of 
baryta dissolved in hot water is added, and the whole is evaporated 
until free from ammonia, treated with a further quantity of baryta, 
and the barium precipitated with the exact amount of sulphuric acid. 
The hydrochloric acid is removed by the addition of silver oxide. On 
evaporating the solution and allowing it to remain for some time 
over sulphuric acid, a crystalline mass is obtained, and this, when 
exposed to air for three to four weeks, yields small colourless flat: prisms, 
which are separated from the syrup by treatment with alcohol and 
quickly filtering. It softens at 126° and melts at 130°. A 6 per cent. 


aqueous solution is strongly dextrorotary. It is soluble in ordinary 
alcohol. N. H. M. 


Arabonic Acid and Lichenin Sugar. By R. W. Bauer (J. 
pr. Chem. [2], 34, 46—50).—Arabinose, obtained from freshly 
gathered cherry gum by boiling it with dilute sulphuric acid, was 
allowed to remain several hours in contact with bromine and water, 
until it no longer reduced Fehling’s solution. After removal of the 
bromine with lead oxide and treatment with sulphuretted hydrogen, 
the solution was boiled with cadmium carbonate, and the cadmium 
salt crystallised out by addition of alcohol; by further treatment with 
sulphuretted hydrogen, the arabonic acid was set free, and purified by 
erystallisation over sulphuric acid. It is very hygroscopic, gives by 
polarisation [a]p = — 67°37°, melts at 89°, and seems to have the 
formula C,HyO.. The calcium salt, (CsH,O.),Ca + 6H,0, was pre- 
pared. The jelly obtained from Iceland moss was repeatedly boiled 
with dilute sulphuric acid until a sugar was obtained; this crystal- 
lised after standing some weeks in the cold, and when submitted to 


polarisation it gave [a]p = + 46°85°. J. K. C. 


Malic Acid. By E. Scumupr (Arch. Pharm. [3], 24, 535—539).— 
The author has found differences in the calcium salt of the acid ob- 
tained from the pure sap of (i) bryophyllwm, dark variety ; (ii) bryo- 
phyllum, light variety; and (iii) sempervivum. The amount of calcium 
contained in the three salts varied from 15°7 to 19°5 per cent. When 
dissolved in warm dilute nitric acid, the first salt alone gave a well- 
crystallised product. These crystals were found to agree with 
Hagen’s analysis, as indicated by the formula (C,H,0;),Ca + 6H,0, 
and not with the more commonly accepted one of Braconnot, namely, 

T. 


(C,H,0;).Ca + 8H,0. J. 


VOL. L. 3 
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Calcium Malates. By F. Iwic and O. Hecut (Annalen, 233, 
166 —172).— Hydrogen calcium malate, Ca(C,H;0;). + 6H,0, is 
deposited in rhombic crystals from a solution of the normal salt in 
warm dilute nitric acid. It is also deposited, when calcium carbonate 
(1 mol.) is dissolved in an aqueous solution of malic acid (2 mols.). 
The author confirms Hagen’s statement (Annalen, 38, 263) that this 
salt contains 6 not 8 mols. H,O, as given in Gmelin’s Handbook. 
The normal salt, CaC,H,O;, crystallises with 3 mols. H,O, not 24 as 
stated by Hagen (loc. cit.). A basic salt, Ca,(OH).C,H,O,, is formed 
when malic acid (} mol.) is mixed with 1 mol. of lime in the form of 
milk of lime. It appears to contain 9 mols. H,0. 

100 parts of water dissolve (I) of the acid salt, (II) of the normal 
salt, calculated in each case as anhydrous. 


15°. 45°. 57°. 58°. 65°. 68°. 72°. 


I. 1287 8514 32236 — — 13127 — 
II. 0839 0-711 _ 0566 0600 — 0°663 


75°. 78°. 
IL. — 7°437 
II. 0°643 — 0°737 


W. C. W. 
A New Asparagine. By A. Prurri (Ber., 19, 1691—1695).—A 


new form of asparagine was found in the mother-liquor from crude 
asparagine from vetch buds. The amount obtained was 100 grams 
of pure product from 20 kilos. of crude asparagine, which had been 
extracted from 6500 kilos. of vetch buds. The results of crystallo- 
graphic measurements show it to have the reverse form to ordinary 
asparagine; its aqueous solution has the same power of rotation as a 
solution of ordinary asparagine of equal strength, but is dextro- 
rotatory. It is only slightly more soluble in water than ordinary 
asparagine. Both forms of asparagine yield compounds having 
the same chemical properties; when optically active products are 
formed, they have the same rotatory power but in different directions. 
Dextrorotatory asparagine has an intensely sweet taste. Both 
asparagines, when heated above 200°, yield the same product (poly- 
fumaric acid?) When heated with 2 mols. of dilute hydrochloric 
acid at 170—180°, they both yield inactive aspartic acid identical 
with the acid obtained by Dessaignes from ammonium malate. In- 
active aspartic acid is also formed when aqueous solutions of dextro- 
and levo-rotatory aspartic acids are mixed and allowed to crystallise 
slowly. The inactive acid thus obtained differs in appearance from 
both active acids. 


Thiophenaldehyde. By A. Birpermann (Ber., 19, 1853—1857; 
comp. Abstr., 1885, 764; this vol., p. 536).—The sp. gr. of thiophen- 
aldehyde is 1215 at 21° (water at 21° = 1). It shows close analogy 
to benzaldehyde in forming condensation products with aromatic 
amines and phenols. Thus when diluted with acetic acid and heated 
with phenol and concentrated sulphuric acid, it yields a colouring 
matter closely resembling benzaurin; similarly it yields green and 
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violet colouring matters when heated with dimethylaniline and chloro- 
picrin. With metamidobenzoic acid, it yields a colourless compound ; 
in this again it resembles benzaldehyde and differs from furfuralde- 
hyde, which gives an intensely purple-red product. 

Thiophenaldoxime, CsSH,-CH : NOH, prepared in the usual manner, 
crystallises in long white needles, and melts at 128°. 

Thienylglyoxylic acid when heated does not give a good yield of 
thiophenaldehyde, carbonisation occurring to some extent; about 
equal quantities of the aldehyde and of §-thiopenic acid being formed. 
Experiments to obtain a better yield have so far been unsuccessful. 
Its phenylhydrazide when heated at 180° is nearly quantitatively 
resolved into carbonic anhydride and thiophenaldehydephenylhydr- 
azide, but the latter compound cannot be successfully resolved into 
the aldehyde and base. 

Thiénylacrylic acid, CSSH;CH : CH:COOH, is prepared by gently 
boiling for about seven hours a mixture of 3 parts of thiophenalde- 
hyde, 10 parts of acetic anhydride, and 4 parts of anhydrous sodium 
acetate. It crystallises in strongly refractive white needles, melts at 
138°, is readily soluble in the ordinary solvents, combines with 
bromine, and yields a pale yellow flocculent nitro-derivative when 
treated with fuming nitric acid. A. J. G. 


Methylacetothiénone. By R. Demourn (Ber., 19, 1859—1861).— 
The substance previously described under this name by the author 
(this vol., p. 228) and prepared from coal-tar thiotolen is probably 
a mixture of two isomerides. 

2, 5, Methylacetothiénone, CSSH,Me’COMe, is obtained by treating a 
solution of pure 6-thiotolen in light petroleum with acetic chloride 
and aluminium chloride. It crystallises in large colourless tables, 
melts at 25°, remains liquid at ordinary temperatures, and boils at 
232—233° (corr.). The substance previously described could not be 
solidified in a freezing mixture. The phenylhydrazine compound, 
C,SH,.Me-CMe : N.HPh, crystallises in tufts of pale yellow needles, 
and melts at 127—128°. The acetowime, CSSH,Me-CMe : NOH, crys- 
tallises in stellate groups of colourless needles and melts at 125°. 
Nitromethylacetothiénone, NO.;CjSHMe-COMe, crystallises in white 
needles, and melts at 120—121°. A. J. G. 


A Second Thioxylene. By R. Demurtu (Ber., 19, 1857—1859). 
—The known thioxylene has the constitution [Me, = 2:5]; to obtain 
an isomeric compound, y-thiotolene was iodised, and treated in 
ethereal solution with methyl iodide and sodium, the mixture being 
well cocled; the reaction is completed after several days but the yield 
is very small. The new thioxylene, CSSH,Me, [Me, = 3: 7], is liquid, 
has sp. gr. = 0°9777 at 21° (water at 21° = 1), and boils at 1838—140°. 
When oxidised, this substance does not, as was hoped, yield a new 
thiophendicarboxylic acid, but suffers complete oxidation, only a very 
smal] quantity of resinous indefinite bye-products being formed. The 
new substance thus differs markedly from f-f-thioxylene, which is 
readily oxidised to the known dicarboxylic acid. A. J. G. 
Bn 2 
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Behaviour of Anisoils at High Temperatures. By E. Bam. 
BERGER (Ber., 19, 1818—1821).—These compounds when heated, all 
suffer decomposition into a phenol and an olefine. §-Naphthy] ethyl 
ether when heated for 24 hours at 310—320°, is decomposed into 
f-naphthol and ethylene. Thymyl ethyl ether suffers slight decom. 
position at 320—330°, and at 360—400° is resolved into thymol and 
ethylene. Phenetoil is scarcely altered at 320—340°, but at 380— 
400° it is split up into phenol and ethylene. Phenyl] isobutyl ether 
decomposes at 380—400° into phenol and butylene. Anisoil is re- 
solved at 380—400° into phenol and ethylene. A. J. G. 


Ortho- and Para-nitranilines from the Corresponding Nitro- 
phenols. By V. Merz and C. Ris (Ber., 19, 1749—1754).—Ortho- 
nitraniline may be readily prepared by heating orthonitrophenol with 
aqueous ammonia under pressure at 160—170°. The best result is 
obtained when 20 c.c. of a 35 per cent. aqueous solution of ammonia 
is used to every 12 grams of nitrophenol; the yield is then 60—70 
per cent. of the nitrophenol taken. Paranitraniline may be similarly 
prepared from paranitrophenol, but the yield is not quite so good. 
The best results are obtained when 6 grams of the nitrophenol are 
heated with 20 c.c. of the ammonia solution at 190—200°, when about 
55 to 60 per cent. of nitraniline is produced. The above method 
forms the best means for the preparation of orthonitraniline. Copper 
must be avoided in the digestors employed, as it is attacked and also 


diminishes the yield of nitraniline. k. TZ. F. 


Toluidines. By L. Lewy (Ber., 19, 1717—1719).—When equal 
molecular proportions of aniline and phosphoric acid are brought 
together, monaniline phosphate is not formed, but the aniline unites 
with half the acid to form the salt (NH,Ph),H;PO,, leaving the other 
half of the acid free. A solution of this salt, if shaken with aniline, 
yields crystals of trianiline phosphate, (NH,Ph),H;PQ,, but this loses a 
third of its aniline on exposure to the air. Paratoluidine also forms a 
ditoluidine phosphate, (C;H»N),HPO,. The ditoluidine salt is very 
sparingly soluble in cold water, more easily, but with partial dis- 
sociation, in boiling water. It crystallises in scales or needles. 
Orthotoluidine forms a monotoluidine phosphate, (C;H,N)H;PQ,, but 
no di- or tri- salt. The monorthotoluidine salt is more easily soluble 
in water than the diparatoluidine and dianiline salts. A solution of 
orthotoluidine phosphate when shaken with aniline or paratoluidine 

ields up all its phosphoric acid to these bases to form di-salts. 
his reaction forms a good method for the purification of ortho- 
toluidine containing paratoluidine or aniline. The orthotoluidine to 
be purified is shaken with rather more of a 21 per cent. aqueous 
solution of phosphoric acid than would be sufficient to form bibasic 
hosphate with the aniline or paratoluidine believed to be present. 
hese latter bases are entirely precipitated, together with a little 
monorthotoluidine phosphate. The remaining toluidine is quite 
pure, containing no paratoluidine that can be detected by Rosenstiehl’s 
reaction. L. T. T. 
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Reaction of Aniline with Orcinol. By A. Zeca and K. Bucu 
(J. pr. Chem. [2], 33, 538—548).—In continuation of experiments on 
the reaction between phenols and aromatic amines, it is here shown 
that orcinol forms with aniline either a hydroxyamine or a diamine, 
according to the conditions of the experiment. 

Phenylmetahydroaytolylamine, OH*C,H,NHPh, prepared by heating 
1 part of orcinol, 2 parts of aniline, and 1 part of calcium chloride at 
260—270°, crystallises in colourless thick needles, melts at 79°, and 
boils at 345°. It dissolves in alcohol, ether, and acetone, but is only 
sparingly soluble in petroleum. It dissolves without coloration in con- 
centrated sulphuric acid, but on addition of a nitrate a yellow colour 
is produced. Its hydrochloride is a white crystalline powder. On 
distillation with zinc-dust, it yields phenylmetatolylamine. 

Diphenylmetatoluylenediamine, C;He(NHPh),, obtained from 1 part 
of orcinol, 4 parts of aniline, and 2 parts of a mixture of zinc and 
calcium chlorides, crystallises in white needles, and melts at 105°. It 
dissolves in alcohol, ether, and benzene, as also in concentrated sul- 
phuric acid without coloration, but on addition of a nitrate a blue- 
violet colour is produced. 

Its diacetyl-derivative, C;H,(NAcPh)2, crystallises in needles or 
rhombohedra, melts at 160°, and is moderately soluble in alcohol, ether, 
and benzene; the dibenzoyl-derivative, C;H,NBzPh),, crystallises in 
white needles melting at 190° ; the dinitroso-compound, C;H,(NPhNO),, 
forms yellow needles; and the dimethyl-derivative, C;H,(NPhMe),, 


white flat crystals moderately soluble in alcohol, ether, and benzene. 
¥. &, ¥. 


Derivatives of Phenethylamine. By A. Nevuserr (Ber., 19, 
1822—1826).— Phenethylthiocarbamide, NH,°CS:NH:°CH,°CH,Ph, is 
obtained by heating phenethylamine hydrochloride in aqueous soln- 
tion with potassium thiocyanate; it crystallises in white, rhombic 
plates, melts at 123°, and also under boiling water, and is readily 


soluble in alcohol and ether. 
Phenethylthiohydantoin hydrochloride, CHWN :C0<Nptg> HCl, is 


obtained by heating phenethylthiocarbamide in alcoholic solution with 
rather more than the equivalent quantity of chloracetic acid. It forms 
colourless crystals which turn yellow at 165°, brown at 178°, sinter 
together at 184°, and melt at 188° to a clear red liquid. It is readily 
soluble in water and hot alcohol, insoluble in ether. On adding 
potash, the free base separates in white filiform masses. 
Diphenethylthiocarbamide, CS(NH°C,H,)2, is prepared by boiling 
phenethylamine with carbon bisulphide in a reflux apparatus until 
hydrogen sulphide ceases to be evolved. It crystallises in white 
plates, melts at 84°, and is readily soluble in alcohol and ether. The 
acetyl-derivative crystallises in colourless prisms, melts at 73°, and is 
very readily soluble in acetic acid, alcohol, and hot water. 
Phenethylthiocarbimide, C,HyN: CS, a thick yellow oil, having the 
odour characteristic of thiocarbimides, is obtained by heating aqueous 
solutions of mercuric chloride and phenethylamine phenethylthiocarba- 
mate. The latter substance, CsHyNH-CS:‘SNH;°C,H,, is obtained by 


874 ABSTRACTS OF CHEMICAL PAPERS. 


the action of carbon bisulphide on phenethylamine; it melts at 128— 
130°, and yields phenethylthiocarbamic acid when treated with acids, 

Ethyl phenethylallophanate, CsHy-NH*CO-NH-COOEt, is prepared by 
heating an alcoholic solution of phenethylcarbamide with ethyl chloro- 
carbonate in a reflux apparatus for half an hour. It crystallises in 
colourless needles, melts at 106°, and is soluble in hot water, alco- 
hol, and ether. 

Diphenethylowamide, C,0,(NH°C.H,)2, obtained by the action of 
phenethylamine on ethyl oxalate, forms white crystals, melts at 180°, 
and is readily soluble in alcohol and ether, insoluble in water. 

A. J. G. 

Acetorthotoluylenediamine and Acetazimidotoluene. 

Borssneck (Ber., 19, 1757—1760).—Acetorthotoluylenediamine, 


NH,C,H;Me-NHAc [Me : NH, : NHAc = 1: 3: 4], 


is obtained by moistening metanitroparacetotoluide with water, heat- 
ing on the water-bath, and then adding a little acetic acid and excess 
of iron filings. It crystallises in scales melting at 130—131°. It is 
soluble in boiling water, and in alcohol, ether, and benzene. It 
oxidises very easily when exposed to the air, and can scarcely be ob- 
tained absolutely colourless. The hydrochloride has a reducing action 
on silver nitrate. When distilled, the base yields Hobrecker’s ethenyl- 
toluylene-amidine. When the hydrochloric solution of the diamine is 


N 
treated with sodium nitrite, acetazimidotoluene, C;H,;Me NN Ac 
NY 


[Me: N: N =1: 3: 4], is formed. This crystallises in large, colour- 
less needles melting at 130°5°, and dissolves in alcohol and glacial 
acetic acid. It is a very indifferent substance, and is neither soluble 
in alkalis nor in mineral acids. When boiled with mineral acids, the 
acetyl-group is split off and azimidotoluene formed. eo 


Chlorazo- and Hydrazo-benzene, and the Behaviour of the 
Latter towards Acids. By K. Heumann and E. Menraa (Ber., 19, 
1686—1689).—Parachlorazobenzene, NPh: N-C,H,Cl, is prepared by 
heating 100 grams of paramidoazobenzene with 220 c.c. of strong 
hydrochloric acid and 2 litres of water; when cold, a concentrated 
solution of 20 grams of sodium nitrite is gradually added. After 
some time, it is filtered and slowly poured into a boiling solution of 
40 grams of cuprous chloride in 360 c.c. of strong hydrochloric acid. 
The whole is kept boiling for some time, filtered, and the dark coloured 
mass so obtained is treated successively with strong hydrochloric acid 
and dilute aqueous soda. It is then extracted with alcohol, and puri- 
fied by means of animal charcoal. It forms lustrous yellowish-brown 
plates, readily soluble in hot alcohol, ether, and benzene; it melts at 
88—89°, and sublimes in brownish-yellow needles. When warmed 
with fuming sulphuric acid, it is converted into a monosulphonic acid 
melting at 148°. Fuming nitric acid converts it into a nitro-compound 
melting at 132°5°. When the diazoazobeuzene chloride is mixed with 
cuprous chloride kept at —8°, a brown precipitate is formed contain- 
ing copper (comp. this vol., p. 625). 
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Chloroparahydrazobenzene, NHPh:NH-C,H,Cl, is obtained by treat- 
ing a solution of chlorazobenzene in alcohol with ammonia and 
hydrogen sulphide. It forms long white needles melting at 89—90°, 
insoluble in water, readily soluble in alcohol and ether. It is readily 
oxidised when exposed to air, and is reconverted into chlorazoben- 
zene. When heated with dilute sulphuric acid, it is converted quanti- 
tatively into chlorazobenzene, parachloraniline, and aniline, and thus 
behaves analogously to paradichlorhydrazobenzene (Calm and 
Heumann, Abstr., 1880, 880). N. H. M. 


Method of Preparing Amidoximes. By F. Tiemann (Ber., 19, 
1668).—Benzenylamidoxime is prepared by boiling an alcoholic solu- 
tion of equal molecular weights of thiobenzamide and hydroxylamine 
hydrochloride with the necessary amount of sodium carbonate for 
15—18 hours. The alcohol is evaporated, the residue treated with 
water, and extracted with ether. The oil obtained by distilling off the 
ether is then treated with hydrochloric acid and evaporated to dryness. 
The crude hydrochloride is purified by dissolving it in alcohol and 
precipitating with ether. 


Other thioamides can be converted into amidoximes in a similar 
N. H. M. 


manner. 


Benzenylanilidoxime. By H. Miiiter (Ber., 19, 1669—1673).— 
Benzenylanilidoxime, HO-N : CPh:-NHPh, is obtained from chloro- 
benzanilide by Tiemann’s method (compare preceding Abstract). It 
forms slender white needles, soluble in hot water, alcohol, ether, &c. ; it 
melts at 136°. It has acid as well as basic properties, and forms charac- 
teristic salts with acids. The benzoyl-derivative, BzON : CPh-NHPh, is 
prepared by dissolving the amidoxime in benzoic chloride. It forms 
lustrous, white, matted needles, soluble in alcohol, ether, benzene, &c., 
insoluble in water and light petroleum. It melts at 116°. 


Benzenylphenylimidoximecarbonyl, CPh<N pp, >CO, is obtained by 


adding ethyl chlorocarbonate diluted with chloroform to a solution of 
benzenylanilidoxime in chloroform. The mixture is heated for a short 
time on a water-bath. It crystallises from dilute alcohol in long white 
needles melting at 166—167°, insoluble in water, readily soluble in 
alcohol, ether, and benzene. 

Benzenyluranilidoxrime, OH-N : CPh:NPh:CO-NH,, is formed when 
benzenylanilidoxime is treated with potassium cyanate in aqueous 
solution. The product is recrystallised from dilute alcohol, from 
which it separates in yellowish needles melting at 165—167°, soluble 
in alcohol, benzene, &c., insoluble in water. It is isomeric with 
Kriiger’s benzenylphenyluramidoxime (Abstr., 1885, 896). 

Benzenylanilidoxime ethyl ether, OEt‘N :CPh-NHPh, is prepared by 
treating benzenylanilidoxime dissolved in absolute alcohol with sodium 
ethoxide and ethyl iodide. The mixture is heated for some time on a 
water-bath. It melts at 56°, and soon becomes red when kept. It 
could not be analysed. ; N. H. M. 
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Behaviour of some Aromatic Carbamides at High Tempera. 
tures. By A. Barr (Ber., 19, 1765—1770).—Merz and Weith (Zeits. 
f. Chem., 1869, 585) found that diphenylearbamide is decomposed by 
continuous boiling, large quantities of triphenylguanidine being 
formed, whilst Hentschel states (Abstr., 1883, 1107) that no decom- 
position takes place even on repeated distillation. The author has 
therefore reinvestigated this subject. 

Diphenylcarbamide was subjected to continuous boiling in a reflux 
apparatus, in atmospheres of air, hydrogen, and carbonic anhydride, 
and also heated in a closed tube. In all cases decomposition took 
place. In air and hydrogen, 75—85 per cent. of the carbamide was 
decomposed, 50—60 per cent. triphenylguanidine and 4—8 per cent. 
aniline formed. In carbonic anhydride and in closed tubes, the 
reaction was similar, but only about 50—60 per cent. of the carbamide 
was decomposed. The reaction appears to take place according to the 
equation 3CO(NHPh), = 2NPh: C(NHPh), + CO, + H,O.  Di- 
paratolylcarbamide undergoes a similar decomposition, yielding tri- 
paratolylguanidine and paratoluidine. Diorthotolylcarbamide is de- 
composed when heated, but the reaction is different from the above: 
no guanidine is formed, but much toluidine is liberated, and a high 
boiling oil formed which has not been investigated. Ll T. T. 


Melting Point and Crystalline Form of Thiocarbanilide. 
By S. M. Losanitscu (Ber., 19, 1821—1822).—The melting point of 
thiocarbanilide is variously stated as 144°—150°5°, most observers 
giving the lower figure. The author finds a very pure specimen to 
melt at 151°, and attributes the lower figure generally observed to 
admixture with the urethane NHPh:CS-OEt. Thiocarbanilide crystal- 
lises in the rhombic system ; a: b : ¢ = 0°7150 : 1 : 3°2597. 

A. J. G. 

Oxidation Products of Phenylthiourethane. By P. Jaconsoy 
(Ber., 19, 1811—1813).—When phenylthiourethane is oxidised in hot 
(80—90°) alkaline solution with potassium ferricyanide, it yields 
Hofmann’s ethoxyphenylthiocarbimide (Abstr., 1880, 388). 

Phenylthiourethane sulphide, the chief product of the oxidation 
when conducted in the cold (this vol., p. 700), is at once and com- 
pletely converted into phenylthiourethane when heated with alcoholic 
potash. This behaviour renders it highly probable that it has the 
formula NPh ; C(OEt)-S:*S:C(OEt) : NPh. A. J. G. 


Action of Potassium Cyanide on Terephthalaldehyde. By H. 
OpvrenHEIMER (Ber., 19, 1814—1818).—Grimaux (this Journal, 1877, i, 
26) obtained by the action of potassium cyanide on terephthalaldehyde 
a yellow amorphous substance of the formula (C,H,O,),, which he 
regarded as a polymeride of the aldehyde. The author has repeated 
and confirmed Grimaux’s observations, and finds the substance to be 
benzoindialdehyde, COH-C,H,yCH(OH)-CO-C,H,yCOH. It reduces 
ammoniacal silver solutions, gives a yellow compound with phenyl- 
hydrazine, and also reduces Fehling’s solution when heated. When 
treated with aqueous soda, it is resolved into terephthalic, benzoindi- 
carboxylic, and a third uninvestigated acid, together with paraxylene 
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alcohol. When oxidised with chromic mixture, it yields terephthalde- 
hyde and terephthalic acid. 

Benzoindicarborylic acid, COOH-C,H,CO-CH(OH)-C,H,COOH, is 
obtained by oxidising benzoindialdehyde with alkaline permanganate 
in the cold. It crystallises in short interlaced needles, does not melt, 
can be sublimed, and is soluble in hot water. It is a polymeride of 
terephthalaldehydic acid, but the latter is not converted into it by 
treatment with potassium cyanide. 

Hydrobenzoindicarboxylic acid, C\sH4O., is obtained by reducing 
with sodium amalgam the preceding acid, which it closely resembles 
in properties, but is distinguished by its greater solubility in water, 
and in not being sublimable. When heated with hydriodic acid in 
sealed tubes at 130—140° for some hours, it yields small quantities of 


‘dibenzyl. A. J. G. 


Action of Hydroxylamine on Diketones. By F. Miincumerer 
(Ber., 19, 1845—1852).—A continuation of the author's researches, 
showing the inaccuracy of the assumption that diketones containing 
the group CO-CO yield dioximes, whilst those in which the carbonyl 
groups are sundered yield monoximes (compare this vol., p. 350). 
Dibutyril, as already stated, yields only a monoxime, 


PrCO-CPr*: NOH; 


this is a viscous oil, of odour recalling both ethyl butyrate and quino- 
line; it can be distilled in small quantity, with but slight decom- 
position, and is readily soluble in concentrated hydrochloric acid. 

Terephthalophenone is conveniently prepared by the action of 
aluminium chloride on a mixture of terephthalic chloride and benzene. 
When heated with hydroxylamine hydrochloride and soda, it yields 
the dioxime C,H,(CPh : NOH), [1: 4]; this forms white crystals, and 
melts at 235°. Isophthalophenone, when treated in like manner, 
also yields a diowime, C;H,(CPh : NOH), [1:3], which forms white 
crystals, and melts at 70—75°. 

Ethyl diacetosuccinate, when treated with excess of an alkaline 
solution of hydroxylamine, yields the dioxzime 


OH-N : CMe‘CH(COOEt)-CH(COOEt)-CMe : N-OH ; 


this crystallises in white needles, shows marked acid properties, and 
decomposes with explosion when heated at 190°. Its lead salt is 
obtained as a white insoluble precipitate. 

Ethyl terephthalyl ketone, CsH,(COEt)., is obtained by the action 
of zine ethyl on terephthalic chloride. It crystallises in lustrous 
white needles, and melts at 220°. It does not react with hydroxyl- 
amine, but combines readily with phenylhydrazine. 

Tetramethyldiamidobenzophenone is not attacked by free hydroxyl- 
amine, but reacts with hydroxylamine hydrochloride to form the 
=" OH-N : C(C,HyNMe,) ; this is crystalline, and — Hy _ 


Meta- and Para-isobutylbenzoic Acids and Isobutylbenzene. 
By W. Kevss and G. Preirrer (Ber., 19, 1723—1730).—In a previous 
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communication (Abstr., 1883, 796), Kelbe showed that metaisobutyl. 
toluene, when oxidised with dilute nitric acid, yields an acid con- 
taining the same number of carbon-atoms as the hydrocarbon. The 
authors have now further investigated this reaction, in order to deter- 
mine whether the acid formed is an isobutylbenzoic or a toluylbutyric 
acid. 

Isobutyltoluene was prepared by the action of isobutyl bromide on 
toluene in the presence of aluminium bromide. The fraction of the 
product passing over between 140° and 200° was oxidised with dilute 
(14 per cent.) nitric acid, and the products obtained showed that both 
meta- and para-isobutyltoluene had been formed. 

Para-isobutylbenzvic acid, C,HyCsHyCOOH, forms monoclinic 
crystals, melting at 164°. The silver salt is amorphous; the amide 
forms long thin needles, melting at 171°, and soluble in boiling water. 
Nitropara-isobutylbenzoic acid crystallises from water in long thin 
needles, melting at 161°. Its silver salt is white; its methyl salt is 
liquid. When heated with dilute nitric acid, para-isobutylbenzoic acid 
yields terephthalic acid. 

Meta-isobutylbenzoic acid crystallises from light petroleum in long 
broad needles, melting at 127°. The silver salt is white, and slightly 
soluble in water ; the amide crystallises from water in hair-like needles, 
melting at 130°. Nitrometa-isobutylbenzoic acid crystallises from 
light petroleum in small needles, and melts at 140°. Its silver salt is 
slightly soluble in water; its methyl salt is liquid. When heated 
with dilute nitric acid, meta-isobutylbenzoic acid yields isophthalic 
acid. 

Both the meta- and para- acids, when heated with excess of lime, 
yield isobutylbenzene (b. p. 166°), showing that they are benzoic, 
and not butyric acids. It is thus proved that in these cases at least 
the usual rule does not hold good, that in the oxidation of homo- 
logues of toluene containing two side-chains, the larger chain is first 
attacked. 

Isobutylbenzenesulphonic acid was prepared by dissolving the above 
isobutylbenzene in fuming sulphuric acid. The bariwm and potassium 
salts form scales, the amide glistening needles melting at 137”. 

Isobutylbenzene is not easily oxidised, requiring to be heated at 
180—20U° with nitric acid, when it forms benzoic acid. This difficulty 
in oxidising the isobutyl-group probably determines the oxidation of 
the methyl-group in isobutyltoluene. 

Attempts to prepare ortho-isobutyltoluene proved a. 

Compounds of Phenyl Mercaptan with Ketonic Acids. By 
R. Escates and E. Baumann (Ber., 19, 1787—1796).—a-Dithiophenyl- 
propionic acid, CMe(SPh).COOH, is obtained by treating the additive 
product of phenyl mercaptan and pyruvic acid (Abstr., 1885, 513) 
with hydrogen chloride at 100°, or even by heating it alone at 100°. 
It crystallises in stellate groups of needles, melts at 116—117°, and 
is decomposed into mercaptan and uncrystallisable products at higher 
temperatures ; it is insoluble in water, readily soluble in alcohol, ether, 
and benzene, more sparingly in light petroleum. It is not decomposed 
when boiled with aqueous or alcoholic potash, ammonia, or hydro- 
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chloric acid. Alcoholic ammonia at 200° decomposes it into mer- 
captan and phenyl disulphide. The sodium and barium salts are 
described. The ethyl salt isa viscous oil, heavier than water ; it cannot 
be distilled without decomposition. The chloride is liquid ; the amide, 
C,sH:38,0-NH2, crystallises in thick needles or prisms, and melts at 
92—93°. 

Dithiophenylphenylacetic acid, CPh(SPh).*COOH, is obtained by the 
action of hydrogen chloride on the compound of phenyl mercaptan 
and benzoylformic acid (Abstr., 1885, 750). It melts at 143°, and 
loses mercaptan on further heating, is insoluble in water, sparingly 
soluble in benzene and light petroleum, readily soluble in ether, 
alcohol, chloroform, and acetic acid. The potassium salt is described. 

Ethyl B-dithiophenylbutyrate, CMe(SPh).°CH,-COOEt, is obtained 
by the action of hydrogen chloride on a mixture of phenyl mercaptan 
(2 mols.) and ethyl acetoacetate (1 mol.). It crystallises in nacreous 
plates or large transparent prisms, melts at 57—58°, and is in part 
converted into uncrystallisable products when heated for some time 
at 100°; it is readily soluble in ether, benzene, and chloroform, 
sparingly in light petroleum, acetic acid, and cold alcohol, insoluble 
in water, and gives a cherry-red coloration with concentrated sal- 
phuric acid. The free acid could not be obtained, as the ethyl salt 
when treated with alkalis is decomposed into phenyl mercaptan and 
B-thiophenylcrotonic acid, SPh-CMe: CH-COOH. The latter crystal- 
lises in large tables, melts at 176—177° with evolution of carbonic 
anhydride, is insoluble in cold water, readily soluble in benzene, light 
petroleum, and hot alcohol. When boiled tor some time with aqueous 
potash, the acid is in part decomposed into phenyl mercaptan, acetone, 
and (?) tetrolic acid. Bromine attacks it, forming an indifferent 
crystalline bromo-compound ; carbonic anhydride is at the same time 
evolved. Whether an isomeric acid is formed at the same time as 
8-thiopheny|crotonic acid is left uncertain. 

Thiophenylpropylene, CsHs'SPh, is obtained together with carbonic 
anhydride by heating f-thiophenylerotonic acid above its melting 
point ; it is a colourless oil, of peculiar ethereal odour, boils at 206— 
210°, volatilises with steam, and gives with sulphuric acid a blue 
coloration, turning dirty violet on heating. When treated with 
bromine, it yields the same compound as is obtained by the action of 
bromine on S-thiophenylcrotonic acid. 

y-Dithiophenylwaleric acid, CMe(SPh),°CH,-CH,-COOH, is formed 
by the action of hydrogen chloride on a mixture of levulinic acid and 
phenyl mercaptan. It crystallises in strongly refractive lustrous 
prisms, melts at 68—69°, and is readily soluble in alcohol, ether, 
benzene, and chloroform, sparingly in light petroleum, insoluble 
in water. When heated with acids, it is readily decomposed into 
levulinic acid and phenyl mercaptan. A. J. G. 


Action of Potassium Cyanide on Lactones. By W. Wisticenus 
(Annalen, 233, 101—116).—The formation of benzyl cyanide ortho- 
carboxylic acid by the action of potassium cyanide on phthalide at 
180°, the properties of this acid and of its product of decomposition, 
phenylacetorthocarboxylic acid, have been previously described by 
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the author (Abstr., 1885, 532). Phenylacetorthocarboxylic acid melts 
at 175°, and is identical with the isuvitic acid of Barth and Hlasiwetz 
(Annalen, 138, 68). 

If the mixture of potassium cyanide and phthalide is heated at 
190—200°, the product is insoluble in water. It dissolves in hot 
glacial acetic acid, and the liquid, on cooling, deposits a crystal- 
line acid of the composition C,,H,N.,0;, or C,sH»N20;. This acid 
melts about 240° with decomposition, is insoluble in ether and ben- 
zene, and has a bitter taste. 

y-Cyanovaleric acid is formed by the action of potassium cyanide on 
valerolactone at 290°. It crystallises in small prisms melting at 95°, 
and is soluble in water, benzene, and chloroform. It yields «-methyl- 
glutaric acid on hydrolysis. W. C. W. 


Thiocoumarin and its Derivatives. By F. Tiemann (Ber., 19, 
1661—1667).—Thiocoumarin, one Se is prepared by heat- 
ing a mixture of powdered coumarin and phosphorus pentasulphide at 
120°; the product is powdered, repeatedly extracted with benzene, 
and the residue obtained by evaporating the benzene is boiled with 
dilute alcohol. It forms long gold-coloured needles, melting at 101°, 
insoluble in water, readily soluble in alcohol, ether, and benzene. It 
sublimes unchanged. It can also be obtained by fusing together 
orthocoumaric acid and phosphorus pentasulphide. When a solution 
in dilute alcohol is warmed with caustic potash, and then treated with 
hydrochloric acid, pure coumarin is obtained. 


Coumarorime, OH<o” CHy¢ - N-OH, is formed by the action 


of free hydroxylamine on thiocoumarin. It crystallises from boiling 
water in long white needles, melting at 131°; it dissolves readily in 
alcohol, benzene, and ether; also in acids and alkalis. Prolonged 
heating with hydrochloric acid decomposes it into coumarin and 
hydroxylamine hydrochloride. The ethyl ether, C,H,O : N-OEt, is 
prepared by the action of sodium ethoxide and ethyl iodide on 
coumaroxime. It forms nearly colourless plates, readily soluble in 
alcohol, &c., insoluble in water ; it melts at 50°. 


Dihydrocoumarorime, CHi<oe*%>C : N-OH, is obtained by 


reducing coumaroxime with sodium amalgam. 

The phenylhydrazine-derivative of coumarin, C,;H,,N,0, forms long 
gold-coloured needles, soluble in hot alcohol, readily in ether and 
benzene; it melts at 143—144°. 

Aniline reacts with thiocoumarin, with formation of a very unstable 


compound, which could not be isolated. N. H. M. 


Derivatives of Umbelliferone. By W. Witt and P. Beck (Ber., 
19, 1777—1786).—In a previous paper (Abstr., 1884, 68), the author 
has described two isomeric (a- and B-) dimethylumbellic acids. The 
best method to prepare the a- or unstable acid is to enclose a mixture 
of 4 grams of potash dissolved in 50 c.c. methyl alcohol, 5 grams 
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umbelliferone methyl ether, and 10 grams methyl iodide in a tube, 
and allow the mixture to remain, with frequent shakings, for 12— 
18 hours. In this way the z-acid, melting at 138°, is alone produced. 
It forms white crystals, soluble in alcohol. The bariwm salt crystallises 
in well-formed, concentrically grouped needles ; the calciwm salt forms 
white crystals. Umbelliferone ethyl ether, 


BtO-C.H< OE OHS [CH: 0: OEt = 1:2: 41, 
is produced when equal molecular proportions of umbelliferone, 
potash, and ethyl iodide are heated together in alcoholic solution. It 
erystallises in slightly reddish scales, which melt at 88°, and are 
readily soluble in alcohol, ether, benzene, and glacial acetic acid, 
but almost insoluble in water. It is soluble in hot alkalis and carbo- 
nated alkalis, but is reprecipitated unchanged as these solutions cool. 
Like the methyl ether, it yields two isomeric diethylated acids. a-Di- 
ethylumbellic acid, CsH3(OEt).°CH : CH:COOH, crystallises in small 
glistening scales, melting at 106°5°, and soluble in alcohol, ether, and 
benzene. It is less easily converted into the @-acid than the corre- 
sponding methyl acid, and a temperature of 100° may therefore be 
used in its preparation. f-Diethylumbellic acid is obtained when the 
foregoing methylation is carried out at 150°. It forms white shining 
crystals, melting at 200°, is sparingly soluble in boiling water, but 
easily in alcohol and ether. It may also be prepared directly from 
the a-acid by boiling the latter. Slight decomposition takes place, 
and on cooling the acid is found to have changed into the S-modifica- 
tion. 
B , CH:CBry ., : 

romumbelliferone methyl ether, C-H(OMe)<_9 "6 0_>? isobtained 
by adding bromine to a solution of the ether in carbon bisulphide. 
It erystallises in long white needles, melts at 154—154°5°, is soluble 
in boiling alcohol and ether, very sparingly in boiling water. When 
heated, it has an odour resembling that of coumarin; and when boiled 
with alcoholic potash, it forms paramethozycoumarilic acid, 


Mc0-C.H,<°H's.0-COOH. 


This acid forms long white needles, soluble in alcohol and ether, 
sparingly in water, and melts at 195°5—196°5°. Its barium salt, 
(C,.H,0,); + 4H,0, forms white crystals. When treated with sodium 
amalgam, the acid yields paramethoxyhydrocowmarilic acid, 


Me0-C.H,.<°C">CH-COOH, 


crystallising in columns melting at 114°, and soluble in the usual 
solvents. It is volatile in steam. Paramethoxycoumarone, 


Mc0-C.H< CUScH, 


was obtained by heating silver paramethoxycoumarilate in a current 
of carbonic anhydride. It is a colourless oil, heavier than water, 
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and boils at 178—180°. It is insoluble in alkalis, easily soluble in 
alcohol and ether. It is volatile in steam, and has an intense dnd 
pleasant odour. 

Bromumbelliferone ethyl ether forms silvery plates, melting at 115°5°, 
easily soluble in boiling alcohol and in ether. A dilute alcoholic 
solution has a strong violet fluorescence. Para-ethorycoumarilic acid, 


EtO-C,H; + SC-COOH, forms glistening needles, melting at 


162—163°. Para-ethoxyhydrocoumarilic acid crystallises in hard 
white needles, melting at 119°. 
CH : CBr 


Dibromumbelliferone methyl ether, MeO°C,H.Br< “6 “Go_>> is 


obtained by adding an excess of bromine to a solution of the ether in 
glacial acetic acid. It melts at 249—251°, and forms white glistening 
needles, sparingly soluble in alcohol. The corresponding ethyl ether 
melts at 216°, and closely resembles the methyl compound. It is 
probable that one bromine-atom in these compounds is present in the 
benzene-ring. 

This research shows that the umbelliferone ethers are true 
coumarins, and, like the latter, yield two isomeric alkyloxy-acids. 

L, TF. TF. 

Diphthalyl. By C. Grazpe and P. Guys (Annalen, 233, 241— 
248).—The best yield of diphthalyl is obtained by heating a mixture 
of phthalide (1 part), phthalic anhydride (2 parts), and powdered 
anhydrous sodium acetate (4 part), for 10 hours at 260—265°. The 
product is extracted with hot water, and the residue dissolved in 
alcohol. The crystals deposited from this alcoholic solution may be 
further purified by recrystallisation from glacial acetic acid. 

If thiophthalic anhydride is substituted for phthalic anhydride, the 
formation of diphthalyl takes place more readily, but this process is 
not of any practical value owing to the difficulty of preparing thio- 


phthalic acid. 

Nitrodiphthalyl, <G%448>0:0<C:HANO) sis prepared by 
heating a mixture of nitrophthalide, phthalic anhydride, and sodium 
acetate at 230° for eight hours. Nitrodiphthalyl is less soluble than 
diphthalyl. It is deposited from glacial acetic acid in yellow needles 
melting at 270°. It unites directly with 2 atoms of bromine, forming 
a dibromide which melts with decomposition at 210°. It is also 
decomposed by alcoholic potash, forming an acid, probably nitro- 
diphthalic acid. 

Hydroxydiphthalyl is formed by the action of phthalic anhydride on 
f-hydroxyphthalic acid in presence of sodium acetate. It crystallises 
from glacial acetic acid in needles. This substance begins to decom- 
pose at 374° without melting. 

C,Cl 


Tetrachlorodiphthalyl, <ona>o -C<6:¢G09>> is prepared by boil- 


ing for four hours a mixture of tetrachlorophthalide (2 parts) and 
phthalic anhydride (1 part). The product is extracted with boiling 
acetic acid, and the residue is dissolved in phenol; the tetrachloro- 
diphthalyl is precipitated on the addition of alcohol to this solution. 
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It dissolves freely in chloroform, aniline, and phenol. It is decom- 
posed by heat without melting. 

Diphthalylimide, C,sH,NO;, can be prepared by the condensation of 
phthalic anhydride and phthalimidine, ©,H,O; + C,H;,NO = 
C,H,NO; + H,0, by the action of phthalimide on phthalimidine, 


C,H;NO, + C,H,NO ae C,.H,NO; + NH;, 
and by gently boiling a mixture of phthalide and phthalimde, 
C;H,0. + C,H;NO, a C,.H,NO; + H.0. 


Diphthalylimide is 'identical with the substance which Graebe and 
Schmalzigaug obtained (Abstr., 1885, 798) on warming diphthalyl- 
lactonic acid and ammonia. Ww. C. W. 


Lactones. By V. Meyer and F. Mincumeyer (Ber., 19, 1706— 
1708).—When phthalide is warmed with phenylhydrazine for some 
hours on a water-bath, the two combine with elimination of 1 mol. of 
water, and yield the compound C,,H,,ON,. The latter forms lustrous 
needles melting at 175°. The authors intend to investigate the 
behaviour of phenylhydrazine towards other classes of oxygen com- 
pounds, and consider in the meantime that there is not yet sufficient 
evidence to show that phenylhydrazine and hydroxylamine are identi- 
cal in their reactions; and further, that the fact that an aromatic 
dioxide combines with phenylhydrazine is not sufficient evidence to 
show that it is an aldehyde or ketone, as it might also be a lactone. 

N. H. M. 

Phenylbenzenesulphonate. By R. Orro (Ber., 19, 1832— 
1835. Compare Abstr., 1878, 414). — Phenylbenzenesulphonate, 
PhSO,OPh, is obtained by the action of sodium phenoxide on 
benzenesulphonic chloride. It crystallises in rhombic forms; 
a:b:c =0°7847:1:0°8576; observed faces, coPco, coPoo, coP, Poo. 
It melts at 34—35°, and is readily soluble in benzene, ether, and 
alcohol, insoluble in water. It is saponified, although not very 
readily, when boiled with potash ; alcoholic ammonia at 200° does not 
attack it. 

Phenylparatoluenesulphonate, C,HyMe’SO;Ph, prepared in like 
manner from paratoluenesulphonic chloride, crystallises in lustrous, 
white, rhombic needles; a:b:c = 0°2894:1:0°4759 ; observed faces, 
coPco, coPco, oP, Poo. It melts at 94—95°, and resembles the 
benzenesulphonate in solubility and properties. Potassium paratoluene- 
sulphonate crystallises in rhombic forms; a: b : ce = 0°8639 : 1 : 3:2372. 
The chloride crystallises in the asymmetric system; a:b:¢ = 
0°7682 : 1 : 1:1139; a = 97° 24°; B=117° 6; y = 84° 28’; observed 
faces, coP, coPco, OP, coP;, and ‘Pico. A. J. G. 


Action of Alkaline Sulphonates on Salts of Dihalogenated 
Fatty Acids. By R. Orro and H. Encetnarpt (Ber., 19, 1835— 
1838).—When sodium dichloracetate (1 mol.) in aqueous solution is 
heated on the water-bath with sodium benzenésulphinate (2 mols.), only 
one molecule of the latter salt enters into reaction, as represented in 


the equation CHCl,,COONa + PhSO,Na + H,O = CH,CI-SO,Ph + 
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NaCl + HNaCO,, a chlorinated phenylsulphonacetic acid seemingly 
not being able to exist. Sodium dichloracetate and paratoluenesul- 
phinate do not react under like conditions. 

The authors have repeated Michael and Palmer’s experiments on 
iodomethylphenylsulphone (Abstr., 1885, 536) and, whilst confirming 
the statements made as to its reaction with sodium ethoxide, find that 
it does not yield methylphenylsulphone when treated with sodium 
benzenesulphinite. 

When sodium benzenesulphinate and a-dichloropropionate react in 
aqueous solution, ethylenediphenylsulphone is invariably formed not- 
‘withstanding variations in the proportions of the ingredients. 

A. J. G. 

Action of Bromine on Paracymenesulphonie Acid, By W. 
Kewse and M. Koscunitzky (Ber., 19, 1730—1733).—When bromine 
is added to a solution of paracymenesulphonic acid [Me : Pr: SO,H = 
1: 4:2] at40—50°, B-bromocymenesulphonic acid [Me : Br: Pr: SO,H= 
1:3:4:2] is formed together with a heavy oil. The acid was not pre- 
pared in the free state. The potassium salt crystallises with 1 mol. 
H,0, in colourless needles, the copper salt with 12H,O in pale blue 
needles. The amide crystallises from dilute alcohol in needles which 
melt at 152°. When the potassium salt is saponified, a bromo- 
cymene distils over. This is a colourless oil which boils at 225°, and 
when oxidised with nitric acid at 150° yields an acid crystallising in 
scales melting at 196°. This is not the bromoparatoluic acid 
obtained by the oxidation of ordinary bromocymene, and must there- 
fore have the formula C,H;MeBr-COOH [Me:Br: COOH = 1:3:4], 
and the bromocymene must be identical with that obtained by 
v. Gerichten from thymol, and have the constitution [Me: Br: Pr= 
1:2:3]. 

The = oil formed during the preparation of the -bromo- 
sulphonic acid may be separated by distillation with steam into a vola- 
tile and a non-volatile fraction ; the latter has not yet been investigated. 
The volatile fraction is a pale yellow oil having the odour of ordinary 
bromocymene. It dissolves in fuming sulphuric acid to form a-bromo- 
cymenesulphonic acid, which yields a calcium salt crystallising with 
8H,0 in long easily soluble needles ; a potassium salt, with 3H,O, form- 
ing long needles; a copper salt crystallising with 8H,O, in bluish- 
white needles; and an amide crystallising in needles which melt at 
187°5°. When reduced with ammonia and zinc-dust, the acid yields 
a cymenesulphonic acid giving an amide which melts at 145°. This 
acid is not the one already known, and has therefore the constitution 
[Me: Pr:SO,H = 1:4:3], and the constitution of its bromo-deriva- 
tive must be [Me: Pr: Br: SO,H = 1:4:2: 5]. ; oe A 


Aromatic Antimony Compounds. By A. Micnagtuis and A. 
Reese (Annalen, 233, 39—60).—After referring to the various re- 
searches on organic antimony compounds by Loewig and Schweitzer 
(Annalen, 75,315), Hofmann (ibid.. 108, 357), Landolt (ibid., 78, 91, 
84, 44), Buckton (this Journal, 1860, 115) and others, the authors 
describe the preparation of triphenylstibine by the action of sodium 
on a solution of antimony trichloride and chlorobenzene in benzene. 


° ~~ = es 
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The product of the reaction is filtered, the residue repeatedly 
extracted with benzene, and the extract added to the original filtrate ; 
on evaporation, triphenylstibine mixed with triphenylstibine chloride 
is deposited. The product is purified by treatment with alcohol mixed 
with strong hydrochloric acid, the residue being washed with alcohol, 
dried and transferred to a flask containing light petroleum. Chlorine 
is passed over the surface of the solution until no further precipitate 
is produced, and the precipitate is then washed with petroleum and 
recrystallised from boiling alcohol. The chloride thus obtained is dis- 
solved in alcoholic ammonia, treated with sulphuretted hydrogen, and 
the precipitated stibine dried and recrystallised from a mixture of 
alcohol and ether. 

Triphenylstibine, SbPh;, forms colourless triclinic plates, which are 
highly refractive ; a:b:¢ = 0°69695 : 1: 0°88938; a2 = 100° 37’ 50”; 
B = 103° 36’ 50"; y= 75° 25’ 0”; sp. gr. = 14498 at 12°. It is 
freely soluble in ether, benzene, glacial acetic acid, light petroleum, 
carbon bisulphide, and chloroform. It melts at 48°, and boils at 360° 
with slight decomposition. Tripenylstibine unites directly with 
chlorine, bromine, and certain metallic chlorides, for instance cupric 
chloride. It decomposes mercuric chloride, forming antimony tri- 
chloride and mercuric phenyl chloride. Triphenylstibine readily dis- 
solves in strong nitric acid, and the solution deposits crystals of 
triphenylstibine nitrate, PhsSb(NO;), (m.p. 156°). 

The dichloride, Ph;SbC},, forms long slender needles, melts at 143°, 
and is soluble in benzene and carbon bisulphide. It is not decomposed 
by water, and is slowly acted on by aqueous solutions of alkalis. 
Alcoholic potash converts it into the hydroxide. 

The dibromide is prepared by adding bromine to a solution of tri- 
phenylstibine in glacial acetic acid. It melts at 216°, and dissolves 
freely in benzene, carbon bisulphide, and hot acetic acid. The iodide, 
Ph,Sbl,, crystallises in glistening tables; it melts at 153°, and dis- 
solves freely in benzene. The hydroxide, PhsSb(OH)., melts at 212°; 
it is soluble in alcohol. 

When a mixture of triphenylstibine and methyl iodide is heated at 
200°, a brick-red powder is produced, which appears to be identical 
with the polymeric modification of trimethylstibine iodide observed 
by Landolt (J. pr. Chem., 84, 336). Attempts to prepare zinc phenyl 
by the action of pure zinc methyl on triphenylstibine were unsuc- 
cessful. 

In the preparation of triphenylstibine, diphenylstibine chloride, 
Ph,SbCl,, is obtained as a bye-product. The yield may be increased by 
diminishing the quantity of sodium used in the reaction. The crude 
product is extracted with alcohol mixed with hydrochloric acid, and the 
residue left on evaporating this extract is repeatedly boiled in dilute 
hydrochloric acid; on cooling, the solution deposits needle-shaped 
crystals of the chloride containing 1 mol. H,O. Diphenylstibine 
chloride melts at 180°; it is insoluble in water. 

Diphenylstibic acid, Ph,SbO-OH, is obtained as a white precipitate 
when ammonia is added to an alcoholic solution of the chloride. 
The acid dissolves in acetic acid, and in sodium hydroxide solution. 

W. C. W. 
VOL. L. 3 0 
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Preparation of Indole from Orthotoluidine-derivatives. By 
J. Mautaner and W. Sura (Monatsh. Chem., '7, 230—240).— Ethylene. 
ditolyldiamine, C\sHa»N2, is prepared by acting on ethylene bromide 
(1 mol.) with orthotoluidine (2 mols.), treating the resulting mass 
with potash, and extracting the oil with ether. When purified by 
conversion into the sulphate and subsequent decomposition, it crystal- 
lises from light petroleum in large rhombic tables, melting at 75—76°. 
Strong nitric acid gives a deep purple-red and iron chloride a deep. 
brown coloration with the base. Ethyleneditolyldiamine heated 
with zinc-dust yields indole. 

Diethyleneditolyldiamine, CisH2,N2, is obtained together with the 
preceding compound, from which it is separated by its more sparing 
solubility in alcohol ; it forms colourless needles, melting at 170—171°. 
Its solution gives no precipitate with sodium nitrite. By distillation 
with zinc-dust, it yields indole. 

Oxalorthotoluide, C\sHieN,02, prepared by heating orthotoluidine 
with ethyl oxalate, treatment with hydrochloric acid, and crystal- 
lisation from hot alcohol, forms white scales melting at 188—190°. 
It resembles oxanilide in its properties. When treated with zinc-dust, 
it gives indole. 

Ozxalorthotoluidic acid, C,HyNO,; + H,O, is prepared by heating 
potassium ethyl oxalate with orthotoluidine at 180—190°; the mass is 
treated with water, filtered, decomposed with sulphuric acid, and the 
precipitated acid recrystallised from hot water. It forms slender 
colourless needles containing 1 mol. H,O, which is lost over sulphuric 
acid ina vacuum. The anhydrous acid softens at 130°, and melts at 
a higher temperature with decomposition. It is soluble in hot water 
and alcohol, sparingly in ether and chloroform. With strong nitric 
acid, it gives a red coloration. The potassium, calcium, barium, and 
silver salts are described. Heated with zinc-dust, the acid yields 
indole. The best results are obtained when the potassium salt is 
submitted to dry distillation. The barium salt yields diorthotolyl- 
carbamide on dry distillation. 

A small quantity of indole is directly formed in the preparation of 
oxalorthotoluidic acid. G. H. M. 


Synthesis of Mixed Azo-dyes from Aromatic Diamines. By 
M. Lance (Ber., 19, 1697—1700).—When an excess of benzidine 
sulphate is added to a definite quantity of strongly acid sodium 
nitrite solution and the solution afterwards filtered, treated with 
sodium carbonate, and then with an amount of sodium naphthionate 
corresponding with half of the amount of nitrite used, an insoluble 
compound separates ; this was found to be the anhydride of a diazoazo- 
sulphonic acid, CH< O25 > C.He NH: The latter is almost inso- 

6444 2 
luble in water, and is not dissolved by alkaline carbonates. Boiling 
water converts it into the corresponding hydroxy-compound. When 
boiled with alcohol, the diazo-group is replaced by hydrogen. Both 
these derivatives are dyes. When the diazo-compound is added to an 
alkaline solution of a phenolamine or phenolsulphonic acid, diazo- 
dyes are at once formed. If the solution of the amine or phenol 
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contains alkali carbonate instead of free alkali, compounds are formed 
with evolution of carbonic anhydride which have the properties of 
strong acids: for example, 

OH:C,H,'N;° C.HyC,HyN2C,.H;(NH,) ‘SO,Na. 
A number of these dyes have been prepared and are of great technical 
value. 

Carboxylic and sulphonic acids of the phenols behave in a similar 
manner towards tetrazodipheny] as does naphthionic acid. 

N. H. M. 

A New Class of Azo-colouring Matters. By C. A. Marrivs 
(Ber., 19, 1755—1756).—The author points out that he and his 
fellow workers have for some time known of the reactions described 
by Lange (preceding Abstract), and that several patents have already 
been taken out with relation to them. 

Tetrazo-diphenyl, tetrazo-ditolyl, and tetrazo-dixyly] salts act readily 
on amines and phenols, or their sulphonic or carboxylic acids. The 
first reaction takes place between one molecule of the tetrazo-com- 
pound and one molecule of the amine or phenol, but the product 
thus formed is capable of reacting with another molecule of the 
same or of a different phenol or amine to form a bi-azo-colouring 
matter. In this way mixed or unsymmetrical azo-compounds of the 
general formula R”:N,R-R-N,-R” may be formed where R is pheny], 
tolyl, or xylyl, R” and R”’ identical or different aromatic hydro- 
carbon or substituted radicles. ie 


New Synthesis of Triphenylmethane. By H. Grizpenrroe 
(Ber., 19, 1876—1877).—Triphenylmethane is obtained by heating a 
mixture of 80 grams benzaldehyde, 114 grams benzene, and 80 grams 
of zinc chloride in sealed tubes at 250—270° for 6—8 hours. It is 
accompanied by a liquid hydrocarbon. In similar manner benz- 
aldehyde and toluene react with formation of a mixture of isomeric 


ditolylphenylmethanes. A. J G. 


Action of Primary Aromatic Amines on Benzoin. By K. 
Voret (J. pr. Chem. [2], 34, 1—27).—Benzoin (phenylhydroxy- 
benzoylketone) was heated for 3—4 hours at 200° in a sealed tube 
with a slight excess of aniline : the thick oily product, when mixed with 
alcohol, crystallised at once, and was purified by repeated crystallisa- 
tion from alcohol. It forms yellow needles, which melt at 99°, and 
solidify to a transparent glass on cooling. Analysis showed the new 
substance to be anilbenzoin, to which the author assigns the formula 
NPh-CPh-CHPh:OH, as best explaining the facts that it gives no 
phenylhydrazine-compound, and that after reduction with hydrogen 
it does not yield aniline to mineral acids. Anilbenzoin has feeble 
basic properties, and forms a sulphate with dilute sulphuric acid, which 
is decomposed at once by water; by long continued heating with 
mineral acids, aniline is separated. Treated with sodium nitrite and 
hydrochloric acid, yellow needles of the nitroso-compound were ob- 
tained, melting with decomposition at 140°. As benzoin yields no 
nitroso-derivative, the addition of NO probably occurs in the aniline 
group. When heated with acetic anhydride, ae a was 

o 2 


888 ABSTRACTS OF CHEMICAL PAPERS, 


readily obtained as a white crystalline mass, melting at 153°; attempts 
to prepare the same substance directly by heating together acetyl. 
benzoin and aniline failed. 

Bromanilbenzoin, CoH, BrNO, was obtained by the action of bromine 
on an ethereal solution of anilbenzoin; it was purified by repeated 
crystallisation from acetone, when it formed small yellow prisms melt- 
ing at 167—168°. 

When heated with dry zinc-dust, anilbenzoin is decomposed chiefly 
into aniline and benzaldehyde, with a small quantity of desoxybenzoin ; 
the latter substance is also formed on reduction with zine and acetic 
acid. With an alcoholic solution of anilbenzoin, sodium amalgam 
yields hydrobenzoinanilide, NHPh-CHPh-CHPh-OH, crystallising 
from alcohol as a cake of white needles, melting at 119°. This sub- 
stance shows more marked basic properties than anilbenzoin, and 
with dilute sulphuric acid yields a sulphate melting at 175°, and 
requiring boiling water for its decomposition. On further heating 
with mineral acids, aniline is not eliminated, but a colourless oil free 
from nitrogen is obtained. 

Paratoluidine acts with benzoin in the same way as aniline; the 
compound produced, paratolilbenzoin, forms long yellow needles, melt- 
ing at 144°, and is sparingly soluble in boiling alcohol. Nitrous acid 
transforms it into a nitroso-derivative, and with mineral acids, except 
nitric, it behaves in the same way as the aniline compound. Nitric 
acid, however, of sp. gr. 1*2, transforms it successively into the mono- 
and dinitro-derivatives, of which the first crystallises from acetone 
in fine red prisms, melting at 153°, and the second in yellow masses, 
melting at 195°. Substitution takes place in both cases in the ben- 
zene-ring of the aniline-group. Paratolilbenzoin, when treated with 
sodium amalgam, yields the corresponding hydro-compound in white 
needles, melting at 140°, and exhibiting in other respects the same 
properties as the hydro-derivative of anilbenzoin. 

8-Naphthylamine also yields a similar compound when heated with 
benzoin; this substance, A-naphtilbenzoin, crystallises in yellowish 
prisms, melting at 130°, and yields a nitroso-derivative. 

Aniline was found to produce with benzil a compound similar to 
that produced with benzoin, namely, NPh: CPh-COPh, in yellow 
prisms, melting at 105°, and behaving with mineral acids in the same 
way as anilbenzoin. J. K. C. 


Isobenzil and the Action of Sunlight on some Organic 
Compounds. By H. Kuincrer (Ber., 19, 1862—1870).—Isobenzil 
crystallises in the monosymmetric system, a : b:c=0°96083: 1 : 0°82579; 
fB = 79° 59’ 40”. When treated with alcoholic potash, it behaves 
similarly to benzil, gives a violet coloration, and yields a mixture of 
benzilic and benzoic acids. Nitric acid converts it into benzil and 
benzoic acid, or nitro-derivatives thereof. 

When an ethereal solution of benzil is exposed to direct sunlight, 
crystals of benzilbenzoin, C..H3.0,, separate, as much as 46 per cent. of 
the benzil having been converted into this substance. The presence 
of water in the ether is essential; the change does not occur in the 
dark, and only very partially in diffused daylight. Benzilbenzoin 
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erystallises in stellate groups of needles, and melts at 134—135°, 
being at the same time converted into benzil and benzoin; the same 
resolution is more or less speedily effected on treating it with solvents, 
especially benzene and alcohol. When boiled with potash, it seems to 
be first resolved into benzoin and benzil, the latter being then con- 
verted into benzilic and benzoic acids; benzoin also undergoes this 
latter change if air have access to the liquid. 

When a solution of phenanthraquinone in moist ether is exposed 
to direct sunlight, phenanthraquinol and acetaldehyde are formed, 
the reaction being expressed by the equation 2C,,H,,O, + Et,0 + H,O 
= 2C,,H,(OH), + 2CH,-CHO. A. J. G. 


Constitution of Naphthionic Acid and of Congo-red. By 
O. N. Wirr (Ber., 19, 1719—1722).—If Cléve’s formula for naph- 
thionic acid, NH,*C,H.SO,H [NH, : SO;H = 1: 4], is Correct, the 
introduction of an azo-group would take place in the ortho [or 1 : 2} 
position to the amido-group, whereas if the sulphonic group had any 
other position the azo-group would take the para (or 1:4) position to 
the amido-group. An ortho-azo-derivative would yield on reduction 
a sulphonated orthodiamine, which in its turn might be easily con- 
verted into a quinoxaline. 

Congo-red (the product of the reaction of tetrazodipheny] chloride 
on naphthionic acid) when reduced in ammoniacal solution with zinc- 
dust, yields benzidine and a colourless diamidonaphthalenesulphonic 
acid. The latter is very unstable and was therefore not purified, but 
was at once treated with phenanthraquinone and hydrogen sodium 
sulphite. Sodiwm diphenylenenaphthaquinoxalinesulphonate, 


C.4H,;N.*SO;Na, 


thus obtained crystallises in lemon-yellow needles having a greenish- 
grey fluorescence. It is soluble in absolutely pure boiling water or 
dilute alcohol, but is precipitated from these solutions by the least 
trace of an inorganic salt or base. It loses water of crystallisation at 
100°, becoming rather darker in colour. Concentrated sulphuric acid 
dissolves it with a violet coloration, which changes to orange on 
dilution. The free acid is crystalline. It yields nitro and more 
highly sulphonated derivatives. When subjected to dry distillation 
diphenylenenaphthaquinoxaline is found. The constitution of the 
new sulpho-acid must be— 


and its formation proves the correctness of Cléve’s formula for naph- 
thionic acid, and determines the position of the side-chains in congo- 
red. L. TF. T. 
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f-Naphthylaminesulphonic Acid. By S. Forstine (Ber., 19, 
1715—1716).—B-Naphythylaminesulphonic acid, NH,°CyH,SO;H, is 
prepared by heating 6-naphthylamine with strong sulphuric acid for 
some time at 140°. It forms slender white needles. The potassium 
salt forms microscopic needles very readily soluble in water. The 
sodium (with 4 mols. H,O) and barium salt (with 4 to 6 mols. H,0) 
were also prepared. The diazo-compound, C\H,N,SO;, forms a crys- 
talline powder. When the diazo-compound is boiled with strong 
hydrochloric acid, the product treated with water and neutralised 
with potassium carbonate, and the salt so obtained heated with an 
equal weight of phosphorus pentachloride, asulphochloride is obtained 
which melts at 128—129°; it is identical with that prepared by 
Arnell from £-chloronaphthalenesulphonic acid (comp. this vol., 


p. 555). N. H. M. 


Synthesis of an Inactive Terpilenol. By G. Boucnarpart and 
J. Laront (Compt. rend., 102, 1555—1557).— When caoutchene 
(b. p., 175—178°), an inactive terpilene obtained by the dry distilla- 
tion of caoutchouc, is heated with glacial acetic acid, the action is 
limited even at 150°, beyond which temperature the hydrocarbon 
polymerises rapidly. The product, terpilene acetate, CjoH.,C.H,0O., 
is separated by distillation ina vacuum. It isa neutral liquid with 
an amber tint and aromatic odour, has no action on polarised light, 
becomes very viscous at — 50° but does not solidify, and boils at 
110—115° in a vacuum, or at 220° under ordinary pressure with partial 
decomposition into acetic acid and the hydrocarbon; sp. gr. at 0° = 
0-9705 ; vapour-density 6°6. When treated with hydrogen chloride, it 
yields a dihydrochloride identical with that from terpilene, and when 
heated with alcoholic potash at 100° it yields inactive terpilenol, 
CyHH,O. This terpilenol is a colourless viscous liquid, which boils 
at 114—118° in a vacuum; vapour-density 5°8. With hydrogen 
chloride, it yields the dihydrochloride first described, and it reacts 
violently with nitric acid. It crystallises with great difficulty, even at 
very low temperatures, owing to its tendency to remain in superfusion. 
The crystals are bulky and melt at 250°. 

Only one acetate is formed under the conditions described, and in 
this respect caoutchene resembles inactive camphene but differs from 
terebenthene. This is further evidence that when the terebenthenes 
have once been converted into the more stable camphenes or terpilenes, 
these compounds retain their individualty and form two perfectly 
distinct isomeric series. C. H. B. 


Isomerism of Camphols and Camphors. By A. Hatter 
(Compt. rend., 103, 64—66).—The author has examined (1) a camphol 
which is known to the Chinese as camphor of N’gai, and is derived 
from Blumea balsamifera, D.C.; (2) a camphol known as Bang Phién, 
which is derived from the same tree and is imported from Hanoi; 
(3) Martico camphor. Not only the camphols, but also the corre- 
sponding camphors, their monobromo-derivatives and the camphoric 
acids, were examined. The camphors were obtained from the cam- 
phols by the action of nitric acid, the bromo-derivatives by the direct 
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action of bromine, and the camphoric acids by heating for several 
hours with a large excess of nitric acid of sp. gr. 1:27. The camphols 
and bromine-derivatives were dissolved in toluene ; the camphors and 
camphoric acids in alcohol. The following results were obtained :— 


1, 2. 
a Rotatory at Rotatory 
M.p. power [a ]p. M.p. power [a |p. 
Camphol.......... 209° — 37°77 208°9° — 38203 
Camphor......... 1775 — 4210 1786 — 42°76 
Monobromocamphor 75'1 —127°60 761 —127°79 
Camphoric acid.... 1850 — 38°83 1862 — 46°33 
3. 
cr . \ 
Rotatory 
M.p. power(a }p. 
Comaphal oo... sscccceses — — 
Camper... ccccccccccs 1750 — 41°66 
Monobromocamphor....  75'1 —127°74 
Camphoric acid ........ 186°1 — 46°33 


These results indicate that the three products are identical; the 
difference between the rotatory powers of the camphor of N’gai and 
Bang Phién is doubtless due to the presence in the former of a smail 
quantity of an inactive or levogyrate camphol. C. H. B. 


Cyano-camphor. By A. Hatisr (Compt. rend., 102, 1477—1479). 
—5 grams of cyano-camphor were dissolved in 100 c.c. of alcohol, 
saturated with hydrogen chloride, and the solution was allowed to 
stand at the ordinary temperature for a long time. After some 
months, ammonium chloride was precipitated, and at the end of three 
years the liqnid was evaporated in a vacuum over potash and sul- 
phuric acid, the residue washed with a solution of sodium carbonate, 
and dissolved in ether. The ethereal solution was dried over calcium 
chloride, the ether evaporated, and the oily liquid distilled. The 
greater part of the product consists of ethyl camphocarbonate, 


C,oH,;0-COOEt. 


This compound is slowly saponified by alcoholic potash at thé ordi- 
nary temperature, and the acidified liquid when extracted with ether 
yields camphocarbonic acid, which forms prismatic crystals, melting 
at 128—129°. It is evident from these reactions that cyano-camphor 
may be regarded as the nitrile of campho-carbonic acid. 

Sodium camphocyanate, CyH,NaCNQ, is obtained in slender needles 
by cooling a concentrated solution of cyano-camphor in an aqueous 
solution of sodium hydroxide. The crystals are stable when dry, but 
if exposed to the air they absorb moisture and carbonic anhydride. 
When freshly prepared they are soluble in alcohol, but they are de- 
composed by water with liberation of cyano-camphor. 

Potassium camphocyanate, CwH,KCNO, is obtained in a similar 
manner. It forms nacreous unctuous plates with properties similar 
to those of the sodium-derivative. 
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It would seem that the metal in these compounds is in the same 
state as in the sodium and potassium derivatives of ethyl malonate, 
ethyl acetoacetate, ethyl benzoylacetate, &c. C. H. 


Menthol-derivatives. By G. Arta (Ann. Chim. Phys. [6], 7, 
433—499).—Finely powdered menthol may be oxidised by treating it 
with an aqueous solution of potassium permanganate (containing 
1°6 per cent. of the salt) acidulated with sulphuric acid, and exposing 
the mixture to sunlight at about 30° for some days, with occasional 
agitation. The purified oxidation product forms a colourless acid 
syrup, weighing about one-eighth of the menthol employed. On dis- 
tilling this under 15 mm. pressure, a small amount of distillate is 
obtained between 120° and 130°, consisting of formic, propionic, and 
butyric acids; the greater part of the oxidation products, however, 
distils between 175° and 200°, and consists of oxymenthylic acid, 
C\oH,,0;. This is a viscous liquid, boiling without decomposition at 
173—175° under 15 mm. pressure. It is very sparingly soluble in 
water, but dissolves readily in alcohol and ether. Silver oxymenthylate, 
C\oH,;AgOs;, is soluble in boiling water, and crystallises in brilliant 
nacreous plates. The salts of the alkalis are very deliquescent colour- 
less compounds. The magnesium, barium, and calcium salts are all 
very soluble in water, and do not crystallise well. A solution of 
sodium oxymenthylate forms a white precipitate with lead, brown 
with iron, greenish-blue with copper, and yellow with platinum salts. 

Methyl oxymenthylate, Cy$Hi;MeO;, forms a colourless liquid lighter 
than water, having a pleasant ethereal odour, and boils with partial 
decomposition at 136—137° under 17 mm. pressure. The corre- 
sponding ethyl salt is a similar compound boiling with partial decom- 
position at 145° under 15 mm. pressure. Oxymenthylic acid appa- 
rently has no alcoholic function, as on heating the ethyl salt with 
acetic chloride no aceto-compound is formed, neither does sodium 
amalgam exert any reducing action on it. 

The fraction of the oxidation-products of menthol boiling above 
200° forms about one-third of the whole ; it has no constant melting 
point, is solid, of a waxy consistency, and distils between 200° and 
212°. By treating it with ammonia, a crystalline salt is formed; this 
may be purified by washing it with dry alcohol. It yields the free acid 
when treated with sulphuric acid. It melts at 86 to 87°5°, is very 
soluble in water, and crystallises in a mass of slender needles. It dis- 
solves readily in alcohol and in ether, and has the composition C;H,,0,. 
It is bibasic and isomeric with diethylmalonic, isobutylmalonic, and 
the pimelic acids, but has a much lower melting point than any of 
these. The author therefore proposes to call it 8-pimelic acid, as it is 
closely allied to pimelic acid in its mode of formation. The silver salt, 
C;H,Ag,O,, is a white powder insoluble in boiling water. 

By treating the sodium-derivative of menthol with cyanogen or 
cyanogen gas, menthol-uwrethane, C\»H,O*CONH:, is obtained ; by heat- 
ing it with hydrochloric acid in a sealed tube, carbonic acid, ammonia, 
and water are formed. On digesting the urethane with acetic anhy- 
dride at 100°, no action takes place, but on raising the temperature to 
130—135° carbonic anhydride is given off, and menthy! acetate and a 
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small amount of acetamide are formed. By dissolving the urethane in 
three times its weight of benzaldehyde and heating with 10 to 15 
parts of concentrated hydrochloric acid, shaking frequently until the 
upper layer of benzaldehyde turns red, and then cooling the mixture, 
the upper layer of liquid solidifies to a crystalline mass of benzylidene- 
menthyl urethane, CyoH,*CONH),CHPh, which is separated, washed, 
and recrystallised from boiling alcohol, when it forms slender silky 
needles, and melts at 143°. It is decomposed by boiling it with water, 
and on heating it with dilute hydrochloric acid, benzaldehyde and men- 
thol-urethane are again formed. On heating menthol-urethane above 
200° it is decomposed, cyanuric acid being formed, and on heating the 
urethane in a refux apparatus for several hours with the theoretical 
quantity of alcoholic potash, menthol, water, and potassium cyanide 
are formed. 

Menthyl carbonate, (C\oHis)2,CO;, may be obtained by boiling the 
mother-liquors from which the urethane was crystallised with excess 
of water, and cooling. It forms pearly crystals or large plates in the 
oblique system, melts at 105°, is sparingly soluble in alcohol, readily 
in benzene, toluene, and ether. Its solution in benzene is levorota- 
tory, [«]p = —92°52°. On heating at 100° with the theoretical amount 
of alcoholic potash, it is completely saponified, but it is not acted on 
by alcoholic ammonia at 140°, and is only saponified on raising the 
temperature to 175°. 

The so-called menthyl chloride of Oppenheim (Bull. Soc. Chim., 
100, 1861) is in fact a hydrochloride of menthene, as on digesting it 
with silver acetate, menthene, acetic acid, and silver chloride are 
formed, but no menthy] acetate. 

Menthyl benzoate, C\Hi'BzO, is prepared by heating the theo- 
retical amounts of benzoic acid and menthol at 170° in sealed tubes 
for 48 hours. It crystallises well, melts at 54°, boils at about 230° 
with partial decomposition, is saponified by alcoholic potash, and when 
heated for 24 hours in a sealed tube at 250° is completely decom- 
posed into benzoic acid and menthene. It crystallises in the rhombic 
system, and its solution in benzene is levorotatory, [a]»p = —90°92°. 

Normal menthyl succinate, C,Hy(COOC,His)2, is obtained by heating 
menthol and succinic acid in theoretical quantity at 150° in a sealed 
tube for 48 hours. It melts at 62° and boils with partial decom- 
position at 220°; on heating at this temperature in a sealed tube 
for several hours, it is completely decomposed into succinic acid and 
menthene. Its solution in benzene is levorotatory, [a}p = —81°52°. 
It crystallises in the rhombic system. 

Hydrogen menthyl succinate, COOH-C,HyCOOC His, is obtained by 
heating succinic acid and menthol in molecular proportion for 40 hours 
at 110°. It melts at 62°, is very soluble in alcohol or ether, and but 
sparingly in water. Its solution in benzene is levorotatory, [a]p = 
—59°63°. It has acid properties, and compound normal salts, contain- 
ing the alkaline and alkaline earthy metals, as also silver and gold, 
were prepared. 

Normal menthyl orthophthalate, CoH .O,, is obtained by heating the 
theoretical amounts of menthol and phthalic anhydride in sealed 
tubes for 40 hours at 135—140°. Its solution in benzene is levo- 
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rotatory, [a]p = —94°72°. It melts at 133°, and crystallises in the 
rhombic system. 

Hydrogen menthyl orthophthalate, C,\,H.,O,, is obtained by heating 
the theoretical amounts of orthophthalic anhydride and menthol in 
a sealed tube at 110° for 36 hours. It forms a light white powder 
consisting of minute needles, is insoluble in water, hot or cold, but 
dissolves readily in alcohol, ether, or chloroform. It melts at 110°. 
Its solution in benzene is levorotatory [a]p = —105°55°. 

The author finds that the specific rotatory power, [a |p = —49°40 at 
22°, of the menthol which he employed in his research, and which was 
most carefully purified, differs from that given by other authors. The 
menthene obtained by heating this menthol with phosphoric anhydride 
was dextrorotatory, its activity slowly increasing with each fresh dis- 
tillation over the dehydrating agent. This is probably due to the 
slow removal of small quantities of unaltered levorotatory menthol. 


A. ¥. 


Fisetin, the "Colouring Matter of Fustet Wood, or “Young 
Fustic.” By J. Scumm (Ber., 19, 1734—1749).—The author has 
investigated this subject anew. He finds that fisetin occurs in fustet 
(the wood of Rhus cotinus, L.) in the form of a glucoside which is 
combined with a tannin (probably sumach tannin). This compound 
is very easily broken up into the glucoside (to which the author 
gives the name fustin) and tannin by either alkalis or acids, and 


the supposed red and brown colouring matters of former investigators 
were probably only the coloured oxidation-products of this tannin. 
The fustin-tannide (the compound of the glucoside with tannin) was 
extracted with water, impurities precipitated by lead acetate in acetic 
solution, and the tannide extracted from the aqueous solution with 
ethyl acetate. Thus obtained it formed long yellowish-white needles, 
easily soluble in water, alcohol, and ether. The aqueous solution 
gives with ammonia a brown, with potash a brownish-red coloration. 
It reduces Fehling’s solution. The substance is decomposed when 
heated above 200°. When dissolved in a little warm glacial acetic 
acid, and the solution diluted with water, the tannide yields yellowish- 
white lustrous needles of the glucoside fustin, (C23Hi205: CsH1O¢) 
This substance begins to blacken at 200°, and melts with decom- 
position at 218—219°. It is easily soluble in boiling water, in alcohol, 
and in alkalis, sparingly in ether. With lead acetate or stannous 
chloride, it gives a yellow, with copper acetate a brown precipitate, 
all of which are soluble in acetic acid. Ferric chloride gives a 
green coloration, which, on the addition of dilute soda, changes 
through violet-blue to red. When warmed with dilute sulphuric acid, 
this glucoside is gradually decomposed into a sugar and fisetin, 
C.3H»~O;(OH),s. The fisetin thus obtained was identical with that 
obtained from cotinin, a commercial extract of fustet, prepared by 
extracting the wood with dilute soda. The author used cotinin as the 
source of the fisetin employed in his further experiments. Pure 
fisetin crystallises from dilute alcohol in small lemon-yellow prisms; 
from acetic acid in yellow prisms containing 6 mols. H,O. It is spa- 
ringly soluble in ether, benzene, light petroleum, chloroform, and 
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boiling water, easily in methyl and ethyl alcohols and in ethyl acetate. 
The crystals lose their water at 110°, begin to blacken at 270°, but do 
not melt below 360°. It may be sublimed with partial decomposition 
to small needles. It gives characteristic precipitations and colora- 
tions with many metallic salts. Nitric acid oxidises it to oxalic and 
picric acids; 10 per cent. fuming sulphuric acid dissolves it, with 
formation of a sulphonic acid. It reduces Fehling’s and copper solu- 
tions. Alkalis and carbonated alkalis cause an alcoholic solution to 
turn brownish-red, and produce fluorescence. The absorption spec- 
trnm is not very characteristic. It is very similar in properties to 
quercetin, from which it differs in composition by CQ). 

With acetic anhydride and sodium acetate, fisetin yields hexaceto- 
fisetin, CxHwO,Acs, which crystallises in white needles sparingly 
soluble in boiling alcohol, benzene, and ethyl acetate, easily in chloro- 
form; it melts at 200—201°. Hexabenzoyl-fisetin, C.3H\O,Bz, (pre- 
pared with benzoic anhydride) forms small white needles melting at 
184—185°. It is sparingly soluble in alcohol, easily in chloroform. 
When heated with excess of benzoic chloride, fisetin forms a com- 
pound melting at 194—195°, and closely resembling the hexabenzoyl- 
derivative; it is probably a less highly benzoylated product. 

Fisetin hexethyl owide, C.;3H,O,Et,, is formed by the action of ethyl 
iodide and potash on fisetin. It forms long pale yellow needles 
melting at 106—107°, and easily soluble in alcohol, ether, benzene, &c. 
Its solutions no longer show the reactions characteristic for fisetin. 
Fisetin hecamethyl oxide formed pale-yellow needles melting at 152— 
153°. When fisetin is dissolved in a warm saturated solution of 
sodium carbonate, a sodium-derivative, C.3;H,O,Na,, crystallises out in 
yellow glistening needles. This compound is very unstable, and turns 
greenish-black on exposure to the air. A similar potassium-derivative 
was prepared. None of the metallic lakes were obtained of sutfti- 
ciently constant composition to determine their composition. No 
hydroxylamine-derivative of fisetin could be prepared, neither could 
any ethyl salt be formed by the action of alcohol and hydrochloric 
acid, results which would point to the absence of carbonyl or carboxyl 
groups from the fisetin molecule. When fused with potash, fisetin 
yields phloroglucol and protocatechuic acid, the latter predominating. 
Sodium amalgam in alkaline solution causes the same decomposition, 
but in acid solutions a new reduction-product is obtained, which the 
author has not yet obtained in a pure state. L. T. F. 


Acorin and its Derivatives. By H. Tuoms (Arch. Pharm. [3], 
24, 465—481).—The bitter principle of the rhizome of Acorus cala- 
mus, L., was first investigated by Faust (Arch. Pharm., 1867, 132, 
214), who obtained a soft resin-like bitter principle of the colour of 
refined honey, to which he gave the name of acurin, and concluded 
from its reactions that it was a nitrogenous glucoside. 

Hopff has shown that both vegetable and animal charcoal have the 
property of extracting the bitter principles from numerous bitter 
plants. Theauthor employed freshly ignited bone charcoal to extract 
the principle from the aqueous solution. After two days’ digestion 
of the charcoal, with frequent shaking, the bitterness of the liquid 


896 ABSTRACTS OF CHEMICAL PAPERS, 


had disappeared. The charcoal was collected on a filter, well washed, 
dried, extracted with 90 per cent. alcohol, and the filtrate distilled 
until a turbid aqueous solution remained. The last fraction of 
ethereal oils can be removed on the water-bath. On treating with 
ether and evaporating, a honey-yellow balsam is obtained with a 
faint aromatic odour and a strong, bitter, aromatic taste. The process 
yielded about 0°18 per cent. of acorin. The product thus obtained 
was found to be free from nitrogen, the nitrogen in Faust’s product 
being due to the presence of impurity. 

Acorin is insoluble in water, dilute acids, and alkalis, easily soluble 
in absolute alcohol, methyl alcohol, ether, benzene, toluene, chloro- 
furm, carbon bisulphide, and acetone. By long heating with dilute 
acids or alkalis, an odour of ethereal oil becomes clearly perceptible. 
Fehling’s solution gives a faint sugar reaction. Attempts to obtain 
acorin in a crystalline form were unsuccessful. Heated to 85°, the 
colour darkens perceptibly. A considerable quantity was heated 
for several hours at 80°, and with this the subsequent investigation 
was conducted. 

Analysis gave the formula C,Hj»O. The molecular formula of 
acorin was deduced from the amount of sugar obtained by the action 
of dilute acids and alkalis respectively. Discordant results were 
obtained, owing to the oxidising effect of the atmosphere, but the 
results became concordant when the reaction was conducted in hydro- 
gen. The reaction is represented by the equation 6C,H),)O = 3C,.His 
+ C,;H,.O,; hence the molecular formula of acorin is Cy,HO,. De- 
composition under the action of emulsin gave concordant results, 
whilst yeast and saliva failed to cause the formation of sugar, and 
superheated steam did not complete the decomposition. The ethereal 
oil formed during the above decomposition was produced in quantity by 
the action of aqueous soda in a current of hydrogen. After fraction- 
ating, the oil boiled at 158—159°, and had the composition C,jHis. It 
has an odour of turpentine, is colourless, soluble in alcohol and ether, 
and has a sp. gr. of 0°8793 at 0°. A portion boiling at 250—255° had 
a bluish colour, which disappeared on boiling with metallic sodium, 
still the hydrocarbon, which now boiled at 255—288°, had the same 
composition, CjH,.. It was sparingly soluble in alcohol, readily in 
ether. 

Acoretin, CysH.0;, the resin resulting from the action of dilute acids 
or alkalis on acorin, is a dark brown, gritty, bitter, viscid body, 
with a faintly aromatic odour and neutral reaction. It is easily 
soluble in alcohol, ether, chloroform, and acetone, insoluble in ben- 
zene. From its solvents, it separates in an amorphous state on evapo- 
ration. An attempt to induce further oxidation by heating with 
strong hydrochloric acid was unsuccessful. Acoretin was not reduced 
to acorin by the action of zinc and hydrochloric acid, but metallic 
sodium in the presence of water induced the reduction, as shown by 
the change in colour and odour of calamus. The resin extracted 
directly from calamus rhizome, when purified, was found to have the 
same composition as acoretin. 

The author discovered in the calamus rhizome a crystalline alkaloid, 
calamine, of strongly basic nature; it contains nitrogen. J. T. 
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Action of Alloxan on Pyrrolene. By G. Cramicran and P. 
Sirper (Ber., 19, 1708—1714; compare this vol., p. 367).—Pyrryl- 
alloxan, C,H,;N;0,, is obtained by adding some drops of pyrroline to 
a not too dilute aqueous solution of alloxan; it separates in lustrous 
plates. If only a trace of an acid is present, a dye is formed, and it 
is very difficult to get the substance quite colourless. It is insoluble 
in ether, benzene, and light petroleum, soluble in water; when heated 
it does not melt. Prolonged boiling with water decomposes it. The 
silver compound, C,H;N;0,Ag2, was prepared ; it detonates when heated 
and decomposes on exposure to light. 

Methylpyrrylallozan, C,HsN;0,Me, is prepared from methylpyrroline 
in a manner similar to the above compound. It is readily soluble in 
hot water, sparingly in alcohol. 

When pyrrylalloxan is added to a 50 per cent. solution of caustic 
potash, the whole becomes warm and gives off ammonia; if acetic 
acid is then added, crystals of a compound, C;H;N,0;, separate, and 
carbonic anhydride is given off. The new substance crystallises from 
ethyl acetate in white plates, readily soluble in warm alcohol and 
water, less soluble in ether. When boiled for a long time with 
water, the solution becomes red, and an amorphous scarlet mass is 
obtained, which afterwards becomes brown. The silver compound, 
C,H;AgN.0;, forms a white precipitate; this, when treated with 
methyl] iodide, yields a methyl-derivative, C;H;MeN,0;. The latter 
crystallises from hot ethyl acetate in white plates, soluble in water 
and alcohol, insoluble in ether and light petroleum. It decomposes 
and melts at 160—170°. 

The following constitutional formule are suggested for pyrrolalloxan 
and for the compound obtained from it by the action of potash: 
C,NH,CO-CO-CO-NH-CONH, and C,NH,CO-CO-CONH:. 

N. H. M. 


Alkaloids. By O. pe Coninck (Compt. rend., 102, 1479—1481; 
and 103, 62—63).—Pyridine methiodide, C;H;NMelI, when heated 
with alcoholic potash at 45°, yields a brown resin, which dissolves in 
alcohol with formation of a deep red solution. This solution is turned 
bright-red by hydrochloric acid, orange-red by acetic acid, and ruby- 
red by ammonia, or dull-red if the ammonia is added in excess. The 
tints vary with the strength of the original alcoholic solution; if it 
is very concentrated, hydrochloric acid produces a dark brown’ resi- 
nous precipitate. 

Pyridine ethiodide, C;H;NEtI, under the same conditions, yields a 
colouring matter, which with alcohol forms a carmine-red solution 
giving the reactions just described. The methiodide and ethiodide of 
a-picoline behave ina similar manner. The colouring matters obtained 
from the pyridine-compounds are not fluorescent, but in presence of 
acids they possess considerable tinctorial power. 

The formation of these substances may be used as a test for a 
pyridic base. 1 c.c. of the isolated base is gradually mixed with 
2c.c. of methyl iodide, the liquid being cooled during the mixing. 
Energetic combination takes place, and the crystalline product is 
dissolved in 5—6 c.c. of alcohol, heated to boiling, and potash solution 
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of 45° is dropped in. A blood-red colour is produced and the liquid 
finally becomes dark brown. Reactions of the same kind are obtained 
when the pyridic compounds are mixed with corresponding deri- 
vatives of the quinoline bases. 

Pyridine methiodide, when mixed with quinoline methiodide, 
yields a brown resin, soluble in alcohol, with formation of a dark- 
red solution, which is turned pale brown by acids and dull red by 
alkalis. A large excess of alkali tends to decolorise the solution, 
especially if it is diluted with water. In a concentrated solution, 
hydrochloric acid produces an abundant precipitate. With mixtures 
of quinoline methiodide with pyridine ethiodide, and of quinoline 
ethiodide with pyridine methiodide, the colours obtained vary with 
the nature of the alcoholic radicle and the position which it occupies. 

Similar reactions are obtained with the dipyridines. An alcoholic 
solution of a-dipicoline methiodide becomes greenish-blue in presence 
of potash, but hydrochloric acid discharges the colour. -Dipicoline 
methiodide gives a similar reaction. 8-Dilutidine methiodide becomes 
greenish-brown in presence of potash. On addition of hydrochloric 
acid, a brown precipitate is formed, and the liquid is left practically 
colourless. -Dilutidine methiodide gives an almost identical reac- 


tion. C. H. B. 


Colour Reactions for Determining the Constitution of Car- 
boxylic Acids of the Pyridine, Quinoline, and Allied Series. 
By Z. H. Sxraup (Monatsh. Chem., ‘7, 210—215).—In aqueous solu- 
tion, many of the carboxylic acids of the above series give a coloration, 
with ferrous suiphate, varying from yellow to brownish-red, whilst 
others give no coloration. The author has examined a very large 
number of these acids of known and unknown constitution, and finds 
that the red coloration is only given by acids which have a carboxyl- 
group in the a-position. This rule does not appear to be affected by 
the introduction of side-chains. 

When the carboxyl-group is situated in the benzene-ring, the red 
coloration is not given by the acids in aqueous solution. 


G. H. M. 


Action of Ethyl Acetoacetate and Ethyl Acetonedicarboxy- 
late on Hydrazobenzene. By H. v. Percer (Monatsh. Chem. 
7, 191 — 197). — Phenylmethyloxyquinizine, C,NH, (: NPh)MeO 
[ =1’,2': 2’: 4], is obtained by heating a mixture of hydrazobenzene 
(1 mol.) and ethylic acetoacetate (1‘5—2 mols.) at 120° for 4 to 5 hours, 
and then allowing it to cool. It may be purified by successive crys- 
tallisations from hot dilute hydrochloric and sulphuric acids and hot 
water. Thus obtained, it forms white needles, melts at 122°, is only 
slightly soluble in cold water, but readily in alcohol, ethyl acetate, and 
glacial acetic acid. It is a feeble base, giving a crystalline hydro- 
chloride and a crystalline platinochloride, (C,.H,,N.O).,H,PtCl. It 
gives none of the reactions for benzidine or diphenyline. 
Hydrazobenzene (1 mol.) heated at 120° for 4 to 5 hours with 
ethylic acetonedicarboxylate (2 mols.) gives a mass which, after sapo- 
nification with sodium hydrate and subsequent purification, yields 


ORGANIC CHEMISTRY. 899 


crystals agreeing in all respects with the above phenylmethyloxy- 
quinizine. 

The author considers that these results confirm the view that 
hydrazobenzene is a symmetrical secondary hydrazine. 


G. H. M. 


Action of Ethyl Acetoacetate on Hydrazobenzene. By A. 
Miitter (Ber., 19, 1771—1772).—When heated in closed tubes at. 
100—150°, hydrazobenzene and ethyl acetoacetate react on one 
another, alcohol and a compound, CyH,N.O, being formed. The 
latter forms crystals which contain } mol. H,O, melts at 120°, and is 
easily soluble in alcohol and ether, sparingly so in water. It has the 
properties of a feeble base and a feeble acid. It dissolves more 
readily in dilute acids and alkalis than in water, but these solutions 
on cooling deposit the base unchanged. Its platinochloride crys- 
tallises in golden-yellow scales. This base is probably a phenylated 
quinizine, C,NH,( : NPh)MeO [= 1’, 2’: 2’: 4’). Zs Be 


Caffeine. By E. Scumipt (Arch. Pharm. [3], 24, 522—528; 
compare Abstr., 1883, 872—873 ; 1884, 338).—Caffeine methhydroxide 
is obtained by the action of moist silver oxide on caffeine methiodide. 
It forms colourless, feathery needles, easily soluble in water, alcohol, 
and chloroform, but almost insoluble in ether and light petroleum. 
Its composition is CsH;~N,O,,.MeOH + H,0. It melts at 90—9]°, or 
when freed from water, at 137—138°. From this investigation it 
appears that caffeine methhydroxide differs from the analogous 
quaternary ammonium bases in yielding not methylcaffeine, but 
caffeine on dry distillation. The presence of methylamine and 
cholestrophane in the distillation-products is most probably due to 

J. T. 


secondary reactions. j 


Reactions of Morphine. By J. Donata (J. pr. Chem., [2], 33, 
563—564).— When an intimate mixture of morphine, potassium 
arsenate, and sulphuric acid is heated, a blue-violet coloration is pro- 
duced, turning a dark brown-red on further warming. On moderate 
dilution with water, a red colour is formed, but if chloroform is 
added it gives a violet dye. Dehydromorphine under the same con- 
ditions gives a green coloration, but no dye with chloroform. 
Morphine heated with potassium chlorate and concentrated sulphuric 
acid gives a grass-green coloration. Le Se A 


Dehydromorphine (Oxydimorphine). By J. Donat (J. pr. 
Chem., [2], 33, 559—562).—According to the author, the substance 
named pseudomorphine or oxydimorphine is best designated by the 
term dehydromorphine, as derived from morphine by the removal of 
two atoms of hydrogen. A good test for this compound consists in 
heating it with sulphuric acid (2 parts of acid to 1 of water) until the 
vapours of sulphuric anhydride are evolved ; the liquid is of a blue- 
green colour, turning a rose-red on moderate dilution, and a deep 
violet on addition of an oxidising agent. It resembles morphine in 
its reactions with ferric chloride, concentrated nitric acid, Frohde’s 


900 ABSTRACTS OF CHEMICAL PAPERS. 


reagent and iodic acid; but it is more sparingly soluble in most 
solvents than morphine. Its hydrochloride gives precipitates with 
most of the ordinary alkaloid reagents. The specific rotatory power 
of the hydrochloride for p = 0°951, ¢ = 24°, is [a]p = — 103’ 13°. 
Dehydromorphine is not reduced to morphine by sodium amalgam 
or by hydrochloric acid with zinc or tin. V. LY. 


Oxydimorphine. By K. Potstorrr (Ber., 19, 1760—1762).—The 
author upholds the formula C;,N,H;.0, previously proposed for this 
substance by himself and Broockmann. Since both the author and 
Donath have obtained 70 and 80 per cent. of oxydimorphine by the 
oxidation of morphine with equal molecular proportions of potassium 
ferricyanide, the reaction must take place according to the equation 
Cy;H,NO; + KOH + K;FeCy, = Cy,HiNO; + K,FeCy, + H,0, 
as a larger proportion of ferricyanide would be required for the 
formation of a compound, C,;H,;NQ;.  F. &. 


Alcoholates of Conchinine. By F. Mytivs (Ber., 19, 1773— 
1776).—Hesse states (Abstr., 1878, 434) that conchinine crystallises 
from alcohol with 24 mols. H,O. The author finds, however, that 
this is not the case, but that the crystals contain 1 mol. of alcohol 
which they lose at 120°. Conchinine is also capable of forming 
similar crystalline compounds of the general formula C»H..N,0, + 
R-OH with other alcohols. The methyl, propyl, and allyl alcohol- 
derivatives have been prepared and examined. A similar compound 
crystallising in plates is formed with glycol, but it contains 2 mols. 
conchinine to 1 of glycol. mB T F, 


Decomposition of Pilocarpine. By E. Harpy and G. Catmets 
(Compt. rend., 102, 1562—1564).—When pilocarpine is boiled rapidly 
and continuously with a large quantity of water for about 12 hours, 
it splits up into equal molecules of trimethylamine and A-pyridine- 
a-lactic acid. 

8-Pyridine-a-lactic acid, C,H,NO;, is a gummy, non-crystallisable 
substance, very soluble in water and alcohol. The hydrochloride, 
platinochloride, and aurochloride have also the same properties, and 
all lose hydrochloric acid very readily. The platinochloride changes 
to prismatic needles of the composition (C,H,NO;).PtCl, and the 
aurochloride changes to silky, striated, yellow prismatic needles of 
the compound C,H,NO,,AuCl,, which melt at 153—154°. Both 
modified compounds are soluble in alcohol. £-Pyridine-a-lactic acid 
forms gummy compounds with alkalis, which are insoluble in alcohol 
of 80°, and are not decomposed by carbonic acid. The barium salt is 
a white hygroscopic powder insoluble in alcohol and ether. Solutions 
of the acid give no precipitate with copper salts and no precipitate 
with silver nitrate unless the solution is concentrated. 

Fuming nitric acid has no action on pilocarpine, a result which is 
doubtless connected with the fact that this acid has no action on 
pyridine or trimethylamine. 

Pilocarpine is oxidised by potassium permanganate with formation 
of methylamine, a small quantity of ammonia, and 8-pyridinetartronic 
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acid, with traces of 6-pyridine-carboxylic acid, which can be separated 
by means of cupric acetate. 

B-Pyridinetartronic acid, C,H,NO,, is a non-crystallisable syrup. 
If its hydrochloride is heated with alcohol, it. loses hydrochloric acid, 
and forms a di-ethy] salt, a viscous oil which is insoluble in water and 
dilute alkalis, but is decomposed by hot alkalis. The aurochloride 
does not crystallise. §-Pyridinetartroniec acid is bibasic, and with 
alkalis forms salts which have an alkaline reaction, are insoluble in 
absolute alcohol, very slightly soluble in alcohol of 50°, and are not 
decomposed by carbonic anhydride. The barium salt is insoluble in 
alcohol and ether, but dissolves in water, and if the solution is eva- 
porated it yields a gummy mass which gradually loses water. and 
forms a confusedly crystalline mass of the hydrate BaC,H,;NO,,3H,0. 
The silver salt is slightly soluble in water. Copper acetate produces 
a precipitate only after addition of alcohol, and the then acid liquid 
contains the acetate of the acid. 

This acid is oxidised by moderately concentrated potassium per- 
manganate, and yields only 8-pyridinecarboxylic acid. 

C. H. B. 


Conessine. By K. Potstorrr (Ber., 19, 1682—1685).—Cones- 
sine (this vol., p. 372) was found to be present in East Indian 
Holarrhena to the extent of 0°08 per cent. It was purified by dis- 
solving it in very dilute acetic acid, almost neutralising with ammonia, 
treating with lead acetate, and removing the lead by means of hy- 
drogen sulphide. After repeating this treatment four or five times 
an almost colourless solution is obtained. The nitrate, C,;,H»N,HNO,, 
forms small needles; the picrate (with 1 mol. H,O) crystallises from 
alcohol in broad, lustrous, gold-coloured needles, which explode 
violently when heated. 

The author considers the substance to be identical with that ob- 
tained by Haines from Wrightia (J. Pharm. [2], 6, 432). The 
results of analyses of Haines’ compound made by Warnecke (this 
vol., p. 372) agree with the formula C,,H»N, as well as with C,,H,.N. 
Also the reaction given by Warnecke for Haines’ compound holds 
good with conessine from Holarrhena. N. H. M. 


Physiological Chemistry. 


Nutritive Value of Albumin and Flesh Peptone. By S. Pot- 
LitzeR and N. Zunrz (Bied. Centr., 1886, 371—373).—The experi- 
ments were made on a dog, fed with 70 grams of rice starch, 20 grams 
of suet, and either flesh-peptone, gelatin, or albumoses containing 
equal quantities of nitrogen. The results show that peptone and 
hemialbumoses have the same nutritive value as flesh, and the in- 
crease of nitrogen stands in strong opposition to the loss of nitrogen 
incurred by feeding with gelatin. Zuntz experimented with com- 
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mercial peptone prepared by the action of superheated water, as to 
its value compured with flesh. American peptone was found to be 
incapable of replacing flesh, as it does not replace the excreted nitro- 
gen, but if rice starch is given at the same time, these peptones are 
more nourishing than they would otherwise be. E. 


Presence of Diastatic and other Ferments in Urine. By E. 
HonovorscHiner (Chem. Centr., 1886, 327).—The author has estab- 
lished the presence of ptyalin and similar ferments in urine. The 
proportion reaches a maximum 4—6 hours after eating. Urine was 
also found to contain a ferment having the property of coagulating 
milk. C. F. C. 


Composition of Suint. By A. Burstne (Compt. rend., 103, 66— 
68).—The composition of suint is extremely complicated, but it may 
be divided into two parts, one the product of the sudoric secretion, 
soluble in water; the other the product of the sebaceous secretion, 
insoluble in water. The aqueous solution contains free carbonic 
anhydride; ammonium carbonate (from urea) ; potassium carbonate ; 
acetic, propionic, butyric, valeric, and caproic acids; the higher fatty 
acids, including cenanthylic and caproic acids; oleic, stearic, and 
cerotic acids, and other acids which are found in waxes; fats in the 
form of an emulsion; phenol in the form of potassium phenylsulpho- 
nate; sarcolactic acid; benzoic acid (from hippuric acid) ; oxalic, suc- 
cinic, and uric acids; the amido-acids glycocine, leucine, and tyro- 
sine; and colouring matters similar to those of urine. 

Tt is evident that the sudoric secretion contains those substances 
which are usually found in the urine of herbivorous animals, or the 

roducts of decomposition of such substances, together with a number 
of fatty acids. In the order of their abundance, the acids rank as 
follows: acetic, propionic, benzoic, lactic, capric, &c. The suint solu- 
tion contains these compounds in such quantities that it might readily 
be used as a source for their extraction. The suint from an Australian 
fleece gave for 100 parts of dry residue 7:1 parts of acetic acid, 
4 parts of propionic acid, 2°6 of benzoic acid, 2°5 of lactic acid, and 
1 part of capric acid. : C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Formation of Starch in Leaves supplied with Sugars, Man- 
nitol, and Glycerol. By A. Meyer (Ann. Agronom., 12, 209—220; 
from Bot. Zeit., 1886, No. 5, and following).—The author’s experi- 
ments were conducted in the following manner :—A starch-forming 
plant was chosen, and a whole branch of it surrounded with blackened 
paper; a leaf was removed from this branch daily, and tested for the 
disappearance of starch by Sach’s method of successive immersion in 
boiling alcohol and solution of iodine. A day or two after the dis- 
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appearance of the starch the branch was cut off, and the several leaves 
cut in half, one set of halves being tested individually for starch. The 
portions of leaf free from starch were then cut into pieces of 4—6 
square cm., which were floated, surface downwards, on a 10 per cent. 
solution of the sugars, &c., tried, experiment having shown this to 
be the most suitable strength. The solutions were contained in shal- 
low glass dishes, loosely covered with glass plates, and were set aside 
in the dark at a temperature of 15°. At the end of some days, the 
leaves were removed from the solutions and tested again for the pre- 
sence of starch. A great many plants were tried. 

Dextrose, levulose, and galactose are all transformable into starch 
in this way. A few plants can form starch from all three. Almost 
all the plants formed starch from levulose, a few from dextrose, and 
very few from galactose. Trials with inosite yielded negative results. 
All the plants tried, except one, formed starch from saccharose, and 
the formation appears to be independent of the inversion of the sugar. 
Lactose yielded negative results only. Maltose gave rise to starch in 
the leaves of the beet, lilac, and dahlia. Raffinose, tried with beet 
leaves only, formed no starch. Mannitol was transformed into starch 
by the leaves of several plants of the Oleacee, in which mannitol 
occurs naturally, but not by leaves and plants which are usually free 
from mannitol. Dulcite in a saturated solution (3 per cent.) was tried 
with several plants which naturally contain it. Fusain leaves only 
showed the formation of starch after nine days. Erythrite gave nega- 
tive results. Glycerol was transformed into starch by a large number 


of plants, amongst them being beet, dahlia, and Cocalia suaveolens. 
The author considers that the glycerol is first transformed into dex- 


trose, thus :—2C;H,(HO)s + 0, = 2H,0 as C,H 20s.. 
J. M. H. M. 


“Soluble Starch” and its Physiological Function in Vege- 
tation. By J. Dorour (Ann. Agronom., 12, 297—298; from Bull. Soc. 
Vaudoise des Sciences Naturelles, 21, No. 93).—The so-called “soluble 
starch” found in the cell contents of the epidermis of certain plants 
is considered by Kraus to be really a tannin. The author’s observa- 
tions tend to show that at any rate it is not a carbohydrate analogous 
to ordinary starch. It may be a glucoside, but it gives none of the 
reactions of tannin with ammonium molybdate, ferric chloride, potas- 
sium dichromate, and gelatin. The author does not concur in 
Nigeli’s suggestion that it is an albuminoid. 

The plants containing most of this substance are Saponaria offci- 
nalis and Gypsophila perfoliata, Arum Italicum, Bryonia dioica, several 
species of Hordeum, Ornithogalum umbellatum, and Gagea lutea also 
contain it. In all these plants, it occurs in the epidermis, but Nageli 
believes that a similar body exists in various seeds (Anagyris fetida, 
Peganum harmala, &c.). A fragment of the epidermis of Saponaria 
officinalis is speedily coloured an intense violet when immersed in 
iodised potassium iodide. An alcoholic tincture of iodine produces 
the same effect only after evaporation of the alcohol, when the blue 
compound is deposited in crystalline needles. The alcoholic extract 
of leaves of S. officinalis, treated with ether to dissolve out chloro- 
phyll, &c., and then with water to dissolve out the “soluble starch,” 
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yields a yellowish neutral solution. A drop of this evaporated on a 
glass slide deposits yellowish spheroidal crystals, with radial lines but 
no trace of concentric stria. These crystals do not swell out in hot 
water like starch granules. J. M. H. M. 


Ratio of Starch to Sugar in Tobacco Leaves. By H. Miter 
(Bied. Centr., 1886, 409—414).—The questions to be answered were 
as to whether fermentation, drying, and other processes of manufac- 
ture affect the percentage of starch in the leaves, also whether the 
ripe leaves store as much starch as the younger ones, and what influ- 
ence this storing has on the weight and quality of the tobacco. A 
large number of fermented leaves from various sources were examined, 
and there appeared to be great irregularity in the quantity of starch 
present. Asa rule, the best sorts contained more starch than the 
poorer, but not invariably so; three samples of finest Havana con- 
tained no starch atall. A law is enunciated that fermented tobacco 
contains as a rule little or no starch or no sugar, and the amount of 
starch present bears no relation to the quality of the tobacco. The 
ripeness and the method of drying the leaf have a great effect on the 
amount of starch present; rapidly dried leaves have most starch, as 
also those which have been injured, for thereby the moisture of the 
leaf evaporates, and the cells dry up before the conversion of starch 
can occur. The speckling of leaves occurs as they ripen, and is occa- 
sioned by starch accumulating in the chlorophyll grains until the 


chlorophyll is finally replaced. Absence of light greatly influences 
the quantity of starch in the leaf; one half of a leaf examined in 
the morning had lost four-fifths of its starch as compared with the 
other half examined the previous evening. The following table will 
be of interest :— 


Two green Three ripening Two ripe 
leaves. leaves. leaves. 


6pm. | 7 A.M. M. M. 7 aM. 


Surface in sq. M.....sese+0++| 463°5 442 
gr. gr. 
Dry matter, gr. ..eeeeeeeses 2°20; 1°96 
Sugar in 100 gr. dry matter... 1°25 | 0-60 
» 1 8q. m. surface 0°59 | 0°27 
Starch in 100 gr.........-.+.| 31°79 | 26°74 
1 sq. m. surface.....| 14°89 | 11°81 


” 


Besides the period of the day affecting the percentage of starch, it 
was found that the position of the leaf on the plant also influences it, 
the upper leaves being richest in starch. 

The changes which occur during the drying of the leaves are as 
follows :—The whole of the starch disappears during the first days if 
the drying is not too rapid; the sugar thus formed is often con- 
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verted into water and carbonic anhydride, and this change seems to 
become complete in leaves quickly dried. The last trace of sugar 
disappears when fermentation sets in, whilst the residue of starch does 
not appear to be altered. E. W. P. 


Biological Significance of Organic Acids. By Warsure (Ann. 
Agronom., 12, 272—289 ; from Untersuch. aus d. Botan. Instit. zu Tiibin- 
gen, 2, 53—150).—The principles brought out in this critical discus- 
sion of the most recent researches of the author, de Vries, Krauz, 
Meyer, &c., are the following :— 

The diminution of acidity during exposure to light is a property 
possessed not only by the fatty plants but by many others, such as 
Pancratium, Saxtfraga, Polygonum, Acacia, Rhododendron, Laurus, 
Ilex, Pinus, Ceratozamia, Polypodium, &c., plants belonging to the 
most diverse families, but agreeing in the fact of being specially pro- 
tected against rapid transpiration, as is roughly evidenced by the fact 
that their leaves wither very slowly when cut. 

The organs containing no chlorophyll, and etiolated leaves suffer 
no diminution of acidity on exposure to light; this phenomenon 
occurs only in assimilating cells. 

The most refrangible portion of the spectrum is least favourable to 
deacidification. 

There is an evident relation between assimilation and deacidifica- 
tion, notwithstanding that deacidification will take place in an atmo- 
sphere deprived of carbonic anhydride; in this case it is possible that 
this gas is formed during deacidification, and immediately decom- 
posed in the light. 

Deacidification ceases entirely when leaves are killed by heat or by 
ether or chloroform; it is greatly encouraged by anything which 
favours access of oxygen, such as cutting the leaves into small pieces, 
and it may be almost prevented by plunging the plants into boiled 
water, or into an atmosphere of hydrogen, or by coating them with 
paraffin. 

The author considers that both the formation and destruction of 
acids are phenomena of oxidation, or of respiration considered in its 
widest sense. The acids of fatty or oily plants are produced by in- 
complete oxidation, and they assist further oxidation in unequal 
degrees, oxalic acid, for example, being more permanent than the 
others. They may also escape oxidation by conversion into salts, and 
in the oily plants they tend to accumulate, because these plants are 
more or less protected from ingress of oxygen. The most important 
and the most readily oxidisable of the vegetable acids is malic acid, 
which has been found in more than 200 species, that is to say, in 
nearly every case in which it has been looked for. It cannot accumu- 
late in thin leaves very accessible to air, but only in the more pro- 
tected tissues. The quantity of acids formed depends on the general 
activity of metamorphosis of immediate principles, and this explains 
the small proportion found in roots, and the much larger quantities 
found in young internodes, &c. 

The production of acids is proportional—(1) to the intensity of 
metamorphosis of immediate principles; (2) to the difficulty of access 
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of oxygen. The destruction of acids is proportional—(1) to the in- 
tensity of metamorphosis of immediate principles; (2) to the free 
access of oxygen; (3) to the temperature. J. M. H. M. 


Occurrence of Vanillin in Assafootida. By E. Scamipr (Arch. 
Pharm. [3], 24, 534—535).—P. Lemcke and C. Denner, under the 
direction of the author, have succeeded in extracting a small quantity 
of vanillin from assafetida by the following process :—The powdered 
resin was repeatedly extracted with ether, the filtrate shaken up 
with concentrated hydrogen sodium sulphite solution, and the liquid 
thus obtained supersaturated with dilute sulphuric acid. After expel- 
ling sulphurous anhydride the extraction with ether and subsequent 
treatment was repeated, and a third extraction made. After removing 
the ether by distillation, the resulting vanillin was dissolved in water, 
and the filtered solution allowed to evaporate over sulphuric acid. 
Well-formed crystals were thus obtained. J. T. 


A Constituent of the Root of Peonia Moutan. By W. Wi 
(Ber., 19, 1776—1777).—The author bas found peonal, 


COMe:C,H;(OMe)-OH [COMe : OH : OMe = 1: 2: 4], 


a substance lately investigated by Nagai, in the root of Pconia 
noutan. a % 2 


Growth of Wheat after Sugar-beet and after Potatoes. By 
E. Garevuier (Bied. Centr., 1885, 403—404).—Wheat was grown on 
a plot one half of which had previously borne potatoes, the other half 
sugar-beet. Varying quantities of Chili saltpetre, as also of super- 
phosphate, were added. Harvest showed that the beet had taken a 
great deal more out of the ground than the potatoes had, also that 
beet hai taken more nitrogen than potatoes. E. W. P. 


Composition, Nutritive Value, and Produce of the Per- 
manent Grasses. By D. Witson (Trans. Highland and Agric. Soc. 
Scot., 1886, 148—187).—The author has made a new series of 
analyses of some of the permanent grasses upon the following plan. 
The seeds of the different grasses were verified as to purity by 
Carruthers, and were sown in long rows of the same size, 2 feet 
between each row, in a well cleaned old garden soil consisting of 
stiffish loam without manure. Each plot’ was divided into two equal 
parts, A and B. 

Three cuttings of each portion were taken, each cutting being 
weighed separately. 

June 3, 1885. First cutting, A—-The majority of the grasses 
coming into bloom. 

July 13, 1885. First cutting, B.—Seed of grasses more or less 
ripe; clover in flower. Time of cutting the meadow hay of the 
district. 

August 25, 1885. Second cutting, AA—Most of the grasses past 
bloom. Some seeds approaching ripeness. 
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September 25, 1885. Second cutting, B.—Earliest grasses begin- 
ning to show bloom; not so advanced as second cutting A. 

October 12, 1885. Third cutting, A and B.—Undergrowth of 
young green shoots on A; very little on B. Full analyses were made 
of the first and third cuttings of A and the first cutting of B. 

In the second cuttings of A and B the dry matter and albuminoids, 
and in some cases the fibre and non-albuminoid nitrogen, were deter- 
mined. The first cutting of A represents hay cut at the right time, 
the first cutting of B overripe hay, and the third cutting of A young 
succulent shoots. 

Mode of Analysis.—Samples of 200—300 grams were air-dried and 
weighed, then cut into small pieces and bottled for analysis. The 
moisture in the air-dried grasses was determined by heating to 110— 
112° in a current of dried air. ‘“ Fat, wax, and chlorophyll” were 
determined by exhausting with carbon bisulphide in a Soxhlet tube. 
The author considers that in the case of the first cutting A 35 per 
cent. of this extract is fat, in the case of the first cutting B 50 per 
cent., and of third cutting A only 25 per cent. Total nitrogen was 
determined by a soda lime combustion, and albuminoid nitrogen by 
Stiitzer’s copper hydroxide method. The “indigestible ” albuminoids 
were determined by a modification of Stiitzer’s process of digestion 
with acid pepsin as follows:—2 grams hay in fine division were 
repeatedly triturated with cold water, and the liquid poured through 
a filter. The residue was finally transferred to the filter and washed 
until the washings were colourless. The residue on the filter was 
then transferred to a bottle by means of 100 c.c. water, containing 
1 gram of 33 per cent. HCl, and 01 gram of good pepsin. The 
bottle was loosely stoppered and immersed in a water-bath kept at 
40° for five hours, with occasional shaking. The solution was then 
filtered, the residue washed until free from acid, dried, and the 
nitrogen determined by a soda lime combustion. Nitrogen as nitrates 
and ammonia was not determined, as being too small. The ash was 
obtained by charring at a low red heat, extracting with water, igniting 
the insoluble portion in a muffle, and adding its weight to that of the 
water residue. The fibre was obtained by Henneberg and Stohmann’s 
method; the ash contained was weighed and deducted, but not the 
nitrogen, which must be very small. In stating the results of 
analysis, the factor 6°25 was used both for albuminoid and non- 
albuminoid nitrogen, in order to facilitate comparison with older 
analyses. The extractive matter free of nitrogen was obtained by 
difference. The produce of hay on the different plots was calculated 
on a uniform basis of 14°3 per cent. of water. 

An attempt to compare the nutritive values shown by the analyses 
has been made on the following lines. At the Continental agricultural 
stations, albuminoids and fat are reckoned as respectively 4? and 4 
times the value of carbohydrates. The author multiplies the diges- 
tible albuminoids by 7, the indigestible albuminoids by 4, and the 
*‘non-albuminoid nitrogen x 6°25” by 2. In order that the real 
percentage of oil should be multiplied by 4, the author multiplies the 
“fat, wax, and chlorophyll” in first cutting A by 14, in first cutting 
B by 2, and in third cutting A by 1. For instance, the dry matter 
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in the first cutting of cocksfoot yields the number 100 when treated 
in this way—(3'21 x 7) + (5°73 x 4) + (3°25 x 2) + (3°36 x 1) 
+ (43°73 x 1) = 100—and the nutritive value of the other grasses is 
compared with this as a standard. The “ value of produce ” has been 
measured by multiplying the weight of dry matter by the figure 
denoting its nutritive value, and rejecting the last figure of the 
product in order to obtain a simpler expression. 

The albuminoid ratio of the tables is the ratio of true albuminoids, 
taken as 1, to the sum obtained by adding the “ extractive matter free 
from nitrogen” to 24 times the true fat. The numbers for the ratio 
of digestible albuminoids to digestible carbohydrates and fat would 
be much greater, probably 1: 11 or 12 instead of the average of 
1:5°7. Almost all the grasses contain an excess of carbohydrates 
compared with digestible albuminoids. 

The tables given by the author are here condensed and rearranged 
with the exception of the partial analyses of the second cuttings A 
and B, and some lines of figures which can be obtained by simple 
calculation from those given. The percentage composition of the dry 
matter is also omitted for this reason. 

From these tables it will be seen that the difference in composition 
between different cuttings of the same grass is far greater than that 
between different grasses cut at the same stage. Highest of all in 
nutritive value are the young slender shoots of the latest cutting on 
October 12. As the grasses advance to maturity the percentage of 
water diminishes greatly, the albuminoids per cent. of dry matter 
diminish, and so do the ash and oil; the woody fibre and extractives 
free from nitrogen increase. The largest proportion of digestible 
albuminoids is found when the grass contains most total albuminoids. 

Cocksfoot, although in nutritive value about 6 per cent. inferior 
to the average of the rest, surpasses them all in yield, and in the total 
value of the produce. Meadow foxtail gave the best value in the first 
cut, but suffers more than any of the rest from late cutting, and the 
aftermath of a late first cutting is small. 

The first cut of meadow fescue surpassed all the other grasses in 
nutritive value, but it is not productive in autumn. 

Sweet vernal was not deficient either in productiveness or nutritive 
value. Golden oat grass produced more than any other in the second 
and third cuttings, and is a good late grass; it is slightly inferior to 
cocksfoot in nutritive value. Perennial rye grass gains by a delay in 
the first cutting, whereas all the other grasses suffer loss. Portion B, 
cut late, yielded more than a third more produce than portion A. In 
nutritive value, it is equal or superior to cocksfoot. In produce and 
nutritive value combined, it is by no means so inferior as has been 
stated. If cocksfoot, foxtail, meadow fescue, and rye grass be each 
cut at their best, i.e., the three natural grasses early, and the rye grass 
later, the total value of the rye grass will be inferior to that of the 
cocksfoot in the proportion of 5 to 7, and to that of the foxtail in the 
proportion of 5 to 6, and it will be nearly equal to that of meadow 
fescue. Fine leaved sheep’s fescue yielded so little at the first cutting 
that the whole plot was cut; in all its stages it proved to be the 
richest of the grasses. Yarrow surpassed in nutritive value all the 
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VEGETABLE PHYSIOLOGY AND AGRICULTURE. 913 


grasses cut at the same time. The clovers were affected a good deal 
by the winter’s frost, the perennial red being the only one that yielded 
samples at all the cuttings. J. M. H. M. 


Composition of White Mustard during Growth. By Troscuxs 
(Bied. Centr., 1886, 395—397).—The periods when examination of 
the composition of white mustard planis was made, were (I) before 
blooming, (II) at commencement of bloom, (III) full bloom, and 
(IV) at end of bloom. 

The composition of the air-dry plant was as follows :— 


Crude protein 
Pure albuminoids 
Extractives 


As a fodder, mustard. may be classed during the period I with good 
red clover, during later periods with meadow hay. The third period 
is the most advantageous for using mustard as green fodder, for then 
the absolute quantity of fat and nitrogen is largest. E. W. P. 


Comparative Yield and Composition of Turnips Grown 
with Different Manures. By D. Witson (Trans. Highland and 
Agric. Soc. Scot., 1884, 304—324; 1885, 207—241).—These papers 
contain the results of four years of experiment at Killearn, Stirling- 
shire, the turnips being grown in 1882 and 1883 on stiff loam resting 
on the boulder clay, in 1854 on newly reclaimed moorland, and in 
1885 on good free turnip soil in poor condition. The experiments 
each year comprised 28 plots of 45 acre symmetrically arranged, and 
included a manurial analysis of the soil on Ville’s principle of omit- 
ting all the constituents in turn from a complete artificial manure, a 
comparison between dissolved and undissolved phosphates, one between 
a complete artificial manure and farmyard manure, and one between 
artificial manures only, and a less quantity of the same manures 
supplemented with farmyard manure. The 1884 crop, as being 
exceptionally suitable, was chosen for a full analysis of the root in 
order to bring out the effect, if any, of the different manurial appli- 
cations on the composition of the turnips. The conclusions arrived 
at from the whole series of experiments are the following :— 

Sodium nitrate without phosphates as often decreased as increased 
the crop. With phosphates, it produced a regular increase of 20 per 
cent., so that the application pays best when the crop is a large one. 
Sodium nitrate does not bring the plant sooner to the hoe, and should 
be applied as a top dressing to the young plant. Potash salts, at the 
rate of 50 lbs. K,O per acre, paid on only one of the experimental 
soils ; it produces such different results on different soils that it should 
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only be used after experiment has proved it to be required by the 
particular soil to which it is proposed to apply it. Phosphoric acid 
is the necessary manure for turnips on nearly all soils; without it, 
the poorest soils produced roots the size of radishes, and the others 
only about a third of a crop. Sodium nitrate with dung repaid the 
outlay only in one season, when the crop was a very large one. 
Potash salts with dung decreased the crop in three out of the four 
seasons. Ground coprolites with dung had practically no effect on 
the crop. If 10—13 tons per acre of good dung be used the only 
addition that will repay the outlay is 3—5 cwt. superphosphate, or 
some other easily assimilated phosphate. Superphosphate, tried 
against an equal money value of ground coprolites, produced a greater 
increase of crop every year, the excess varying from 3 to 21 per cent., 
and averaging 10 per cent. Contrary to expectation, the superphos- 
phate plots also bore the best crop the following season. Super. 
phosphate every season brought the turnips sooner to the ion 
Steamed bone flour gave as good a crop as superphosphate ; ordinary 
bone meal did not. Dung with artificials against no dung but more 
artificials produced better crops in three years out of the four; it is 
unlikely that dung could be used to greater advantage for any other 
crop. 

a turnips being less mature at the same date than smaller ones, 
contain more water, and are generally in other respects somewhat less 
nourishing ; but if the turnips are of moderate size, and the growing 
season has been of average length, their composition is not much 
affected by the manures by which they have been grown. Differences 
of seed, climate, and soil, as affecting the conditions of maturity, 
affect the composition much more than differences of manure. So 
far as the differences due to manure can be discerned, concentrated 
nitrogenous manures, like sodium nitrate and ammonium sulphate, 
decrease the quality of turnips, especially when applied in excess of 
the other elements of plant food. Superphosphate produces bulbs 
richer in sugar than ground mineral phosphate. The manurial value 
of turnips grown by dung was considerably greater than when grown 
by artificials. A comparison of these analyses with similar ones 
made by Aitken of turnips grown at Pumpherston shows that the 
latter turnips had a decidedly higher feeding value, since a greater 
proportion of the nitrogen was albuminoid. This is accounted for by 
the fact of their ripening earlier at Pumpherston than at Killearn. 
The average composition of the turnips from 27 plots grown at 
Killearn (1884) was as follows :— 
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Average weight of each bulb 
Percentage of dry matter in fresh turnips .. 


Composition of 100 parts dry matter :— 


Albuminoids 
Non-albuminoid: N x 6°25 


Total nitrogen 
Percentage of total nitrogen albuminoid .... 


Relations between the Density, the Richness in Sugar, and 
the Purity of the Juice of Sugar-beet. By Pacnoun (Ann. 
Agronom., 12, 221—225).—The author gives a new set of tables 
constructed from the results of nearly 1100 analyses, each analysis 
representing lots of 40—50 roots, samples of deliveries representing 
very various conditions of seed, manuring, soil, and culture. The 
roots after being washed and deprived of the tops, were cut into 
quarters longitudinally, and one quarter of each root taken for press- 
ing. The whole sample of 40—50 roots thus furnished several litres 
of juice, with which the several determinations were made, after 
defecating it by crushing with it in a mortar 4 grams of lead sub- 
acetate, and then 5—8 decigrams sodium thiosulphate, and filtering. 
The first column in the table contains the degree of density, and the 
third column the mean richness in sugar as determined by analysis, 
the second column recording the number of analyses from which this 
figure is deduced. The curve, plotted from these results, connecting 
the richness with the density is very regular between the densities 
5'1 and 6°6, where each determination represents the mean of a large 
number of analyses. Above and below these densities, however, the 
number of available analyses is much fewer, and the curve conse- 
quently more irregular and less trustworthy. In the fourth column 
of the table, a correction has been attempted by substituting for the 
figures derived from these few analyses those obtained by prolonging 
the regular portion of the curve obtained by plotting the medium 
mean densities. Between the densities 51 and 6°2 these corrected 
figures are of course identical with the actual ones; above and below 
these limits there is a slight difference. 

The next column contains the weight of pure sugar necessary to 
give solutions of the observed densities, and the sixth column, con- 
taining the numbers got by subtracting the sugar really in the juice 
from these quantities of pure sugar, gives a measure of the impurities 
of the juice. The measure of purity in the seventh column is obtained 
by dividing the pure sugar column by the sugar actually present. 
The eighth column contains the coefficients by which each observed 
density must be multiplied in order to give the actual richness in 
sugar; this coefficient varies from 1°83 to 2°29, and the figure 2°00 is 
only correct for densities in the immediate neighbourhood of 4°8. 
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The last column contains the percentage of sugar in the roots cal- 
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culated on the supposition that the weight of the juice is always ;%5, 
of the total weight of the root. 

The numbers contained in the table are true for the average of a 
number of deliveries of roots giving the same density, but not for any 
single delivery; the 76 analyses, for instance, from which the average 
richness of juice of density 6-0 was obtained, gave numbers for the 
actual richness varying from 119 to 143. J. M. H. M. 


Oxidation of Ammonia in Water and Soils. By J. Urretmann 
(Bied. Centr., 1886, 362—363).—The author considers that the oxida- 
tion of ammonia is not wholly dependent on the presence of microbes, 
and he finds that the oxidation takes place very much more slowly, 
even when microbes are present, than is generally supposed. The 
absorption of atmospheric nitrous acid or ammonium nitrite by water 
greatly affects the percentage of nitrite found in the water. Ex- 
periments are quoted, in which although microbes were present, the 
formation of nitrous acid from ammonia did not occur. The soil 
when moist certainly has the power of absorbing nitrites from the air, 
but it cannot oxidise ammonia when sterilised. E. W. P. 


Analytical Chemistry. 


Witt’s Filtering Apparatus. By A. Bornrricsr (Ber.,19, 1690). 
—A claim of priority. 


Microscopic Analysis of Minerals. By T. H. Benrens (Ree. 
Trav. Chim., 5, 1—33).—This paper contains a description of methods 
used for the analysis of small fragments of minerals with the aid of 
the microscope, based on the detection of the various constituents by 
conversion into various compounds, the crystallographic forms or 
appearance of which are well known. The mineral is dissolved in 
hydrofluoric acid, or an acidified solution of ammonium fluoride, and 
the fluorides converted into sulphates under such conditions that the 
fluosilicates and fluoaluminates only remain unaltered. Then in the 
concentrated solution obtained, the calcium is detected in the form of 
sulphate, the potassium as the platinochloride, sodium as a double 
sulphate of cerium and sodium, lithium as sulphate after separation 
of the calcium sulphate, and barium and strontium also as sul- 
phates. The double phosphate serves to indicate the presence of mag- 
nesium, and an alcoholic solution of alizarin, that of aluminium. 
For the detection of chlorine, mercurous is preferable to silver 
chloride; for fluorine, the best reagent is sodium chloride, the 
fluoride being previously converted into a silicofluoride. Test analyses 
are given, which were made with 0°0002 gram of tourmaline, of an 
apophyllite, a boracite, and other minerals. V. H. V. 

VOL. L. 3 q 
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Indirect Estimation of Fluorine. By S. Brin (Chem. Centr., 
1886, 330).—The author converts the fluorine (in native fluorides) 
into silicon tetrafluoride, and decomposes the latter with water; the 
resulting silica is collected and weighed; the weight multiplied by 
5°494 gives the quantity of fluorine. 

Elaborate details of the method are given, the observance of which 
is essential to success. C. F. C. 


Estimation of Sulphur and Halogens in Organic Com- 
pounds. By P. Kuason (Ber., 19, 1910—1913).—An ordinary com- 
bustion-tube drawn out and bent down at the further end is provided 
with three rolls of platinum gauze or thin foil, each 5 cm. long, placed 
at short distances from one another, the third being nearly in the 
middle of the tube. In starting a combustion, the first platinum roll 
is heated, and a current of oxygen saturated with nitrous fumes is 
passed by means of a long thin tube beyond the boat containing the 
substance ; at the same time air is passed in from the end of the 
combustion-tube ; thus that part of the tube as far as the boat is kept 
full of air, whilst the part containing the platinum rolls is filled with 
oxygen saturated with nitrous fumes. The combustion is then con- 
tinued in the usual manner, the oxygen being passed in at such a 
rate that red fumes are always visible. In the case of sulphur esti- 
mations, the bent end of the tube merely dips into water contained 
in a flask, and the sulphuric acid is precipitated with barium chloride 
or titrated. With substances containing iodine, the product is passed 
into aqueous sulphurous acid. It the case of bromine or chlorine 
compounds, the gas passes first into a small flask containing silver 
nitrate, and then into a large flask containing some ammonia. It was 
found that only a trace of halogen passed into the ammonia. 

In the combustion of substances little acted on by nitric acid, air 
need not be used; oxygen laden with nitrous fumes is passed through 
the whole tube. With volatile substances it is convenient to place a 
boat containing fuming nitric acid between the first and second 
platinum rolls. N. H. M. 


Volumetric Estimation of Sulphur in Sulphides. By F. 
Wet (Compt. rend., 102, 1487—1489).—The mineral, such as galena 
blende or stibnite, is decomposed by hydrochloric acid, and the 
evolved hydrogen sulphide is absorbed in a standard ammoniacal 
solution of copper. The copper solution is filtered or made up toa 
definite bulk and allowed to settle, and the excess of copper is deter- 
mined in an aliquot portion by means of standard stannous chloride, 
after acidifying with hydrochloric acid. If some fragments of zinc 
are added, the hydrogeu which is evolved expels the last traces of 
hydrogen sulphide, and the zinc also facilitates the decomposition of 
such minerals as galena. C. H. B. 


Volumetric Estimation of Sulphurous Acid. By C. Brarez 
(Compt. rend., 103, 69—71).—Sulphurous acid cannot be titrated 
with litmus, sulphofuchsine, or Poirrier’s soluble blue C4B, as indi- 
cators, nor with ammonia or baryta as standard alkali. With helian- 
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thin and with cochineal, it behaves as a monobasic acid, and with 
phenolphthalein, as a bibasic acid, so that with the first two indicators 
1 c.c. of decinormal alkali is equivalent to 0°0064 of sulphurous anhy- 
dride, but to 0°0032 with phenolphthalein. Some of the results 
obtained were as follows, in grams per litre :— 


With standard iodine............ 3°840 9884 4-000 


phenolphthalein. 3°776 9824 4-000 
With alkali and ¢ cochineal ...... 3°792 9788 4000 
helianthin...... 3°795 9737 4000 


Sulphurous acid can be estimated in presence of another mono- 
basic or polybasic acid, provided that the latter shows its full basicity 
with cochineal or helianthin. Two titrations are made; the first with 
cochineal or helianthin, the second with phenolphthalein, and the 
difference in c.c. of alkali, multiplied by 0°0064, gives the amount of 
free sulphurous anhydride. 

Acid sulphites, containing an excess of free acid, are acid to 
cochineal or helianthin, and the excess of acid can be determined hy 
means of these indicators. Pure acid sulphites are neutral to cochineal 
or helianthin, but are acid to phenolphthalein, and can be titrated 
with this indicator. Normal sulphites are alkaline to cochineal or 
helianthin, but neutral to phenolphthalein, and can be titrated with 
either of the two first indicators and decinormal hydrochloric acid. 

With an intermediate sulphite, a titration is first made with phenol- 
plithalein as indicator. The same volume of solution is mixed with 
excess of standard hydrochloric acid and titrated back with cochineal 
or helianthin as indicator. The sum of the volume of alkali used in 
the first titration and the quantity of acid really used in the second 
titration gives the amount of sulphurous acid in the volume of solu- 
tion taken. The amount of alkali required to convert the sulphurous 
acid into normal sulphite is given by the first titration, and from 


these data the exact composition of the sulphite can be calculated. 
C. H. B. 


Mitscherlich’s Test for Phosphorus. By K. Po.srorrr and 
J. Menscuine (Ber., 19, 1763—1764).—Lecco has lately shown (this 
vol., p. 743) that in employing Mitscherlich’s test in toxicological 
investigations, the luminosity of the phosphorus vapour is destroyed 
if mercuric chloride is present in the distilling flask. The author now 
finds that this is also the case with other mercury salts. Cupric 
salts do not produce this effect. The author therefore concludes that 
a part of the mercuric chloride becomes volatilised, and this then 
oxidises the phosphorus present in the vapour. The reduced mercury 
passes over into the distillate, together with a small quantity of the 
phosphoric acid formed; whilst the greater part of the latter falls 
back into the distilling flask. If any other mercuric salt than the 
chloride is present, the latter appears to be formed by double decom- 
position with the other chlorides; whilst mercurous chloride is pro- 
bably decomposed by the albuminoids present into mercury and 
mercuric chloride. L. T. T. 
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Estimation of Arsenic in Ores, Mattes, and Metallic Copper. 
By G. W. Lenmann and W. Macer (Chem. News, 53, 302).—Pearce’s 
method is recommended as the most trustworthy and convenient for 
determining small quantities of arsenic. The finely powdered sub- 
stance is fused with six times its weight of equal parts of sodium 
carbonate and potassium nitrate, extracted with hot water, filtered, 
acidified with nitric acid, boiled, allowed to cool, silver nitrate added, 
the whole neutralised with ammonia, and the silver determined in the 
precipitated silver arsenate. When analysing copper, the metal is 
dissolved in nitric acid and mixed with a small quantity of iron sul- 
phate also dissolved in nitric acid; this solution is then precipitated 
with ammonia, the precipitate is washed, dried, and examined as 
above. The method answers well even in presence of lead, antimony, 
and aluminium salts. D. A. L. 


Determining Small Quantities of Sodium Chloride in Pre- 
sence of Potassium Chloride. By G. Lauss (Chem. Centr., 1886, 
246).—The salt is dissolved in twice its weight of water, and to the 
solution 4 vols. of absolute alcohol is added. When cold, a measured 
quantity of the solution is drawn off, and the alkalis determined as 
described by Réttger and Precht (Abstr., 1885, 1263). C. F. C. 


Estimation of Caustic and Carbonated Alkali in Presence 
of each Other. By H. J. Purmiips (Chem. News, 54, 28).—The 
sample for analysis is dissolved in water which has been recently 


boiled to drive off any free carbonic anhydride it may contain, the 
solution is treated with sufficient barium chloride to precipitate all 
combined carbonic anhydride, and the whole heated and allowed to 
cool. Normal hydrochloric acid is run in until the hydroxide is 
neutralised (when the colour of phenolphthalein disappears), and the 
volume is noted; more acid is then run in in excess of that required 
to dissolve the barium carbonate, and the excess is titrated back witl 
normal sodium carbonate. D. A. L. 


Detection of Calcium in Presence of Strontium. By C. L. 
Broxam (Chem. News, 54, 16).—When strontium chloride is preci- 
pitated by excess of sulphuric acid, the strontium remaining in solu- 
tion is not precipitated by ammonia and arsenic acid, whereas under 
similar circumstances calcium gives a crystalline precipitate of calcium 
ammonium arsenate. By this means 1 part of calcium can be easily 
detected in presence of 100 of strontium, and by concentrating the 
liquid after the precipitation of the strontium, 1 in 500 can be de- 
tected. In fact, a solution containing Ca in 113,235 of water gave a 
distinct crystalline precipitate. D. A. L. 


Volumetric Determination of Copper with Potassium 
Cyanide. By A. H. Lorp (Chem. Centr., 1886, 204).—The solution 
of cyanide is standardised as follows:—0'3—0°5 gram copper is dis- 
solved in nitric acid (5c.c.) and heated till no more red fumes appear ; 
the solution is diluted and 10 c.c. strong ammonia added. This solu- 
tion is titrated until the end reaction is approached; then diluted to 
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180 ¢.c., previously to adding the last portions of cyanide. The re- 
action is complete when a blue coloration is observed. 

The cyanide solution should be preserved in a dark place, and 
covered with liquid paraffin. 

The method of preparing the solution for titration from ores and 
mixtures containing copper is necessarily determined by their com- 
position. C. F. C. 


Detection of Mercury. By G. Krovea (Chem. Centr., 1886, 
250).—Eschka’s test for mercury involves confirmatory examination 
of the mirror produced upon the gold. For this the author uses a 
fragment of iodine. This placed upon the surface to be tested, pro- 
duces a scarlet coloration (HgI,) immediately beneath, with a sur- 
rounding zone of a yellowish-green colour (Hg,I,). In the case of 
minute quantities, the reaction should be observed under a lens. 

C. F. C. 

Quantitative Chemical Analysis by Electrolysis. By T. 
Moore (Chem. News, 53, 209—210).—When solutions containing 
either iron, cobalt, nickel, zinc, cadmium, aluminium, chromium, or 
manganese, are treated with phosphoric acid and ammonium carbonate, 
and are electrolysed, the first five are completely precipitated, 
chromium forms a soluble chromate, manganese is partially deposited 
as oxide on the other electrode, whilst the aluminium is unaltered. 
For separate determinations of the first five, the following plan 
answers well: The slightly acid solution of ferric (or other) sulphate 
or chloride is treated with a solution containing 15 per cent. of glacial 
phosphoric acid until the yellow colour disappears, ammonium car- 
bonate is added in large excess, and the whole warmed gently until 
the solution is clear. On electrolysing the hot solution (70°) with 
a current equal to 1200 or 1300 c.c. mixed gases per hour, the 
iron (or other metal) is deposited rapidly and completely. A 
current equal to 100 to 300 c.c. of mixed gases per hour is 
sufficient to effect the deposition of the zinc, whilst a current 
of 40 c.c., which gives no deposit with zinc, is strong enough 
for cadmium. A good solution for the electric deposition of either 
zinc or cadmium is prepared by precipitating the solution of a zinc 
or cadmium salt with sodium phosphate, dissolving the precipitate 
in potassium cyanide, and adding excess of ammonium carbonate. 
This solution when electrolysed at 80° with a current equal to 1000 c.c. 
of mixed gases per hour gives a rapid and complete deposit. 
Zine is best deposited on silver-plated electrodes. For copper, the 
freshly precipitated sulphide dissolved in potassium cyanide, and 
mixed with excess of ammonium carbonate, is recommended. Man- 
ganese is best estimated by deposition as oxide on the positive electrode 
from a slightly acid solution of nitrate or ‘sulphate ; it is, however, 
interesting to note that a large proportion is deposited as metal by 
electrolysing with a powerful current a neutral solution containing a 
large excess of ammonium thiocyanate. For bismuth, sufficient 
tartaric acid is added to prevent precipitation of basic salt, the 
solution is rendered strongly alkaline with ammonia, mixed with con- 
siderable excess of glacial phosphoric acid, and electrolysed at first 
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with a weak (20 to 30 c.c. gas per hour) current, subsequently with a 
current = 450 c.c. gas. Tin is easily precipitated from either acid or 
alkaline glacial phosphoric acid solutions. An attempt to estimate 
arsenic as AsH; by electrolysing its acid solution in presence of zinc 
sulphate was not successful. D. A. L. 


Separation of Metals by means of Oxalic Acid. By C. 
Lucxow (Chem. Zeit., 10, 763—764 and 793).—The substance con- 
taining the mixture of metals is dissolved in a sufficiency of aqua 
regia, excess of a boiling solution of oxalic acid is added, the whole 
boiled, and allowed to subside. Subsidence is aided by the addition 
of ammonium chloride ; the addition must, however, not be made when 
tin and antimony are to be determined electrolytically. Chromium, 
aluminium, tin, iron, antimony, and arsenic remain in solution if all 
or any of them are present. The precipitate and solution may be 
examined in the usual manner. In the presence of sufficient oxalic 
acid, solutions of stannic or antimonic chloride may be evaporated 
over a water-bath without any noteworthy loss of either metal by 
volatilisation, and the residue dissolves in water to a clear solution. 
Electrolytic methods, wherever convenient, are recommended. When 
solutions containing tin and antimony are electrolysed in presence 
of much oxalic acid, tin alone is precipitated; also when such solu- 
tions, or solutions acidified with hydrochloric acid, are electrolysed, 
using metallic mercury as a negative electrode, tin alone forms an 


amalgam. Both methods are useful for the separation of the two 
metals. D. A. L. 


Quantitative Separation of Uranium from the Alkalis and 
Alkaline Earths. By G. Atisgcorr (Annalen, 233, 143—153).— 
Foullon has recently pointed out (Jahrbuch Geolog. Reichanstalt, 33, 
23) that the separation of uranium and calcium by means of ammo- 
nium sulphide does not yield correct results, as the precipitated 
uranium contains calcium carbonate and sulphate. He proposes to 
precipitate the calcium as oxalate in the presence of an excess of am- 
monium carbonate. The author finds that this method is preferable 
to the former, although it is not quite accurate; small quantities of 
uranium are carried down with the calcium oxalate. Uranium is most 
conveniently estimated by adding freshly precipitated mercuric oxide to 
the boiling solution of the uranium salt containing a few drops of 
ammonium chloride. The mixture is boiled for a few minutes, then 
cooled, and the precipitate washed by decantation with cold water 
containing a small quantity of ammonium chloride. If the solution 
contains a relatively large quantity of strontium or calcium, the 
precipitate must be boiled with water containing ammonium chloride. 
If magnesium is present, the solution must be boiled with ammonium 
chloride before the addition of the mercuric oxide. The dried pre- 
cipitate is ignited in a platinum crucible, the temperature being 
gradually raised, and the crucible finally heated at the blowpipe. The 
residue consists of pure U;0s. Ww. C. W. 
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Detection and Estimation of Vanadium by Means of Oxy- 
cellulose. By G. Witz and F. Osmonp (Bull. Soc. Chim., 45, 
309—314).—Strips of the oxycellulose described by G. Witz (Bull. 
Soc. Indus. Rowen, 1882, 449) are immersed in the solution containing 
the vanadium salt for eight hours at 15°. They are washed, dried at 
40°, and printed with the usual aniline-black mixture, to which, 
however, no hypovanadic chloride has been added ; the colour is then 
developed in the oxidation chamber during a given time, and the 
amount of vanadium present in the solution examined is estimated 
by the depth of the black obtained. By this means, the presence of 
as little as 0°000001 milligram of vanadium in the form of hypo- 
vanadic chloride may be detected in 1 litre of water. The presence 
of 0°5 to 1:0 c.c. of a mineral acid, as also the presence of ammonium 
oxalate, altogether prevent the fixation of the vanadium by the 
fibre. Iron salts act similarly to vanadium salts in the formation of 
aniline-black, but the action is only ;55 as strong. The chlorides, 
sulphates, and acetates of the alkalis and alkaline earths all diminish 
the sensibility of the reaction. 

In the examination of a water for vanadium, the iron salts should 
first be removed, all the salts present converted into chlorides or 
sulphates, sufficient sodium acetate added to remove any excess of 
free mineral acid, and the process then conducted as above. The 
results obtained are approximately quantitative, the foreign salts 
present being constant. 

The authors have detected the presence of vanadium in the 
drinking water of Creusot, and in the sulphurous mineral water of 
Saint-Honoré-les-Bains. It is not present in the mineral waters of 
Chatel Guyon, la Bourboule, Pouges, Royat, and Mont Doré. It was 
also absent from a sheep, the principal organs and bones of which 
were examined. A. FP. 


Electrolytic Estimations and Separations. By E. F. Smira 
and KE. B. Kwerr (Amer. Chem. J., 8, 206—211, compare Abstr., 
1883, 1034).— From a solution of bismuth sulphate containing free 
sulphuric acid, the metal can be completely and rapidly deposited by 
the current, in the cold. The presence of ferrous, ferric, nickel, 
cobalt, and manganese salts do not interfere; neither do alumina, 
chromium, cadmium, uranium, or zinc compounds. The current gave 
1 to 35c.c. of electrolytic gas per minute, the time required varied 
from 4 to 3 hours. 

Mercury may be completely separated from solutions of the nitrate, 
in presence of a small amount of free nitric acid, in } to ? hour with 
a current giving 4 c.c. of electrolytic gas per minute. 

When separating zinc and cadmium in acetic acid solution, the 
current should not give more than 0°l c.c. of gas per minute. In 
tartaric acid solution, the deposition of metal is very rapid at first; 
the last traces are, however, difficult to remove. H. B 


Two New Sugar Reactions. By H. Motiscn (Monatsh. Chem., 
7, 198—209).—When a small quantity of a sugar solution is mixed 
with two drops of an alcoholic solution of a-naphthol, and an excess 
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of strong sulphuric acid added, a deep violet coloration is at once ob- 
tained, and on dilution with water a bluish-violet precipitate is thrown 
down. This reaction is obtained with many of the carbohydrates— 
sucrose, lactose, dextrose, levulose, and maltose—but not with manni- 
tose and allied carbohydrates. It is also given by most of the gluco- 
sides. With starch, cellulose, dextrin, &c., no reaction is given at first, 
but as these substances become broken down by the acid, the colora- 
tion begins to form: this can be best observed microscopically. 
Inulin gives the coloration at once. By means of this reaction, the 
author has easily identified 0°00001 per cenit. sugar. 

A solution of thymol used in place of the naphthol gives a deep red 
coloration, which on dilution with water gives at first a fine carmine 
coloration, and then a carmine flocculent precipitate. In all other 
respects it behaves like naphthol. 

The test is of especial value for micro-chemical examinations, and 
proved of service in distinguishing the spherical crystals of inulin 
from those of hesperidin. 

By means of these reactions, the author has established the correct- 
ness of the statement that normal urine always contains sugar, and 
even when diluted with 100 to 300 times its volume of water it 
still gives the colorations. The sugar of normal urine and that of 
diabetic urine can easily be distinguished by comparing the colora- 
tions produced in different states of dilution, diabetic urine giving 
a coloration when diluted with 600 times, or even more, its volume 
of water. G. H. M. 


Detection of Salicylic Acid in Beer and Wine. By Résr 
(Chem. Centr., 1886, 412).—The beer or wine is acidified with 
sulphuric acid, and shaken with its own volume of a mixture of equal 
parts of ether and light petroleum. The ethereal layer is filtered and 
distilled down toa few cubic centimetres. The residue is mixed whilst 
hot with a little water, then with a few drops of weak ferric chloride, 
and is filtered through a wet filter. If salicylic acid is present, the 
filtrate is violet coloured ; 0°1 mgrm. per litre can be detected. Should 
the addition of ferric chloride produce a tannic acid reaction, it is 
necessary to reacidify, dilute, and again extract with the ether 
mixture. The second residue will give the reaction of salicylic acid, 
of which 0°2 mgrm. per litre can be detected even in wines containing 
much tannic acid. M. J. S. 


, Addition of Goat’s Milk to Cow’s Milk. By N. Gerser (Bied. 
Centr., 1836, 419).—The adulteration of cow’s with goat’s milk can- 
not be detected by the lacto-densimeter, nor by estimation of fat, 
but the presence of goat’s milk may be judged by the cream not 
rising. Cream does not form on goat’s milk, and the presence of this , 
milk prevents much of the cream rising on cow’s milk. The presence 4) 


of only 10 per cent. of goat’s milk greatly reduces creaming. 
EB. W. P. 
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Electric and Thermic Properties of Salt Solutions. By J. 
Moser (Monatsh. Chem., 7, 273—279).—In this paper a summary is 
given of the author’s publications on the electric constant of dilution, 
and the relation between it and the diminution of vapour-tension of 
salt solutions. Asa suitable example to illustrate the relation between 
these electric constants, in which the ratio of the concentration of the 
solutions at the anode and kathode respectively is 1 : 2, the cases of lead 
acetate and nitrate and of zine acetate and nitrate are selected. It is 
thus shown that the difference between these constants for the metallic 
and the non-metallic radicle is the same; so that in every series of 
four salts similarly related, ak, ak,, ak, and ak, if a + k, a + ky, and 
a, + k be known, a, + %, can be calculated. 

It further follows from the equations deduced from the theories put 
forward by the author and Helmholtz, that with a ratio of concentration 
1: 2, the electric constant of dilution 2 is a product of three factors, 
namely :—(L) 2 = Cb (1—n), in which C isa constant of the same value 
for every salt, 6 is the diminution of vapour-tension, and 1—n the 
transference value of the ions. If the transference value be unity, then 


(2) a, = Cb. From equations (1) (2)1—n = —, but from the researches 
a 


v 


of Kohlrausch and of Hittorf, 1—n = 
w 


ference value of the anions is equal to the ratio between its molecular 

conductivity and the sum of the molecular conductivity of both 

ions. Hence ~ = z , or the electric constants of dilution are in 
a w+v 

the same ratio, and thus is expressed a relation between the electro- 

motive force and resistance in this formula. V. HV. 


, that is to say, the trans- 
7] 


Equilibrium of Aqueous Solutions. The Existence of Acid 
Salts and Double Salts in Aqueous Solutions. By T. THomsen 
(J. pr. Chem. [2], 34, 74—91).—Landolt has shown that the acid 
tartrates of sodium and of ammonium in aqueous solution have a 
molecular rotation, which is the mean of the molecular rotations of the 
neutral salts and of the free acid, and from this he concludes that the 
acid salts do not exist in aqueous solutions, but are decomposed into 
a mixture of the free acid and of the basic salt. By molecular rota- 
tion is understood [m]p = m[a]p/100; but solutions of only one 
strength were examined, and at one temperature. New determina- 
tions have therefore been made, using solutions of various strengths 
and at various temperatures, in the hope that an answer to the question 
as to the existence or non-existence in solution of the acid salts might 
be obtained. 

The molecular rotation of tartaric acid has been previously deter- 
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mined (J. pr. Chem. [2], 32, 216—218) ; that of sodium tartrate at 
15° is = 60°75—0°08314P—0-001418P?; at 20° = 60°56—0°04647P— 
0°002216P*, and at 25° = 61°35—0°08478P—0°001594P*, where P 
varies from 9°20—36°77, and = 60°20 + 0:06087P—0°005198P* at 
30°, when P varies from 9°20—18°40. Solutions of hydrogen sodium 
tartrate of various strengths were examined at various temperatures, 
and the results found to be higher than those given by a mixture of 
the normal tartrate with tartaric acid, as calculated from the above 
numbers. The following are the differences :— 


a 15°. 20°. 25°. 30°. 
12°70 — _ —_— 2°15 
10°16 _ _ 1°42 1°27 

8°89 _ 1°26 0°70 0°89 

7 62 1°45 1°12 0°95 1°14 

6°35 0°68 0°86 0°13 0°23 


Hence it is inferred that the acid salt is partially decomposed on 
dilution, and the more so the larger the amount of water present, and 
also by an increase in temperature. Schneider’s determinations made 
with the acid malates of potassium, sodium, lithium, and ammonium 
lead to exactly similar conclusions (Annalen, 207, 257). 

Double Salts.—Landolt has shown that at 20° the molecular rota- 
tions of the double tartrates of the alkalis are the means of those of 
their component salts. The sodium potassium tartrate is now further 
examined at various temperatures, as the molecular rotations of the 
component tartrates vary in opposite directions considerably with the 
degree of concentration. For potassium tartrate [m]p at 15° = 
62°28 + 0°2091P—0-001467P?; at 20° = 62°42 + 0°2405P—0-002449P*; 
and at 25° = 62°97 + 0°2149P—0°002240P*. The mean values of the 
two tartrates are found at all temperatures and at all concentrations 
to be equal to the values of the solutions of the double salt, and hence 
it is probable that even in the strongest solutions the sodium potassium 
tartrate is completely decomposed into the constituent salts. 

H. B. 


Inorganic Chemistry. 


Production of Rich Phosphate of Lime in Connection with 
an Improvement of the Thomas-Process. By C. ScuHxisLer 
(Ber., 19, 1883—1893).—In the modified process, the lime used to 
assist the removal of phosphorus from the iron is added by degrees, 
and the slag formed after each addition poured off; the quantity of 
lime added is only 12 per cent. instead of 18 to 20 per cent. In this 
way, two sorts of slags are obtained, the first containing most of the 
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phosphorus, and only a small quantity of iron; the second contains 
most of the iron which has become oxidised in the process, and only 
a small amount of phosphorus. The first forms an important material 


for manure, whilst the second is of value for the production of crude 
iron. N. H. M. 


Behaviour of the Alkaline Earths and their Hydroxides 
towards Dry Carbonic Anhydride. By C. Scuersier (Ber., 19, 
1973—1982).—The results of -several experiments described in the 
paper point to the following conclusions :— 

1. Dry carbonic anhydride combines neither with the anhydrous 
oxides of earth metals, nor with their monohydroxides, nor with the 
compound Ba(OH), +H,0. 

2. When dry carbonic anhydride is passed over the hydroxides 
Ca(OH),, Sr(OH)., and Ba(OH), + H,O at 100°, any excess of water 
present will be removed; and the gas thus moistened will act on the 
hydroxide with formation of carbonate. The hydroxide is, however, 
not completely converted into carbonate, even when 8 mols. H,0 are 
present. 

3. The use of dry carbonic anhydride to remove water from alka- 
line earths, and to convert the earths into carbonate, does not work as 
an analytical method. N. H. M. 


Mineralogical Chemistry. 


The Tysnes Meteorite. By H. Revuscn (Jahrb. f. Min., 1886, 
Beilage 4, 473—518).—At Midt-Vaage, on the eastern side of the 
island of Tysnes, 31 miles south-east of Bergen, there fell, on 20th 
May, 1884, between 8 and 9 p.M., a meteoric stone, weighing 
18°96 kilos. In the immediate vicinity of the place of fall, a number 
of fragments were collected, amounting in all to 21°7 kilos. The 
meteorite in form resembles the quarter of a cylinder. It is covered 
with a black melted crust, never more than 0°5 mm. thick. The stone 
does not crumble like many other meteorites, but is tolerably hard. 
The characteristic of this meteorite is its remarkable brecciated struc- 
ture. Ina dark-grey ground-mass, there are scattered sharply angular 
fragments, lighter in colour. The stone is evidently a chondrite with 
brecciated structure ; under the microscope, it is seen to consist essen- 
tially of bronzite, olivine, and iron, with a small quantity of magnetic 
pyrites. 

In conclusion, the author compares this meteorite with three others 
which have fallen in Scandinavia, the Hessle meteorite, fallen 1st 
January, 1869, at 12.30 p.m.; the Stalldal meteorite, fallen 28th 
June, 1870, at 11.32 a.m.; and the Ski meteorite, fallen 27th Decem- 


ber, 1848, in the evening. B. H. B. 
3r2 
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Swedish Minerals. By M. Weisutt (Zeit. Kryst. Min., 12, 90— 
91).—An abstract of the first part of this memoir has already been 
given (Abstr., 1886, 33). In the second part the author discusses 
the knebelite of Dannemora, and compares it with the iron knebelite 
of West Silfberg. 

The inclusions in the knebelite are grains of magnetite and altera- 
tion products, amounting to about 5 per cent. On analysis the 
knebelite gave the following results :— 


SiO,. FeO. MnO. MgO. CaO. Al,03. Total. 
28°96 36°73 29°69 2°33 1:00 1:07 99°78 


The chemical constitution is consequently (FeMnMg)SiO,. 
B. H. B. 


Minerals from the Eruptive Rocks of the Cretaceous For. 
mations of Silesia and Moravia. By E. M. Roursacn (Zeit. 
Kryst. Min., 12, 86—87).—The teschenites contain, as primary con- 
stituents, plagioclase, augite, hornblende, biotite, olivine, apatite, 
titaniferous iron, magnetite, orthoclase, and titanite ; and, as secondary 
constituents, analcime, natrolite, apophyllite, and other zeolites, 
calcite and aragonite, biotite, leuacoxene, chloritic and serpentine-like 
substances, epidote, pyrites, and plagioclase. Nepheline is not present. 
The mineral hitherto thought to be nepheline appears to be apatite. 
Augite and hornblende are frequently intimately associated. The 
chemical composition of the augite (I), and the hornblende (II) from 
the teschenite of the Teufelsgrund are as follows :— 


SiO,. Al,O;. Fe,0;. FeO. MgO. Ca0. Total. Sp. gr. 

I. 4422 1049 11°98 5°77 7:02 2254 102:02 3:376—3-421 

If. 36°91 1630 528 1227 883 1691 9650 3°364—3:370 
B. H. B. 

Magnetite from Scalotta. By A. Carnrzin (Zeit. Kryst. Min., 
12, 37—39).—The crystallographical characters of this variety of 
magnetite, notable for its richness in planes and for the occurrence of 
new forms, have already been described (Zeit. Kryst. Min., 9, 365). 
The author has now submitted crystals, as pure as possible, to analysis. 
The results were as follows :— 


Fe,03. Or,03;. Al,O3. FeO. MnO. MgO. Total. 
68°51 0°55 1:10 27°70 0°42 2°09 100°37 
The formula for the Scallota magnetite, then, is— 
(61Fe,0;)($Cr.0;)($Al,0;) + (55FeO)(1Mn0)(7Mg0) ; 


the mineral analysed being a normal magnetite, free from titanium, 
with its ferric oxide partially replaced by chromium oxide and 
alumina; whilst magnesia and manganous oxide are isomorphically 
mixed with the ferrous oxide. B. H. B. 
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Organic Chemistry. 


Action of Chlorine and Bromine on Organic Bromides and 
Iodides. By R. Merer (J. pr. Chem. [2], 34, 104—109).—Pre- 
paration of Isopropyl Bromide from the Iodide—Bromine is gradually 
added to isopropyl iodide kept cool, one and a half times the theo- 
retical quantity of bromine being used. The product is washed with 
soda solution and then fractionated. The yield of pure substance is 
70 per cent. of the theoretical. The action of bromine on methyl and 
ethyl iodides exactly resembles the above. 

Chlorine acts readily on isopropyl iodide, but further substitution 
products are also formed. Chlorine, however, does not act at all on 
isopropyl bromide ; this is remarkable, as according to J. Thomsen, a 
considerable amount of heat is developed in similar cases: thus with 
primary propyl bromide, C;H;Br + Cl = C;H,Cl + Br = + 6910, 
and also C;H,;I + Br = C,;H,Br + I = + 11910. H. B. 


Cyanuric Ethers. By A. W. Hormayn (Ber., 19, 2061—2083).— 
After referring briefly to his own researches and those of Olshausen 
(Ber., 3, 269), Mulder, Ponomareff (this vol., p. 216), and Claésson 
(this vol., p. 324), the author describes further experiments which he 
has carried out with the help of Dr. O. Rhousopoulos and Dr. E. A. 
Wiilfing. 

The authors find that normal trimethyl cyanurate is best prepared 
by Ponomareff’s reaction (action of cyanuric chloride on sodium 
methylate), as the formation of bye-products which always takes 
place when cyanogen chloride, bromide, or iodide act on sodium 
methylate is entirely avoided. Trimethyl cyanurate melts at 135° 
(previously given as 132°), and boils at 265°, a little being at the 
same time converted into the isomeric isocyanurate. The normal 
cyanurate dissolves in cold concentrated hydrochloric acid, but is 
reprecipitated unchanged from the solution by alkalis. When boiled 
with hydrochloric acid, the ether yields methy] chloride and cyanuric 
acid ; with alkalis, methyl aleohol and an alkaline cyanurate. 

Fock has physically examined the crystals of several of the com- 
pounds obtained during this research, and his results are given in 
detail. Cyanuric chloride (m. p. 146°) crystallises in the mono- 
symmetric system, the axial relations being a:b: ¢ = 1°0176:1:1°5010 
and 8 = 83° 50’; normal trimethyl cyanurate, rhombic system, long 
prisms, melting at 135°; normal trimethyl thiocyanurate, hexagonal 
system, m. p. 189°; trimethyl isocyanurate, m. p. 176°, monosym- 
metric system, a: b: c = 1:1606 : 1 : 0°6092, and B = 69° 34’. The 
author calls attention to the similarity in crystalline form between 
trimethyl cyanurate and trimethyl thiocyanurate. Normal dimethyl- 
cyanuric acid, (CN);(OMe),0H, obtained in small quantities in the 
preparation of trimethyl cyanurate, is best obtained by dissolving 
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2 grams of sodium’in 15 c.c. of methyl alcohol, adding thereto 15 grams 
of trimethyl cyanurate, and heating the mixture in closed tubes at 100° 
for about 14 hours. It forms small hexagonal scales, soluble in 
alcohol and water, insoluble in ether. The melting point varies 
between 160° and 180°, according as the temperature is raised quickly 
or slowly, partial decomposition taking place at the same time. This 
compound differs from cyanuric acid in being easily soluble in am- 
monia, from which solution it is reprecipitated by acids. The am- 
moniacal solution yields a rose-red salt with copper sulphate. _ Di- 
methyleyanuric acid may also be obtained by the action of sodium 
methylate on trimethyl thiocyanurate, sodium thiomethylate being 
also formed. This acid is isomeric with the substance previous] 

described by the author as dimethyl cyanurate (Abstr., 1881, 822), 
but which he now proposes to call dimethylisocyanuric acid. The 
latter is decomposed by alkalis into carbonic anhydride, methylamine, 
and ammonia, thus differing from the normal cyanurates. When 
normal dimethyleyanuric acid is very gradually heated, it begins 
to soften at 165—170°, and at a slightly higher temperature melts 
suddenly to a liquid, which immediately begins to boil strongly 
and continues to do so for some seconds. This boiling appears to be 
caused by a great development of heat (the thermometer in the liquid 
rapidly rises to 320°) during the transformation of the normal into 
the iso-acid. When cool, the resulting mass is found to consist of 
dimethylisocyanuric acid, together with a little trimethyl isocyanurate ; 
the latter is probably due to slight decomposition produced by the 
high temperature. The dimethyl acid can also be obtained by the 
action of methyl iodide on silver cyanurate; by the action of strong 
oxidising agents on trimethyl isocyanurate ; and by the distillation of 
dimethylcarbamide. The yield in all cases is very small, but the 
formation is of theoretical interest. The acid crystallises in the 
monosymmetric system, and melts at 222°; it forms a crystalline 
silver salt, C\N;H,O,;Ag + }H,0. 

Normal trimethy] cyanurate, when treated with cold ammonia, yields 
dimethyl amidocyanurate, (CN )s(OMe).NH2, described by Hofmann 
and Olshausen. The silver salt, (CN);(OMe),NH,,AgNO,, crystal- 
lises in quadrilateral plates. The platinochloride forms small scales, 
the aurochloride is also crystalline. The amidocyanurate melts at 
217—220°, and is at the same time converted into the isomeric iso- 
compound, the same phenomena being observable as with dimethyl- 
cyanuric acid. When normal trimethyl cyanurate is heated with 
alcoholic or aqueous ammonia at 100° or above, decomposition takes 
place, melamine, and eventually ammeline and ammelide, being amongst 
the products. 

Normal triethyl cyanurate, already described by Mulder, Claésson, 
and Ponomareff, is best prepared in the same way as the methyl- 
compound. It forms needles melting at 29—30°. It is less easily 
converted into the iso-compound, distilling at 270° unchanged, and 
only being transformed into its isomeride (described in 1849 by 
Nicklés and by Rammelsberg) by continued digestion with a reflux 
condenser. The iso-compound melts at 95°. A curious and interest- 
ing reaction is the conversion of normal trimethyl cyanurate into 
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normal triethyl cyanurate by digesting it with the equivalent quantity 
(3 mols.) of sodium ethoxide. Trimethyl thiocyanurate when simi- 
larly treated also yields triethyl cyanurate. Triethyl isocyanurate 
crystallises in small colourless prisms belonging to the rhombic 
system; @:b:¢ = 0°9719: 1: 0°9325, and melts at 95°. Normal 
diethyleyanuric acid, described by Mulder and by Ponomareff, is best 
prepared by the action of sodium ethoxide on trimethyl cyanurate, or 
the corresponding thio-compound. Differing from Mulder, the author 
obtained a rose-coloured calcium salt. This diethyl-compound has no 
definite melting point; it varies between 160—180°, the isomeride 
already described by Habich and Limpricht, and by Wurtz, being 
always formed. The latter compound forms hexagonal-rhombohedric- 
tetartohedric crystals, giving measurements a:c = 1: 0°6271. Diethyl 
amidocyanurate melts at 97° and resembles the dimethyl-compound. 
Ethyl diamidocyanurate is obtained when diethylamidocyanurate is 
allowed to remain with concentrated ammonia at the ordinary tem- 
perature. It melts at 190—200°, and apparently changes to the iso- 
compound. It forms a silver salt and a platinochloride, the latter being 
decomposed by water. 

Similar compounds are formed in the propyl series. Normal tri- 
propyl cyanurate melts at the ordinary temperature. It cannot be 
distilled under the ordinary pressure, but at 76 mm. it boils at 220°, 
and on continued heating is converted into the iso-compound, which 
was not, however, obtained in a crystalline form. Similar amyl- 
compounds appear to be obtainable. 

Normal phenyl cyanurate, previously described by Hofmann and 
Olshausen, is best obtained by the action of sodium phenylate on 


cyanuric acid. It is very stable and cannot be converted into the 
L. T. T. 


iso-compound. 


Chlorinated Methyl Isocyanurate and the Constitution of 
Cyanuric Acids. By A. W. Hormann (Ber., 19, 2084—2098).—The 
author after carefully discussing the evidence of the constitution of 
cyanuric acid and melamine, still maintains that the balance of 
evidence is in favour of these compounds being normal derivatives, 
and their formule [N : C-OH],and [N : C-NH,];, and not iso-com- 
pounds of the formule (CO : NH); and [NH : C : NH]; respectively. 
Trichlorotrimethyl isocyanurate, briefly described in a previous 
paper (this vol. p., 43), has been further investigated. It crystallises 
in hexagonal scales which melt at 184°; it is easily soluble in ether, 
glacial acetic acid, chloroform, benzene, and nitrobenzene, sparingly 
in water and light petroleum. It boils without decomposition at a 
temperature far above 300°, and the distillate solidifies to a white 
brittle mass resembling meta-styrene. Attempts to replace the 
chlorine-atoms were unavailing, the methyl-group being always split 
off. When heated with water at 100°, it yields normal cyanuric acid, 
hydrochloric acid, and aldehyde. Heated with ammonia at 100°, it is 
decomposed into cyanuric acid and hexamethylenetetramine hydro- 
chloride. When oxidised with permanganate or nitric acid, it gives 
dimethylisocyanuric acid. 
Ponomareff has lately stated (this vol., p. 217) that, when ethyl or 
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methyl iodide is allowed to act on silver cyanurate at ordinary 
temperatures, although the principal product is ethyl or methyl 
isocyanurate, a small quantity of the normal cyanurate is also formed. 
The author has repeated this experiment with methyl iodide, but was 
not successful in obtaining the normal salt. 

In the conversion of the dialkyleyanuric acids by heat into dialkyl- 
isocyanuric acids, it is possible that only the alkyl radicles have 
migrated to the iso-positions. In the hope of a ber the 
two possible formule, Can and <oneuan> 
the author left methyl and ethyl iodides in contact with silver di- 
methylisocyanurate at the ordinary temperature for a long time. With 
methyl iodide, trimethyl isocyanurate only was obtained, and the 
mother-liquors when heated with hydrochloric acid in closed tubes 
gave no evolution of methyl chloride. With ethyl iodide, also, only 
triethyl isocyanurate could be isolated, but when the mother-liquors 
were heated with hydrochloric acid, methyl chloride was evolved. 
This would seem to point to the presence in these mother-liquors of an 
asymmetric triethyl cyanurate, having one ethyl radicle in the form 
of an ethoxy-group, and to the probability of the first of the above 
formule being the correct one for the dialkylcyanuric acids described 
(see preceding Abstract) by the author. In this case, the non-forma- 
tion of such an asymmetrical methyl-derivative is probably due to the 
facility with which the normal methyl-derivatives pass into the iso- 
compounds. i. TF. F. 


The Inversion of Cane-sugar by Benzoic Acid and the 
Hydroxybenzoic Acids. M. Korat (J. pr. Chem. [2], 34, 109— 
112).—Ostwald has shown by his electrical method that parahydroxy- 
benzoic is a weaker acid than benzoic acid, although it contains an 
additional hydroxyl-group. The inversion constants have been 
determined at 25°, and found to be for benzoic acid 0°02264, for 
salicylic acid 0°1176, for metahydroxybenzoic acid 0°0292, and for 
parahydroxybenzoie acid 0°0114. The relative strengths of the acids 
have been determined at 45°: viz., benzoic 1-0, salicylic 5°505, meta- 
hydroxybenzoic 1:294, parahydroxybenzoic 0°532. These iigures 
confirm Ostwald’s results. There are several arithmetical errors in 


the paper. H. B. 


Formation of Methane and Carbonic Anhydride from 
Cellulose. By F. Hoppre-Seyier (Zeit. physiol. Chem., 10, 401— 
440).—If the gases evolved from the mud of sewers, marshes, &c., 
contained in flasks are collected over mercury, they are found to 
consist after a time of almost equal volumes of carbonic anhydride 
and marsh-gas. If sea-water be added to the mud there is the same 
phenomenon, but the water of the Dead Sea prevented any evolution 
of gas. This gas undoubtedly comes from the cellulose in the 
vegetable remains in the muds. Van Tieghem (Compt. rend., 88, 
2U5, 89, 5) describes certain fungi (amylobacterium) as being 
concerned in the decomposition of cellulose. In the present research, 
sterilised filter-paper was used as a source of cellulose. In distilled 
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water it undergoes no change; in the presence of a small quantity of 
mud, the above-mentioned gases are formed abundantly if these 
amylobacteria are present; and no gas is found if they are absent. 
In a prolonged research lasting three and a half years, the gases were 
carefully collected, and analysed; the residue was then examined and 
analysed; the initial condition of the contents of the flask being 
known, it is found that carbonic anhydride and methane are the sole 
products of decomposition of cellulose by this ferment ; thus differing 
from all known fermentation processes among carbohydrates. The 
cellulose first takes up a molecule of water, forming a non-reducing 
sugar (C,H,,0.), which then splits into 3CO, + 3CH,. Such experi- 
ments must be performed in the dark to avoid the error which in 
sunlight would arise from the presence of chlorophyll in the alge of 
the mud. The chlorophyll is not destroyed even after being four 
years in the dark. Caoutchouc stoppers must not be used, as the 
author finds that diffusion of the gases takes place through such 
stoppers. W. D. H. 


Analogues of Choline. By L. Nremmowicz (Monatsh. f. Chem., 
7, 241—255).—By the action of trimethylamine on monochlor- 
acetone, the chloride of a base, COMe*CH,'N Me,Cl, is produced ; it is 
proposed to call this substance coprine chloride. In its formation and 
composition it may be considered as analogous to choline and betaine ; 
coprine chloride is obtained as a crystalline very deliquescent mass, 
and is very stable in methyl and ethyl alcohols. Its aqueous solution 
gives all the reactions of the alkaloids. Its platinochloride crystallises 
in golden-red needles, probably belonging to the monoclinic system ; 
its aurochloride in glistening prisms which melt at 139°5°, and are at 
the same time completely decomposed. In its physiological action, 
this base resembles but is not identical with curari. 

In like manner trimethylamine reacts with dichlorhydrin to form 
the chlorides of two bases, called sepine CH,Cl-CH(OH)-CH,"NMe,Cl, 
and aposepine, NMe,Cl-CH,-CH(OH)-CH.*NMe,Cl, best separated by 
fractional crystallisation of their platinochlorides, that of the former 
being the less soluble. Sepine plutinochloride forms aggregates of 
small, pale-yellow crystalline scales, and the awrochloride fragile, 
crystalline tablets. Aposepine platinochloride crystallises in rosy-red 
tables; and the awrochloride forms a sulphur-yellow crystalline powder. 
From the double salts, the chlorides of the bases were obtained in 
deliquescent white crystals, solutions of which give all the character- 
istic reactions of the alkaloids. V. & Y. 


Isoglucosamine. By E. Fiscner (Ber., 19, 1920—1924).— 
Phenylglucosazone (Abstr., 1884, 53) is prepared by heating 100 
grams of cane-sugar dissolved in 1 litre of water with 10 grams of 
strong sulphuric acid for one hour at 100°; 100 grams of phenyl- 
hydrazine and 170 grams of sodium acetate are added, and the whole 
warmed for 1} hours on a water-bath. It is then filtered and washed 
successively with water and alcohol. 

Isoglucosamine, CeHi3;NOs, is obtained by treating finely powdered 
phenylglucosazone suspended in 6 parts of alcohol and 2 parts of 
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water at 40—50° with 2} parts of zinc-dust and 1 part glacial 
acetic acid. It is kept at a temperature of 50°, and vigorously 
shaken until the glucosazone is entirely dissolved. It is then filtered, 
freed from zinc by means of hydrogen sulphide, and evaporated to a 
syrup under diminished pressureat 50°. The product, when treated with 
much absolute alcohol, yields a dark syrup which deposits crystals of 
isoglucosamine acetate after a time. On adding alcohol to the aqueous 
solution of this acetate, it separates in groups of slender needles. 
When heated it becomes brown at 135° and then melts slowly. The 
hydrochloride and sulphate form syrups. The picrate forms groups of 
slender, yellow crystals; the oxalate is crystalline and decomposes at 
140—145° with evolution of gas; it dissolves very readily in water but 
is almost insoluble in alcohol. The free base forms a syrup soluble in 
alcohol, having most of the properties of its isomeride. The aqueous 
solutions of its salts are strongly levorotatory. The relation of the 
base to levulose therefore appears to be the same as that of glucos- 
amine to dextrose. N. H. M.. 


Tetramethylenedicarboxylic Acid (1,2). By W.H. Perky, 
Jun. (Ber., 19, 2038—2044).—In the preparation of trimethylene- 
dicarboxylic acid by the action of ethylene bromide on ethyl sodio- 
malonate, a small quantity of oil of a high boiling point is formed. 
This is found to be ethyl butanetetracarborylate, CsH,COOEt),, 
formed according to the equation 2CHNa(COOEt), + C,H,Br, = 
C,H,(COOEt), + 2NaBr. This ethyl salt boils at 275—280° under 
225 mm. pressure ; it is a thick, colourless oil, which is still liquid at 
0°; the yield is small. On hydrolysis, it yields butanetetracarbogylic 
acid, C\KH,(COOH),, which, when heated, is decomposed into carbonic 
anhydride and adipic acid. 

When ethyl butanetetracarboxylate is treated with sodium ethoxide, 
the disodio-compound, C,H,{CNa(COOEt), |., is formed, and this by 
the action of bromine may be converted into ethyl tetramethylenetetracar- 
bowylate (1,1, 2,2), CsH,(COOEt),. The ethyl salt on hydrolysis yields 
tetramethylenetetracarborylic acid (1, 1, 2, 2), which may be obtained 
in colourless crystals. Theacid melts at 145—150°, and at a slightly 
higher temperature carbonic anhydride is evolved and tetramethylene- 

CH,-CH:COOH 
dicarboxylic acid (1,2), | | , is formed. As considerable 

CH,CH-COOH 
quantities of bye-products are also produced, it is better to heat an 
aqueous solution of the tetracarboxylic acid in closed tubes at 180— 
200°. The acid prepared in this way forms a syrupy mass. It could 
not be obtained in a crystalline form, and was therefore converted 
into the ethyl salt, a colourless liquid boiling at 238—242°. The acid 
may be obtained by hydrolysis of the purified ether in colourless 
feathery crystals melting at 130°; it forms characteristic salts. On 
oxidation with alkaline permanganate, oxalic acid is produced. When 
the acid is heated at 300°, water is given off and tetramethylenedt- 
carboxylic anhydride is formed; this is crystalline and melts at 76— 
78°. It is sparingly soluble in ether and benzene, easily in alcohol. 
Heated with resorcinol at 250°, it yields a red melt, which shows the 
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fluorescein reaction. The formation of this anhydride proves that 
the two carboxylic groups are united to neighbouring —S. 
lL. Tf. TF. 

Solubilities of the Acids of the Oxalic Series and of their 
Salts. By Z. N. MiczyNsx1 (Monatsh. Chem., '7, 255—272).—In this 
paper, a number of determinations are given of the solubility of some 
acids of the oxalic series and of their salts, and empirical formule 
are deduced from the results. The heating and cooling methods were 
both used. The principal results are given below :— 

Oxalic acid, S = 3°543 + 0°1759 (¢ — 0°5) + 0°002721 (¢ — 0-5 
+ 00000104 (¢ — 0°5)*. 

Calcium malonate, S = 0°2897 + 0°00423¢ — 0°0000233¢?. 

Barium malonate, S = 0°1438 + 0°V0382 (¢ — 0°2) — 00000192 
t — 0-2)’. 

' Succinic acid, S = 2°883 + 01583 (¢ — 05) + 0000372 (¢ — 0°5) 
+ 0:000105 (¢ — 0°5)’. 

Calcium succinate, from 24—41°, S = 1291 + 0°01114 (¢ — 0°2) 
+ 0°00001894 (¢ — 0°2)*; from 41°, S = 1152 — 0°0152 (¢ — 41°6) 
+ 0000581 (¢ — 41°6)°. 

Barium succinate, from 0—12°, S = 0421 + 0°000745 + 
0:000031# ; from 24°, S = 0°4077 — 0°00248 (¢ — 24-3) — 00000102 
(t — 243). 

Calcium isosuccinate, S = 05216 + 0°0000705 (¢ — 02) — 
0:000047 (¢ — 0-2)’. 

Barium isosuccinate, S = 1:905 + 0°1065 (¢ — 0:2) — 0°00101 
(t — 0°2)*. 

The results calculated from the above formule are in fair accord- 
ance with those observed. fe A 


A Peculiar Reaction of Malonic Acid. By S. Kieemann (Ber., 
19, 2030—2032).—Malonic acid dissolves readily in cold acetic anhy- 
dride, but on heating the solution, carbonic anhydride is evolved, and 
the liquid becomes of a yellowish-red colour with a strong yellowish- 
green fluorescence; the latter is especially marked on adding glacial 
acetic acid. The reaction is very sensitive, being produced with a 
milligram of malonic acid. Metallic malonates show the reaction 
slightly, but the ethyl salt does not do so at all. 

In preparing the new compound, it is best to heat a mixture of 
1 part of malonic acid, 1 part of anhydrous sodium acetate, and 3 parts 
of acetic anhydride gently on a water-bath. The yield is small, much 
of the malonic acid being decomposed into acetic acid and carbonic 
anhydride. The sodium compound, C,H;0,Na, forms a brownish- 
yellow powder. Hydrochloric acid precipitates the free acid from its 
aqueous solution in pale yellow flocks having the composition 
Cy, H,Os. 

A solution in dilute acetic acid evolves carbonic anhydride, and the 
remaining liquid appears to contain resinous matter only. When the 
sodium compound in acetic solution is boiled with phenylhydrazine, 
carbonic anhydride is evolved, and an orange-yellow compound of the 
formula C2,Hig.N,O, is formed. The reaction appears to take place 
according to the equation C,,H,;0,Na + 2NHPh'NH, + C,H,O, = 
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C,.H,0,(N-NHPh), + CO, + 2H,O0 + NaC.H;0,. This hydrazine 
is soluble in alcohol, glacial acetic acid, alkalis, and strong hydro- 
chloric acid; insoluble in water and ether. Strong sulphuric acid 
dissolves it, yielding a green solution, from which it is again precipi- 
tated on the addition of water. It melts with decomposition at 180°, 
i Be Be 


Normal Pentahydroxypimelic Acid and its Lactone. By H. 
Krirtant (Ber., 19, 1916—1920).—The lactone of pentahydroxypimelic 
acid, C,H,.Ox, is obtained by digesting the lactone of dextrose-carbo- 
xylic acid with an equal weight of nitric acid (sp. gr. 1°2) at 40° for 
24 hours. The product is diluted with hot water (500 grams of water 
to 10 grams of lactone), boiled for 15 minutes with an excess of 
calcium carbonate and filtered hot. The-calcium salt is digested with 
the equivalent amount of oxalic acid, filtered, and evaporated. The 
red syrup thus obtained is mixed with an equal volume of absolute 
alcohol, and kept over sulphuric acid, when the lactone separates in 
short slender needles. It melts at 143°, dissolves very readily in 
water, more sparingly in alcohol, and is soluble in ether. 

Hydrogen potassium pentahydroxypimelate was prepared, and also 
the barium (with 3 mols. H,0), and caleiwm (with 4 mols. H,O) salts. 

N. H. M. 

a-6-Diacetadipic Acid. By W. H. Perkin, Jun. and M. 
OsrempskyY (Ber., 19, 2045—2055).—From the high boiling residue 
obtained in the preparation of ethyl acetotrimethylenecarboxylate 
by the action of ethylene bromide on ethyl sodacetoacetate (Perkin, 
Trans., 1885, 829), the authors have isolated ethyl diacetadipate, 
COOEt-CHAc:CH,’CH,-CHAc‘COOEt. This ethyl salt, purified by 
distillation in a current of steam and conversion into the sodium com- 
pound, was reconverted into the ether by dilute sulphuric acid; it is 
a thick, colourless oil, and gives a dark reddish-violet coloration with 
ferric chloride. The disodiwm-derivative is pale-yellow and amorphous. 
With phenylhydrazine, the ethyl compound yields ethyl diphenylizin- 
diacetadipate, 


together with ethylene-dimethyloxyquinizine, 


CMe’CH., CH,-CH.——,CH-MeC 
NH¢ | eo < 

N—C,H, 
The former is crystalline and melts at 145°; at a higher temperature 
alcohol is given off and the quinizine is formed. The latter is soluble 
in alkalis and acids, but insoluble in neutral solvents; it is still solid 
at 250°. These compounds resemble those obtained from ethyl 
diacetosuccinate by Knorr and Biilow (Abstr., 1884, 1381). Ethyl 
diacetadipate dissolves in concentrated alcoholic ammonia, and the 
solution, after a time, deposits crystalline scales having the composi- 
tion C,,H.,N,0O,. These melt at 177°, and are probably ethyl diamido- 
diethylideneadipate, 


NH,'CMe : C(COOEt)-CH,-CH,C(COOEt) : CMe‘-NH, 


~ 
PN 
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it forms a platinochloride. When heated at 100°, ammionia is evolved, 
but the authors have not yet been able to determine whether the 
expected imide is formed. When ethyl diacetadipate is distilled in a 
vacuum, water is eliminated, and an oil formed which boils at 320— 
231° under 225 mm. pressure. It has the composition C,H»O;, and 
its constitution is probably COORtCH< Gy GH CH-COOEt. 
An alcoholic solution gives an intense violet coloration with ferric 
chloride. This compound is also produced, in a pure state, when 
ethyl diacetadipate is dissolved in concentrated sulphuric acid; it 
forms an unstable sodium-derivative. When heated with alcoholic 
potash, it yields methy/lketodehydroheptamethylenedicarboxylic acid, 
COOH-CH< Gp Gp >CH-COOK, together with methylketode- 
hydroheptamethylene, eee pe The acid crystal- 
lises in flat plates melting at 189°. At 250°, carbonic anhydride is 
evolved, and a new acid formed, the constitution of which has not yet 
been determined. The second compound forms a colourless neutral 
oil boiling at 188—190°, and having an odour resembling that of 
camphor. It forms oily compounds with phenylhydrazine. The 
ethyl-derivative when treated with phosphoric chloride yields a 
dichloro-derivative, C,,;H»O,Cl, ; this is a colourless unstable oil, which 
gradually evolves hydrochloric acid. When boiled with zinc-dust, it 
yields the monochloro-derivative, C\yHigC]1O,; this is a colourless oil 
boiling at 170—175° under 50 mm. pressure, and smelling like tur- 
pentine. 

When ethyl disododiacetadipate is treated with iodine, it yields ethyl 
diacetyltetramethylenedicarboxylate, a pale coloured oil, which, on 
hydrolysis, yields the free acid, crystallising in micaceous flakes with 
2 mols. H,O. This acid loses its water in a vacuum or at 80°, and 
melts at 210° with evolution of carbonic anhydride and formation of 
a high boiling oil. The acid is easily soluble in alcohol, ethyl acetate, 
and boiling water, sparingly in benzene and chloroform. 

~ % % 


Compounds of Aldehydes, Ketones, and Ketonic Acids, with 
Thioglycolic and Thiacetic Acids. By J. Boncartz (Ber., 19, 
1931—1935).— When anhydrous thioglycollic acid is mixed with alde- 
hydes, a reaction in most cases takes place, with development of heat ; 
in other cases, the reaction takes place only in presence of hydrogen 
chloride or zinc chloride. 

Dithiobenzaldehydeacetic acid, CHPh(S:CH,,COOH),, crystallises 
from its aqueous solution in needles, melting at 123—124°. Dithio- 
cinnamaldehydeacetic acid forms colourless plates, which melt at 145— 
146°. Dithiorthohydroxybenzaldehydeacetic acid melts at 151—152°. 
Dithiometanitrobenzaldehydeacetic acid forms colourless crystals, melting 
at 134—135°; the para-compound crystallises in lustrous, yellowish 
plates, which melt at 164—165°. 

Thioglycollic acid reacts with ketones only in presence of zinc chlo- 
ride or hydrogen chloride. 
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Dithiacetoneacetic acid, CMe,(S:CH.-COOH),, crystallises from 
chloroform in clear crystals, melting at 133—135°. Dithiaceto. 
phenoneacetic acid, CMePh(S-CH,’COOH),, crystallises from ether in 
large needles, which melt at 138—139°. Dithiobenzophenoneacetic acid 
is formed when its constituents are heated with zinc chloride at 100°. 
It melts at 163—164°. 

Thiopyrwvacetic acid, COOH’CMe(OH)-S:CH,-COOH, is prepared 
by mixing pyruvic and thioglycollic acids ; the reaction is accompanied 
with rise of temperature. It forms colourless crystals, melting at 
109—110°. It is decomposed by water into its constituents. When 
the melted substance is treated with hydrogen chloride, it is converted 
into dithiopyrwvacetic acid, COOH*CMe(S-CH,-COOH),. The latter 
dissolves readily in water, and melts at 159—160°, 

Dithioacetylbenzalilehyde, CHPh:(S:COMe),, is obtained by passing 
dry hydrogen chloride through a mixture of benzaldehyde and thi- 
acetic acid. It crystallises in slender needles, and melts at 147— 
148°. 

When the dithioaldehydeacetic acids, CHR(S:CH,,COOH),, are 
treated with dilute potassium permanganate solution, disulphones are 
formed. The disulphone of benzylidene, CHPh(SO,Me),., crystallises 
from water in slender needles, melting at 162—163°; the dimethyl- 
sulphone of metanitrobenzylidene, NO.*C;HyCH(SO,Me),., melts at 181 
—182° ; the para-compound melts at 239—240°. N. H. M. 


Some Disubstituted Derivatives of Pyrroline and their Con- 
stitution. By G. Cramictan and P. Siiper (Ber., 19, 1956—1964) — 
Pyrrolk etonedicarbowylic acid, COOH-C,NH;CO- COOH, is obtained by 
mixing a warm solution of 5 grams of pyrrylene-dimethyldiketone 
in 500 c.c. of water containing potash, with a’ boiling solution of 
28 grams of potassium permanganate in 730 c.c. of water. It is after- 
wards filtered, and the precipitate extracted several times with boiling 
water. The filtrate is evaporated down, treated with dilute sulphuric 
acid and quickly extracted 10 or 12 times with ether. The acid is 
crystalline, and readily soluble in ether, alcohol, and acetone, almost 
insoluble in benzene, chloroform, &c. The sileer salt forms a canary- 
coloured precipitate. The dimeth yl compound, C,H;NO;Me,, crystal- 
lises from boiling water in long needles, melting at 144—145°. When 
the potassium salt is fused with potash, it is converted into potassiwm 
Pp yrryldicarboxylate, C,N H,(COOK):. 

The free acid is soluble in ether, acetone, hot water, and alcohol, 
insoluble in ethyl acetate, benzene, ke. It decomposes at 260°, with 
evolation of carbonic anhydride. The silver salt forms a white curdy 
precipitate ; the bariwm salt crystallises from water in lustrous needles. 
The dimethyl salt separates from its aqueous solution in long needles, 
melting at 132°. It is readily soluble in ether, alcoho], and benzene. 
The diethyl salt melts at 82°. 

Pyrrylketonedicarboxylic acid is also formed when pyrrylmethyl- 
ketonecarboxylic acid is oxidised with potassium permanganate. The 
two acetyl-groups in pyrrylenedimethylketone must therefore have 
the same position as the acetyl and carboxyl groups in pyrrylmethy]l- 
ketonecarboxylic acid. 
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When potassium pyrrylmethylketonecarboxylate is heated with 
potassium carbonate at 280—300° in a retort, an oil distils over 
which soon solidifies. It is pyrryl methyl ketone, and melts at 90— 
91°. The formation of this ketone, together with the fact that methylic 
pyrrylmethylketonecarboxylate can be obtained directly from methylic 
pyrrylearboxylate, show that the two substituted radicles replace 
symmetrical hydrogen-atoms; the constitution represented by the 


general formula <aeone, in which the substitution has taken 


place in the CH-group, adjacent to the imide-group, is the most pro- 
bable (compare this vol., p. 626). N. H. M. 


Presence of Ordinary Cymene and an Aromatic Hydro- 
carbon, C,.H,,,Jin Resin Spirit. By W. Keer (Ber., 19, 1969— 
1970).—Paracymene was found to be present in the mother-liquor 
obtained in the separation of metisocymene from resin spirit. The 
sulphonamide melts at 115°5° (not at 111—112°, as given by Jacobsen). 

In sulphonating the fraction of resin spirit boiling below 160°, 
a barium salt, (Cp)H,,SO;).Ba + H,O, was obtained. The sulphonamide 
crystallises from water in plates, melting at 130°. N. H. M. 


Nitrophenyl Benzoates and Nitrobenzoates and their Pro- 
ducts of Decomposition. By G. Neumann (Ber., 19, 2018—2022). 
—Continuing his previous work (this vol., p. 350), the author slowly 
dissolved orthonitrophenyl benzoate in a mixture of equal parts of 
nitric acid of sp. gr. 1°52, and sulphuric acid of sp. gr. 1°82. A tri- 
nitrated nitrobenzoate was not obtained, but the products of the reac- 
tion contained trinitrophenol and metanitrobenzoic acid. Trinitro- 
phenyl nitrobenzoate was probably first formed, and then decomposed 
by the sulphuric acid. 

Paranitrophenol, when heated with benzoic chloride, yields para- 
nitrophenyl benzoate. The reaction is at first very violent, and great 
care must be taken to avoid an explosion. The salt crystallises in 
thin colourless and efflorescent needles, melting at 142°5°. Itis soluble 
in chloroform, alcohol, ether, benzene, &c. When dissolved in nitric 
acid of sp. gr. 1°48, it yields paranitrophenyl metanitrobenzoate. This 
is easily soluble in boiling alcohol and glacial acetic acid, crystallises 
in soft, silky, colourless needles, and melts at 135°5°._ When this com- 
pound is dissolved in nitric acid of sp. gr. 1°53, it yields orthopara- 
dinitrophenyl metanitrobenzoate, already obtained from orthonitro- 
phenyl benzoate. With a mixture of nitric and sulphuric acids, the 
reaction was the same as in the case of the ortho-compound, trinitro- 
phenol and benzoic acid being produced. L. T. T. 


Method for Preparing Primary Amines. By J. Tare (Ber.,19, 
1924—1931).—Ethylamine can be prepared by heating a cooled solu- 
tion of 1 part of ethylidenephenylhydrazine in 5 parts of 96 per cent. 
alcohol, with small quantities of 2 per cent. sodium amalgam and 
glacial acetic acid, the latter being always in excess. It is then super- 
saturated with concentrated soda solution and distilled. The distillate 
is made acid with sulphuric acid, evaporated, and the syrup obtained 
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is mixed with much powdered caustic potash ; ethylamine is given off, 
with great development of heat, and may be condensed by the use of 
a freezing mixture. The yield is 45 per cent. of the theoretical. In 
a similar manner, isopropylamine was prepared from acetonephenyl-. 
hydrazine. The yield was 70 per cent. of the theoretical. 

Pentylamine, CH,Me: CH,-CHMe-NH,, is obtained by treating 1 part 
of methylpropylketone-phenylhydrazine dissolved in 10 parts of 
alcohol with 25 parts of 2°5 per cent. sodium amalgam, and the neces- 
sary amount of glacial acetic acid. It boils at 89—91°, under 755 mm. 
pressure. It is a mobile oil, having a strong ammoniacal odour, 
and is miscible in all proportions with water, ether and alcohol. The 
hydrochloride forms lustrous needles; the normal owalate crystallises 
from alcohol in plates ; hydrogen pentylamine oxalate and the platino- 
chloride were also prepared. 

Phenylethylamine, CHMePh:N FH), is prepared by heating 12 grams 
of phenylhydrazine-acetophenone dissolved in 50 grams of alcohol 
with 325 grams of 2°5 per cent. sodium amalgam and glacial acetic 
acid. It forms an oil, boiling at 182—185° under 741 mm. pressure; 
rather readily soluble in water, miscible in alcohol and ether. The hydro- 
chloride crystallises in groups of needles, readily soluble in alcohol 
and ether. It melts at 155°. The sulphate forms stellate groups of 
plates, very readily soluble in water. It melts at 170°. The ovalate 
and platinochloride are also described. 

Phenylpropylamine, C,H,,;N, is prepared from cinnamaldehyde- 
phenylhydrazine. It is purified by means of the oxalate. It boils at 
215—216° (uncorr.) under 752 mm. pressure, is not very readily 
soluble in water, but is miscible with alcohol and ether. It absorbs 
carbonic anhydride from the air very readily, with formation of a 
white, crystalline mass. 

(Enanthylamine (b. p. 153—154° under 741 mm. pressure) and 
benzylamine were prepared in a manner similar to the above com- 


pounds. N. H. M 


Removal of Methyl from Tertiary Aromatic Amines. By W. 
Sragvet (Ber., 19, 1947—1949).— When pure dimethylaniline (2 parts) 
is treated with acetic bromide (1 part), trimethylphenylammonium 
bromide and methylacetanilide are formed. 

Methylacetometachloranilide, C,H,Cl-NMeAc, may be prepared from 
dimethylmetachloraniline (2 mols.) and acetic bromide (1 mol.). The 
product is extracted first with water, which dissolves the trimethyl- 
metachlorophenylammonium bromide formed in the reaction, and then 
with ether. It crystallises from benzene in plates, which melt at 
92°5, and boil above 245°. 

Ethylacetanilide was prepared from diethylaniline in a similar 
manner. N. H. M. 


Introduction of Methyl into Metanitraniline. By W. 
StaepeL and H. Baver (Ber., 19, 1939 — 1946).—Reinhardt and 
Staedel previously (Abstr., 1883, 578) showed that the substitution 
of methyl and ethyl in aromatic amines will take place at a much 
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lower temperature if the hydrobromides of the bases are used instead 
of the hydrochlorides. 

Nitraniline hydrobromide, NO.C,HyNH2,HBr, is prepared by 
quickly adding finely-divided nitraniline to cold 45 per cent. hydro- 
bromic acid solution; the whole solidifies to a mass of lustrous plates. 
It is readily soluble in water. 

Trimethylmetanitrophenylammonium bromide, NO.C,HyNMe;Br, is 
obtained, together with metanitrodimethylaniline, when metanitraniline 
is heated for 8 to 10 hours on a water-wath with rather more than 
3 mols. of metbyl alcohol. It dissolves readily in water and separates 
in well-formed colourless prisms. Freshly precipitated silver chloride 
converts it into the chloride; the latter resembles the bromide. 

Trimethylmetanitrophenylammonium hydrowide, obtained by the action 
of silver or lead oxide on the bromide, is very unstable; it absorbs 
carbonic anhydride quickly from the air. On evaporating its solution, 
even at a low temperature, it decompeses with formation of nitro- 
dimethylaniline. The carbonate of the ammonium base is also un- 
stable. In preparing the ammonium hydroxide from the bromide, 
small quantities of metanitrophenel and trimethylamine are formed. 

Metanitrodimethylaniline is readily obtained by heating an aqueous 
solution of the hydroxide of the quaternary base at 150°. It forms 
large monoclinic prisms, @: 6: é = 09123: 1 : 0°6758, soluble in ether 
and benzene. It melts at 59—60°. 

Metamidodimethylaniline is a liquid boiling at 258°. The hydro- 
chloride crystallises in prisms. The acetyl-derivative separates from 
its solution in dilute alcohol m needles melting at 87°. 
Trimethylmetanitropheny lmetanitrophenoaide, 


NOrzC,HrNMe;'0-C,Hy NO, + 3H,0, 


is obtained ‘by mixing the free ammonium base with metanitrophenol. 


It forms large, orange-red plates, readily soluble in water; it melts 
at 62°. N. H. M. 


Action of Concentrated Hydrochloric Acid on Nitrosodi- 
methylaniline. By R. Méutavu (Ber.,.19, 2010—2013).—200 grams 
of nitrosodimethylamiline hydrochloride are warmed with 1 kilo. of 
hydrochloric acid at 100—105°, and allowed to cool. After 24 hours, 
crystals of dichloroparaphenylenediamine hydrochloride separate. The 
free base, CsH,(NH:.).Cl, [= 1:4:2:5], erystallises from water in 
lustrous prisms, melting at 164°. When oxidised, it yields para- 


dichloroquinone. Dichloroguinonedichlorimide, CHCl<hot>> is ob- 


tained by the action of chloride of lime on a solution of the base in 
hydrochloric acid. It forms prisms melting at 134—135°. 

The mother-liquor from the nitrosodimethylaniline hydrochloride 
was found to contain dimethylparaphenylenediamine and dimethyl- 
diparachloroparaphenylenediamine. N. H. M. 


Action of Orthotoluidine on Quinol and Resorcinol. By 
M. Paiup (J. pr. Chem. [2], 34, 57—73).—Parahydroryphenylortho- 
tolylamine, HO-C,HyNH-C,H,Me, quinol, orthotoluidine, and calcium 
VOL. L. 3s 
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chloride are heated together at 240—250°, the product fractionated 
in a current of hydrogen, and that portion boiling below 370° crys- 
tallised from mixed benzene and light petroleum. It melts at 90°, 
and boils at 382—384° (corr.) in hydrogen without decomposition. 
It is almost insoluble in water, but its solution in alkalis decomposes 
quickly. When heated with concentrated hydrochloric acid at 240°, 
it is decomposed into quinol and orthotoluidine. Heated with zinc- 
dust, it gives hydroacridine and acridine, the intermediate phenyl- 
orthotolylamine not being formed. Dry hydrogen chloride passed 
into the ethereal solution causes the separation of the crystalline 
hydrochloride, C\s3H,NO,HC1; it is decomposed by moist air. The 
dimethyl-, formyl-, diacetyl-, and dibenzyl-derivatives were prepared 
by heating with methyl iodide, formic acid and sodium formate, 
acetic acid and sodium acetate, and benzoic chloride respectively ; 
the first boils at 335—336°, and is a liquid; the other three are crys- 
talline, and melt at 136°5°, 106", and 171° respectively. 

Diorthotolylparaphenylenediamine, CsH,(NH-C;H;)..— This is always 
produced in the preparation of the preceding compound, and by 
employing a higher temperature (280—290°) and less quinol, it 
may be obtained in large quantity. It is colourless, crystalline, melts 
at 135°, boils at 420°, and is scarcely dissolved by dilute acids. The 
erystalline hydrochloride, C»H»N2,2HCl, is instantly decomposed by 
water. The dimethyl-, diformyl-, diacetyl-, dibenzoyl-, and dinitroso- 
derivatives are described; the first is a liquid boiling at 385—390°; 
the others are crystalline, and melt at 165°, 186°, 235°, and 140° 
respectively. 

Metahydroxyphenylorthotolylamine, HO-C,HyNH-C,H,.—Resorcinol 
and orthotoluidine are heated at 260—280°, the product fractionated, 
and that portion which boils at 355—360° is converted into the formy]l- 
derivative, then recrystallised, and decomposed by hydrochloric acid. 
It is a coloured oil boiling at 370—375°. It dissolves in warm dilute 
acids and in alkalis; the mono-formyl-derivative melts at- 169°: 
Heated with zinc-dust, it also yields hydroacridine and acridine. 

No phenylorthotolylparaphenylenediamine could be obtained by 
heating aniline with parahydroxyphenylorthotolylamine, but only 
diphenylparaphenylenediamine. H. B. 


Influence of Substituted Elements and Radicles on the 
Shade of some Dyes. By K. Heumann and T. Heipteere (Ber., 19, 
1989—1993).—Dichloropararosaniline, OH-C(C,H,Cl-NH.).*C,;Hy NH, 
is obtained by heating 20°9 grams of paratoluidine, 50 grams of 
chlororthotoluidine, and 106 grams of 75 per cent. solution of arsenic 
acid for some hours at 190°. When cold, the product is boiled with 
water and filtered; the solution is treated with a small quantity of 
soda, filtered, and salted out. It is then dissolved in water, preci- 
pitated with ammonia, and extracted with ether to remove chrys- 
aniline. It is soluble in alcohol, sparingly soluble in ether, and 
insoluble in water. With a small quantity of an acid, it yields a 
splendid bluish-red solution, whilst in presence of more acid the 
colour changes to a brownish-red. It dyes silk a magenta colour 
with a strong blue shade, whilst pararosaniline yields a yellowish-red. 
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When reduced, it yields a salt of the leuco-base; the free base forms 
a red crystalline mass, readily soluble in dilute acids. When para- 
toluidine (1 mol.) and metachloraniline (2 mols.) are heated with 
arsenic acid at about 190°, a base is formed, which dissolves in 
alcohol, yielding a reddish-yellow fluorescent solution. It is probably 
a chrysaniline. 

Trichlorotriphenylrosaniline, 


OH-C(C,H,N H-C,H,Cl).°6€¢;H,;Me-NH-C,H,Cl, 


is prepared by heating 10 grams of rosaniline, 100 grams of ortho- 
chloraniline, and 1:2 gram of benzoic-acid for several hours at the 
boiling point of the chloraniline. On treating the product with 
hydrochloric acid, the dye is-precipitated as a fine blue silt. This is 
filtered, dissolved in alcohol, and again:precipitated with hydrochloric 
acid. The hydrochloride is.a dark-blue powder, insoluble in water ; 
the alcoholic solution has:a splendid blue colour. The free base is 
obtained as a red flaky mass, on treating the alcoholic solution of the 
hydrochloride with ammonia ; it is insoluble in water, but soluble in 
alcohol, ether, and benzene. When reduced with zinc-dust, the leuco- 
base separates as a white precipitate, which rapidly becomes blue on 
exposure to air. It dyes silk a blue-violet, corresponding with 
methyl-violet 3B. 

An isomeric trichlorotriphenylrosaniline was prepared from meta- 
chloraniline and rosaniline, in presence of benzoic acid. Its pro- 
perties resemble those of the ortho-compound, but it dyes silk more 
strongly. bluish-violet, corresponding with 6B. When treated with 
fuming sulphuric acid, a product was obtained which dissolved in 
water and dyed silk a.pure blue. 

A third trichlorotriphenylrosaniline was prepared from _para- 
chloraniline ; it dyed silk a bluish-violet ofa shade between those of 
the ortho-- and’ meta-compounds. ; N. H. M. 
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Constitution of the. Aldehydines.. By O. Hinspere (Ber., 19, 
2025—2027).—Ladenburg (Abstr., 1879, 233) ascribed the formula 


N— CHR 
CHK x , to this class of compounds in preference to either 
N— CHR - - 
N—CHR —— 
CHy<y=cur % ©-Hv<y(cH,R) > 
When anhydrobenzoyldiamidotoluene (formed by melting together 
metaparatoluenediamine with benzoic acid) is heated in benzene 
solution with benzyl chloride at 160°, monobenzylanhydrobenzoyl- 
diamdotoluene is formed, together with a little of the dibenzyl- 
derivative. This compound the author finds to be identical with 
tolubenzaldehydine. I1t is thus clear that the latter is an anhydro- 
amidine, and it is probable that the aldehydines generally belong to 
this class of compounds; the third of the above formulm, therefore, 
most correctly represents their constitution. L, T. T. 


Azo-compounds. By W. Srazpet and H. Baver (Ber., 19, 1952 
—1956).—Diazoamidobenzene is conveniently prepared by gradually 
332 
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adding a solution of sodium nitrite (18 parts) to aniline (50 parts), 
dissolved in 15 parts of sulphuric acid and 1500 parts of water. The 
temperature is kept at about 27° by the addition of ice. After 30 
minutes, the whole is filtered, washed, and dried at the ordinary 
temperature. The yield is 97—98 per cent. of the theoretical. 

To prepare amidoazobenzene, the above compound is dissolved whilst 
still moist in two to three times its weight of aniline; the solution is 
then mixed with an amount of aniline hydrochloride equal to one- 
tenth the weight of diazoamidobenzene, and kept for two hours at 
a temperature not above 40°. On adding the quantity of hydrochloric 
acid corresponding with the aniline present, the amidoazobenzene 
separates. The yield is almost quantitative. 

Metanitrophenylazodimethy lamidobenzene, NO,C,;HyN2C,HyNMe,, is 
obtained by shaking together 10 grams of dimethyaniline, 11°3 grams 
of metanitraniline, 4—5 grams of sulphuric acid, and 600—700 c.c. of 
water, and as soon as the temperature has reached 27°, treating with 
7 grams of sodium nitrite in 70 c.c. of water. In 30 minutes it is 
filtered, washed, and dried. It crystallises from alcohol, which dis- 
solves it sparingly, in lustroas, red plates, melting at 159—160°. When 
treated with ammonium sulphide, it is decomposed, yielding metanitr- 
aniline and paramidomethylaniline. Zinc in presence of acid reduces 
it to metaphenylenediamine and paramidomethylaniline. This mixture, 
when oxidised, yields a splendid blue dye. 

Metachlorophenylazodimethylamidobenzene, CsH,Cl-N."C;HyNMe,, is 
prepared from metachloraniline and dimethylaniline in a manner 
similar to the above compound. It forms yellow plates, rather 
readily soluble in alcohol; it melts at 98°. 

Metanitrophenylazometachlorodimethylamidobenzene, 


NO,°C,H;N,"C,H,Cl-NMe,, 


crystallises from alcohol in reddish-yellow plates, melting at 155— 
156°. When reduced with zine and acid, it yields a mixture of 
bases ; these on oxidation give a splendid blue dye. 


N. H. M. 

Synthesis and Constitution of the Two Propylbenzoic Acids, 
C,H;C,H;COOH = [1:4]. By R. Meyer (J. pr. Chem. [2], 34, 
91—104).—The details of the syntheses of primary propylbenzoic 
acid and of cumic acid (comp. Abstr., 1882, 840 and 971) are now 
recorded, in consequence of recent work by Widmann (Ber., 19, 
245, &e.). 

Cumic Acid.—(1.) Preparation from cumene derived from cumic 
acid, the latter being itself made from cumin oil. The cumene was 
converted into bromcumene, boiling at 216° (corr.), and the latter 
found to be pure. It was mixed with benzene, sodium added, and 
moist carbonic anhydride passed for 48 hours. The product was 
extracted with water, and the aqueous solution acidified, when 
cumic acid separated ; the identity of this was established in all its 
properties except the melting point, which was 110° instead of 116— 
117°. All endeavours to raise the melting point by recrystallisation, 
&ec., were unavailing, as also all attempts to convert the ordinary acid 
into a modification, melting at the lower temperature. (2.) Cumic 
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acid was therefore prepared from synthetical cumene. Isopropyl 
iodide prepared from glycerol was converted into the bromide by 
the direct action of bromine (comp. p. 929); the purified product, 
mixed with benzene, was gradually run on to aluminium bromide— 
prepared by the action of bromine on aluminium, and removal of 
excess of bromine by a stream of air—and the whole finally warmed. 
The cumene formed was separated by addition of water and fractional 
distillation, and was then treated with sodium and benzene as above; 
the cumic acid obtained melted at 116—117°. 

Primary Propylbenzoic Acid.—Primary propylbenzene prepared by 
Fittig’s method was brominated. Parabromopropylbenzene is a liquid 
boiling at 220° (corr.). When oxidised with nitric acid, it yields 
parabromobenzoic acid and a trace of another acid, probably ortho- 
bromobenzoic acid. Parabromopropylbenzene when treated with 
sodium and carbonic anhydride, as described above, yields parapropyl- 
benzoic acid ; this melts at 140°, and on oxidation with permanganate 
yields terephthalic acid and another substance not identified. 

In neither of the above syntheses is the yield good, nor was a 
better one obtained by acting with sodium. amalgam on parabromo- 
propylbenzene and ethyl chlorocarbonate. In.the-last reaction, there 
is also formed mercuric propylphenyl, Hg(C,Hy€;H:)2, a crystalline 
compound melting at 109—110°. H. B. 


Preparation of Phenylacetic Acid. By W. Srarpet (Ber., 19, 


1949—1952).—100 grams of benzyl cyanide; boiling at 210—235° 
(prepared from the chloride by Mann’s method) are added to 
300 grams of dilute sulphuric acid (3 vols.acid to 2 vols. water), and 
the whole heated over a flame until a reaction begins; the flame is 
then removed, and in a few seconds the reaetion becomes very violent, 
To avoid loss, the flask containing the substance is provided with a 
tube bent twice at right angles, the end of which is fitted into a 
double-necked flask containing water. A funnel is fitted into the 
second neck of the flask so that it-dips under the water. To avoid 
water being ejected through the funnel, a dish is placed at the 
opening. When the first violence of the reaction ceases, the whole is 
heated for some time; the product is then mixed with water and 
washed to remove sulphuric acid. The best results are obtained 
when the reaction is very violent; care should therefore be taken that 
the mixture is sufficiently heated at first.. The yield was 71°5 per 
cent. of the theoretical amount. N. H. M. 


Isomerism in the Cinnamic Acid Series. By E. Ertenmeyer 
(Ber., 19, 1936—1938).—Erlenmeyer and Stockmeyer previously 
obtained (Stockmeyer, Diss. Nuremberg, 1883) an acid isomeric with 
bromocinnamic acid, melting at 153°5°, which when treated with 
sodium carbonate yielded phenylacetylene, f-bromostyrolene and 
phenylpropiolic acid. Concentrated sulphuric acid converts it into 
benzoylacetic acid and bromacetophenone. When a solution of the 
acid in glacial acetic acid at 0° is saturated with hydrogen bromide, an 
isomeride is obtained which melts at 159—160°. This, when heated 
with hydrobromic acid gives acetophenone and phenylethylaldehyde. 
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The amthor ascribes to the acids melting at 153°5° and 159—160° 
the respective formule CPhBr : CH-C(OH) <0>0(0H)-CH : CPhBr 


and CPhBr: CH-C(0H)<0>0(0H)-CBr :CPhH (comp. Michael 


and Browne, this vol., p. 702, and Michael, this vol., p. 687). 

It is suggested that some cases of isomerism of carboxylic acids, 
and the formation of acid salts of monobasic carboxylic acids may be 
due to polymerisation (Ber., 3, 342). Thus tartaric acid would be a 
combination of dextro- and levo-tartaric acids, 


COOH-CH(OH):CH(OH): (0H) <9 >C(OH)-CH(OH)CH(OH): 


COOH, 
and fumaric acid, a-‘combination of 2 mols. of maleic acid. 
N. H. M. 


Phenol:Urea. -By H. Ecxenrotn (Arch. Pharm. [3], 623—625). 
—This new compound is easily obtained perfectly pure from phenyl 
carbonate which has been recrystallised from alcohol; this is dis- 
solved in a little boiling alcohol, the calculated amount of ammonia 
gradually added, and after digesting the mixture on the water-bath 
until the odour of ammonia has disappeared, allowing it to cool. The 
compound in question then crystallises out in small, colourless, lustrous 
plates. Phenol urea shows all the reactions of phenol and of urea; it 
is easily seluble in water and alcohol ; the aqueous solution gives the 
well-known ‘violet coloration :with ferric: chloride. Exposed to the 
air, the crystals:readily effloresce, part of the phenol volatilising ; by 
carefully heating it at about 30—35°, the phenol can be almost 
entirely removed. It:meltsat 61°. Nitrogen estimations indicate a 
formula corresponding with 1 mol. urea and 2 of phenol, 


CO(NH:).,(C.HsOH)>. J. , A 


Condensation of Terephthaldehyde with Hydrocarbons. By 
H. Oppenneimer (Ber., 19, 2028—2030).—Griepentroz has lately 
shown (this vol., p. 887) that although sulphuric acid does not cause 
the condensation of benzaldehyde with benzene, such a condensation 
does take place if the mixture of the two substances be heated 
with zinc chloride. The author finds that if terephthaldehyde is dis- 
solved in strong sulphuric acid, excess of benzene added to the 
mixture, and the whole heated in closed tubes at 100°, condensa- 
tion takes place, the compound CHPh,C,H,COH being formed. 
This is a viscous oil which distils with decomposition at 190—195°, 
solidifies in a freezing mixture, and then melts at — 15°. It forms a 
crystalline hydrogen sodium sulphite compound, which yields up the 
aldehyde again when acted on by acids or bases. When treated with 
silver oxide, the aldehyde is oxidised to diphenomethylbenzoic acid, 
CHPh,C,H,COOH, a white substance melting above the boiling 
point of mercury. With stronger oxidising agents (chromic mixture 
or permanganate), the aldehyde yields diphenylcarbinolbenzoic acid, 
OH-CPh,’C,H,COOH. ‘ae Be 
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Colouring Properties of Benzidine Azo-dyes. By R. Méstau 
(Ber., 19, 2014—2015).—Bleached cotton-wool is mordanted with 
benzidine by putting it into a boiling solution of benzidine hydro- 
chloride and continuing the boiling until all the air is expelled. 
After 24 hours, it is taken out and washed well with boiling and with 
cold water. When the mordanted cotton-wool is put into a solution 
of nitrous acid and then into a solution of sodium naphthionate 
and boiled, Congo-red is formed in the fibre. In a similar manner, 
chrysamine-yellow is formed when an alkaline solution of salicylic 
acid is used. The author considers that the importance of so-called 
benzidine azo-dyes is due to the presence of paradiamidophenyl in the 
molecule of these substances. N. H. M. 


Dinitronaphthylamine. By O. N. Wirt (Ber., 19, 2032—2033). 
—Referring to Merz and Ris’ method for the preparation of ortho- 
nitraniline (this vol., p. 872), the author states that he has also found 
the ammonia method available for preparing dinitronaphthylamine. 
Dinitronaphthol (prepared by precipitating a boiling aqueous solution 
of commercial Martius’ yellow with hydrochloric acid) is heated with 
alcoholic ammonia in sealed tubes at 190—200°. The author finds that 
dinitronaphthylamine melts at 239° (Liebermann and Hammerschlag 
give 235°). Above 200°, alcohol acts on this compound, yielding 
a nitramidonaphthol apparently. a Be Be 


Behaviour of 8-Dinaphthylamine. By C. Ris (Ber., 19, 2016— 
2017).—A-Dinaphthylamine is decomposed by strong hydrochloric 
acid at 195—205° into B-naphthol and B-naphthylamine. 

When £A-dinaphthylamine is heated with twice its weight of zinc 
and ammonium chloride for eight hours at 370° it is converted into 
f-mononaphthylamine. N. H. M. 


a-Naphthyl Phenyl Ketone. By K. Etss and G. Sremike (Ber., 
19, 1965—1968).—a-Naphthyl phenyl! ketone is conveniently prepared 
by Friedel and Craft’s method (compare this vol., p.461). When heated 
with sulphuric acid, it is decomposed into benzoic and §-naphthalene- 
sulphonic acids. Bromine in presence of sunlight acts on the ketone 
with formation of Rospendowsky’s monobromide (compare Compt. 
rend., 102, 872) ; it melts at 100°5°. 

Dinitromonobromo-a-naphthyl phenyl ketone, Cy,,H,OBr(NO,)., is 
obtained by dissolving the ketone in fuming nitric acid. It forms 
small lustrous crystals of a deep yellow colour which decompose at 
90° with evolution of gas. 

Monobromo-a-naphthyl-phenyl-ketonesulphonic acid is formed when 
the monobromide is treated with sulphuric acid. It crystallises in 
lustrous plates melting at 116°. 

When the ketone is reduced with zine and a‘coholic solution of 
hydrogen chloride, the @-pinacoline, CPh(CjH;).°COPh, is obtained. 
It crystallises from a mixture of alcohol and ether in small, colourless 
grains melting at 130°. It is decomposed when boiled with alcohol 
and caustic potash, yielding dinaphthyl phenyl carbinol, melting at 
160—170°, and benzaldehyde. N. H. M. 
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Naphthoic Acids. By A. G. Exsrranp (Ber.,19, 1982—1989).— 
When amidonaphthoic acid (m. p. 211—212°; compare Abstr., 1885, 
549) is diazotised by adding a solution of potassium nitrite (1 mol.) to 
a cooled thin paste of the amido-acid (1 mol.) and sulphuric acid 
(2 mols.), a compound is formed to which the formula C,H..N30, is 
provisionally assigned. It is a brownish-red powder which gives 
deep red solutions in alkalis; it melts at about 285°. Tin and 
hydrochloric acid do not seem to act on it. 

When nitro-a-naphthoic acid melting at 239° is warmed with 
fuming nitric acid, dinitronaphthoic acid (m. p. 265°) is formed as 
chief product together with a-dinitronaphthalene and dinitro-a-naph- 
thoic acid, CywHs(NO.).COOH. The latter crystallises in small 
lustrous needles melting at 215°; it dissolves readily in alcohol and 
glacial acetic acid, sparingly in benzene and light petroleum. The 
ethyl salt crystallises from alcohol in colourless needles which melt at 
137°. Nitramido-a-naphthoic acid is obtained by saturating an 
ammoniacal solution of the dinitro-acid with hydrogen sulphide. It 
forms yellow microscopic needles. 

When dinitro-z-naphthoic acid melting at 265° is reduced in 
ammoniacal solution with hydrogen sulphide, an intense blue colora- 
tion is produced. On adding acetic acid to the solution previously 
freed from excess of hydrogen sulphide, a deep blue precipitate is 
formed. This is purified by dissolving it in ammonia and precipi- 
tating with acetic acid. The analyses and properties of the com- 


pound point to the formula COOH-OnH< | S0:. It is sparingly 
N 


soluble in the usual solvents.. The salts could not be crystallised. 

Trinitro-a-naphthoic acid,. Cj H,(NO,);COOH, is obtained by warm- 
ing a solution of the dinitro-compound (m. p. 265°) in a mixture of 
nitric and sulphuric acids. It crystallises from alcohol, in which it 
dissolves very readily,.in hard, needles melting at 236°. The ethyl 
salt crystallises from alcohol in groups of needles; it melts at 191°. 

In the preparation ef the compound above mentioned, another 
trinitro-a-naphthoic acid. isformed. The best yield of this substance 
is obtained when dinitronaphthoic acid is heated for a long time 
almost to boiling with a mixture of nitric acid of sp. gr. 1°42 and 
fuming acid. It crystallises from glacial acetic acid in small hard 
cubic crystals. rather sparingly soluble in alcohol; it melts at 293°. 
The ethyl salt forms needles melting at 150°. 

Nitronaphthamide, NO,CjH,CONH),, is prepared by heating on 
a water-bath a solution of a-naphthamide in nitric acid (sp. gr. 1°42) 
to which some fuming acid has been added. It crystallises from 
alcohol, in which it is sparingly soluble, in slender needles melting at 
280°. When heated with fuming hydrochloric acid at 170°, it is 
converted into dichloronaphthostyril (compare this vol., p. 715). 

N. H. M. 

Pyrene. By E. Bampercer and M. Pup (Ber., 19, 1995—1999 ; 
compare this vol., p. 718).—When pyrenic acid (Joc. cit.) is distilled 
with lime, pyrene ketone, probably of the formula C,.H,°CO, is obtained ; 
it crystallises from dilute alcohol in lustrous, gold-coloured plates 
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melting at 141°, and has all the properties of a ketone. The forma- 
tion of this substance shows that pyrenic acid is a ketonic acid, and 
that the CO-group cannot have the a-position. 

Pyrenic acid is oxidised by dilute potassium permanganate solution 
with formation of naphthalenetetracarborylic acid, CyH COOH); 
this crystallises in colourless glittering needles; when distilled with 
lime it yields naphthalene. N. H. M. 


Polygonie Acid. By Rapemaxer (J. Pharm. [5], 13, 140—141). 
—This acid can be extracted from Polygonum hydropiper by treating 
the plant with water containing a little sodium carbonate; after 
24 hours’ maceration, basic lead acetate is added to the extractive 
solution. The lead is precipitated by sulphuric acid, the acid 
extracted by means of ether, and the ethereal solution evaporated. 
The residue is then treated with water and the solution filtered, 
resinous matter remaining on the filter. The filtrate is decolorised 
by means of animal charcoal, again filtered, and gelatin added to 
remove tannin, finally the solution is-evaporated just to dryness, the 
residue extracted with ether, and the selution allowed to evaporate 
slowly. Polygonic acid is obtained in the form of long needle-shaped 
crystals; its aqueous solution is not precipitated by tannin, nor by a 
mixture of ferrous and ferric salts, which serve to detect gallic 
and tannic acids. It is very soluble in water, less soluble in ether, 
insoluble in light petroleum. It is not decomposed at 100°. 

J. T. 

Diquinoline- [2’ : 2'] derivatives. By H. Weiner and G. Giaser 
(Monatsh. Chem., 7, 308—330).—In a former communication (Abstr., 
1882, 70) one of the authors has observed the formation of a 
disulphonic acid by the action of sulphuric acid and anhydride 
on the 2’: 2’ diquinoline; it is here shown that one mono- and 
two di-sulphonic acids are formed according to the conditions of the 
reaction. Thus with a mixture of 20 parts acid to one of anhy- 
dride, the mono-acid is the principal product, with four parts acid to 
one of anhydride the «-di-acid, and witha still larger proportion of the 
anhydride the A-di-acid is formed in the greater quantity. 

The mono-acid, CjsHyN,*SO3H, is a white, crystalline mass consisting 
of minute needles, characterised by their insolubility in hot water. 
The potassium salt crystallises with 2. mols. H,O in needles, readily 
soluble in water; the copper salt, with 2 mols. H,O, is a golden- 
green insoluble precipitate. 

When fused with potash, the potassium salt yields a hydrory-quino- 
line, which melts at 208° and crystallises in the monoclinic system. 
It combines both with acids and with bases, and forms double com- 
pounds with metallic chlorides. The potassiwm and lead salts crystal- 
lise in glistening, monoclinic leaflets. The acetyl-derivative crystallises 
in needles melting at 156°, is soluble in water, soluble in alcohol and 
benzene; it resembles the parent diquinoline in combining with a 
molecular proportion of methyl iodide. The a-disulphonic acid is 
described in the paper alluded to above; the potassium salt crystal- 
lises with 5H,O in glistening needles ; the copper salt with 6H,0O is a 
green crystalline precipitate. The corresponding dihydroryquinoline 
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forms minute colourless needles, which melt at 239°, and are 
insoluble in water, alcohol, and benzene, but soluble in xylene. Its 
compounds with acids and bases are readily decomposed; the 
hydrochloride crystallises in yellow needles, and the platinochloride in 
golden-red leaflets. The acetyl-derivative forms glistening rhombo- 
hedral crystals, which melt at 169—170°, and are soluble in alcohol, 
ether, and acetone. 

The 8-disulphonic acid crystallises in minute needles ; its potassium 
salt is a crystalline powder, the copper salt a blue amorphous precipi- 
tate. The corresponding dihydroxydiquinoline is a white crystalline 
powder, sparingly soluble in most menstrua; it melts above 305°; its 
acetyl-derivative melting at 216° crystallises in the rhombic system. 
Inasmuch as the a-acid when heated with sulphuric acid is converted 
into the f-acid, it would appear that in their formation from diquino- 
Jine an intramolecular change occurs, and that the relation between 
these two acids is similar to that between the a- and A-sulphocin- 
chonic acids. However, on distillation with zinc-dust both re-form 
the original diquinoline. 

The paper concludes with a description of a practical method for the 
preparation of diquinoline, and its separation from the simultaneously 
formed tetrahydrodiquinoline. VV. By Vs 


Constitution of 2-Diquinoline. By H. Wervzt and H. Srracur 
(Monatsh. Chem., 7, 250—307).—Hitherto it has not been found 
possible to determine the constitution of the diquinoline obtained by 
Weidel (Abstr., 1881) by the action of sodium on quinoline, owing 
to the difficulty of obtaining well-defined oxidation products. This 
paper contains a detailed description of the products formed from 
the diquinoline by oxidation with potassium permanganate; the 
results obtained show that its constitution is represented by the 
formula 2' : 2’. The products formed on oxidation are cyclothraustic, 
C,;H,.N.0s, quinaldinic, CjpH,NO,., hydroxyisocinchomeronic, C;H;NO,, 
and C;H,;NO,, anthranilic acids. Of these the first, as insoluble, 
remains attached to the reduced manganese peroxide, and is separated 
therefrom by passing sulphurous anhydride over the mixture until 
the peroxide is converted into the sulphate; the product is then 
exhausted with water. The three remaining acids are separated by 
their solubility in alcoho] and ether. 

Cyclothraustic acid,* CgNH,C(OH) : N-C,HyCOOH, forms aggregates 
of white woolly needles ; it melts at 252°, is sparingly soluble in alcohol, 
ether, and benzene, soluble in acetic acid. The calcium, {C,;H,,N,0,)Ca, 
and barium salts are crystalline precipitates. With acetic anhydride, 
the acid forms a lactonic anhydride, which melts at 196°. On oxida- 
tion with potassium permanganate in acid solution, cyclothraustic acid 
gives the same products as the original diquinoline ; but on oxidation 
in alkaline solution it yields pyridanthrilic acid, 


C,NH.(COOH),-C(OH) : N-C,H,-COOH, 


derived from cyclothraustic acid by the oxidation of the phenylene 
residue into the carboxyl groupings. This acid crystallises in mica- 


* Cyclothraustic, derived from rv«Xog, circle, and @paverdc, broken up. 
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ceous leaflets which melt at 265—266° with evolution of gas; on further 
oxidation with alkaline permanganate, it yields isocinchomeronic and 
anthranilic acids. 

a-Hydroxycinchomeronic acid, C.NH(OH)(COOH),., alluded to above, 
forms vitreous crystals of the rhombic system, which melt at 287—289° 
with decomposition; the acid is insoluble in water, alcohol, and ether. 
It gives no coloration with ferric chloride, and an intense yellow 
coloration with ferrous sulphate. On this point, as also by the tem- 
perature of its decomposition, it is distinguished from its isomerides 
already known, namely, ammonchelidonic and a-hydroquinolic acids. 
Its bariwm and silver salts crystallise in needles, and are sparingly 
soluble. When heated at 200° with acetic anhydride, it is decomposed 
into carbonic anhydride and a hydroxynicotianic acid, 


OH-C;NH,-COOH [OH : COOH = 1:2], 


isomeric with the hydrorypyridinecarborylic acids already known. 
lt crystallises in-anhydrous needles, which melt at 256°, and decom- 
pose at a higher temperature into carbonic anhydride and hydroxy- 
pyridine, C;NH,(OH) OH = 1, identical with that obtained by 
Geigy. 

The quinaldinic acid obtained by the oxidation of the diquinoline 
is identical with that obtained by Skraup from the oxidation of 
quinaldine, as shown by its physical properties, its water of crystallisa- 
tion, and crystallographic measurements of its platinochloride. The 
known constitution of these oxidation products, which are a-substi- 


tuted derivatives of quinoline and pyridine respectively, show then that 
the original diquinoline is a 2’ : 2’ compound. ¥. &. V. 


Cocaine and its Benzoate. By A. Bicnon (J. Pharm. [5], 13, 
128—129).—The author proposes to employ light petroleum for the 
extraction of cocaine. Alcohol and ether are too costly, and have, 
moreover, the disadvantage of dissolving foreign substances ; there is 
also the risk of decomposing the cocaine during distillation. The 
leaves are macerated for 48 hours with sodium carbonate solution, then 
dried, and treated with light petroleum, which dissolves the cocaine 
set free by the alkaline carbonate. After decantation the petroleum 
is shaken with water containing one-tenth of hydrochloric acid ; this 
takes up the cocaine, and on allowing it to remain the hydrocarbon 
separates. The cocaine salt in this aqueous solution is almost pure, 
as the hydrocarbon takes up but very little colouring or resinous 
matters. 

To obtain the cocaine it is only necessary to precipitate by means of 
sodium carbonate. Cocaine of good quality should be white, per- 
fectly soluble in alcohol, ether, and hydrocarbons; it should also 
dissolve in 20 times its weight of water containing one-tenth of 
hydrochloric acid, and the solution should be transparent. Cocaine is 
decomposed on being heated to 100°; it is also decomposed by strong 
bases, and by moderately concentrated mineral acids. 

Cocaine benzoate, readily obtained by mixing one part of the acid 
with about three parts of the base, is very soluble: the solution has a 
strong odour of coca leaves. d. T.., 
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Cholic Acid. By F. Mrtivs (Ber., 19, 2000—2009; compare this 
vol., p. 480).—When a solution of cholic acid in acetic acid is satu- 
rated with hydrogen chloride, a compound, C4Hw»O,,HCl, separates in 
slender needles. It is decomposed by water into its components; and 
when kept for some hours in contact with the solution from which it 
is prepared, it gradually dissolves, with formation of monacetylcholic 
acid, C,,Hs,AcO;. When exposed to the air, it deliquesces, and yields 
a resinous mass. The diacetyl compound, CyHsAc.0;, is prepared by 
treating cholic acid with twice its weight of acetic anhydride in the 
cold. It is a feeble acid, and dissolves very readily in alcohol, ether, 
and benzene, &c.; it is almost insoluble in water. Its solutions have 
an intensely bitter taste. The salts are more sparingly soluble than 
those of cholic acid; the barium salt is quite insoluble in water. 

Dehydrocholic acid prepared by oxidising cholic acid was found to 
have the formula C4H,O;, and not C.;H;U0; (compare Hammarsten, 
Abstr., 1881, 625). 

The trialdoxime of dehydrocholic acid, C..H;;N;0;, is obtained by 
the action of free hydroxylamine on dehydrocholic acid. It crystal- 
lises from alcohol in microscopic plates, which decompose at 270°. 
It is almost insoluble in water and ether, sparingly soluble in hot 
alcohol. When warmed with dilute hydrochloric acid, it is decom- 
posed into its constituents. 

The results of the experiments described above show that cholic 
acid contains three alvoholic hydroxyl-groups, of which two are 
primary alcohol-groups; also that dehydrocholic acid contains three 
atoms of oxygen, which react with hydroxylamine, of which at least 
two are aldehydic. 

It is probable that bilianic acid, which is formed by further oxidising 
dehydrocholic acid, has the formula C,,H,,0, (compare Latschinoff, 
this vol., p. 566), and that it is. formed by the conversion of two 
aldehyde-groups of dehydrocholic acid into carboxyl-groups. - 

N. H. M. 


Physiological Chemistry. 


Gastric Digestion in the Horse. By H. Goivscumipr (Zeit. 
physiol. Chem., 10, 361—390).—After a period of inanition varying 
trom 12 to 36 hours, 18 horses were fed on a diet of known composi- 
tion (oats, straw, bread, bran); at periods varying from 1} to 17} 
hours afterwards they were killed, and the contents of their stomachs 
immediately examined. The contents of the portions of the stomach 
which differ in structure were separately investigated, the points 
noted being reaction, nature of acid, quantity of acid, of dextrose, 
and of peptone and dissolved proteid: artificial digestion experiments 
were performed on fibrin, white of egg, and starch, with extracts of 
the mucous membrane of the various parts. The results obtained 
were as follows :— 
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1. That the stay of food in the horse’s stomach is much longer than 
has been hitherto supposed. Various experiments are detailed, the 
object of which was to trace the course the food takes during the 
peristalsis of the stomach. 

2. That the contents of the horse’s stomach are relatively very dry ; 
the reason of a few exceptions to this rule is unknown. 

3. The course of gastric digestion is divisible into four periods :— 
(a) Amylolysis alone takes place; lactic acid is formed; duration 
one hour. (4) Both amylolysis and proteolysis occur, the latter 
especially in the region of the fundus, where alone glands which 
contain oxyntic cells are found; lactic acid and a small amount of 
hydrochloric acid are present; duration about six hours. (c) Stage 
of local digestion. Amylolytic digestion only occurs in the oesophageal 
sac, the region of the lesser curvature, and the greater part of the 
pyloric antrum. This is accompanied by the formation of lactic acid. 
Proteolytic digestion alone occurs in the region of the fundus, and is 
accompanied by the formation of hydrochloric acid. This stage lasts 
asa rule until the next meal; but if this interval is long, a fourth 
stage (d) may occur in which only proteolysis occurs. 

W. D. FH. 

Feeding Cows with “Sections.” By Srurzer and Werner 
(Bied. Centr., 1886, 465—469).—The cows were fed at one time with 
“sections” (sugar factory waste), at another with mangolds. Full 
details are given, from which the deductions to be drawn are that the 
total yield of milk is unaffected by the different foods, but the skim 
milk produced by sections turned sour sooner than the other, although 
the butter was better in colour; the “sections” formed a cheaper 
food than the roots. E. W. P. 


Chemistry of Vegetable Physiology and Agriculture. 


Analysis of Bilberries. By B. Boracreve and Hompercer (Died. 
Centr., 1886, 487—489). 


Moisture 9°14 per cent. 
' 2°48 


» sol. in H,O 
Acid (as tartaric) 
Extractive 
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Action of Nitre as compared with Ammonium Sulphate. 
By Mircxer (Bied. Centr., 1886, 448—453).—This is a review of 
some of Lawes and Gilbert’s experiments, having for its object the 
comparative values of these two nitrogenous manures. 

The conclusions arrived at are that the supposed prejudicial action 
of sulphate is not proved, and never occurs under normal conditions 
of the soil; sulphate is principally adapted for well cultivated lime 
soils, but it is not so good a manure for roots as for other crops; 
when equal quantities of nitrogen are employed, then nitre produces 
a higher yield both of corn and straw with barley and wheat, but the 
observed difference of yield is not very great (10—15 per cent.). 
Ammonium sulphate like all other manures is limited in its action by 
the quantity of the other plant foods in the soil; a relatively larger 
supply of nitrogen as ammonium sulphate, is necessary to produce a 
crop of barley, wheat, or potatoes equal to that obtained with a 
given quantity of nitrogen as nitre: as the nitrogen in the sulphate, 
by reason of its lesser activity is correspondingly of less value than 
that in nitre, we may calculate on a good financial result by the use 
of the cheaper manure, if more of it than of the nitre in proportion 
is applied: this result will certainly ensue when the ammoniacal 
nitrogen is one-fourth cheaper than that in the nitre. E. W. P. 


Sulphuric Acid asa Manure. By F. Farsxy (Bied. Centr., 1886, 
453—455).—Earth was mixed into a compost with various quantities 
of concentrated and diluted sulphuric acid; this compost was em- 
ployed as a manure on some of the plots, whilst on others the acid 
concentrated and diluted was applied direct; the crop was barley, and 
the highest yield was obtained from the compost plots, but these 
latter yielded amongst themselves unequal quantities, the heaviest 
crop being obtained from that compost which had received least acid. 
As regards those plots to which the acid had been added direct, it was 
found that the diluted acid was the most satisfactory ; but as the acid 


is costly, no pecuniary advantage accrues from its employment. 
E. W. P. 


Analytical Chemistry. 


Estimation of Cellulose and Wood Gum. By W. Horrmeister 
(Landw. Versuchs-Stat., 33, 153—159).—The ‘author has long been 
engaged in the endeavour fo obtain cellulose in a fair state of purity 
and at the same time economically. His labours being interrupted 
by illness and other causes, he publishes the present paper to secure 
priority of discovery. - 

Schultze’s method is not approved, but the following modifications 
of it are recommended when large quantities of material are operated 
on. The fat and resins are first removed by any suitable means, the 
sample is then reduced to the finest possible state. of division, a por- 
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tion treated in a flask with hydrochloric acid of 1-05 sp. gr.. and as 
much potassium chlorate added as is dissolved at 17°5—20°; the 
flask is then closed and well shaken from time to time. At the 
end of about 24 hours, the reaction is complete, and the substance has 
hecome yellow throughout. It is then diluted with water, and care- 
fully washed on a filter with hot water, again transferred to a flask, 
digested for one to two hours on a water-bath, again filtered, and 
washed successively with water, alcohol, and ether. The residue is 
nearly pure cellulose. 

The author agrees with Wieler that the so-called wood gum is only 
a modification of cellulose. J. F. 


Detection of Atropine. By E. Beckmann (Arch. Pharm. [3], 
24, 481—484).—Vitali’s reaction for atropine depends on its oxida- 
tion with concentrated nitric acid and subsequent formation of an in- 
tense violet coloration on the addition of alcoholic potash solution, 
followed by a cherry-red, and final disappearance of the coloration. 
Veratrine under the same conditions gives similar colour changes. 
These reactions do not take place with aqueous potash. To distinguish 
between the two alkaloids, the following reactions may be employed : 
—With nitrous acid instead of nitric acid, and an aqueous potash 
solution instead of an alcoholic solution, atropine gives a reddish- 
violet coloration, whilst veratrine gives a yellow one. Atropine when 
boiled for a short time with a mixture of equal volumes of glacial 
acetic and sulphuric acids gives a brownish-green fluorescent liquid ; 
the solution remains colourless until the brown colour appears. Vera- 
trine gives the same brown-coloured liquid finally, but during the 
heating passes from colourless through an intense cherry-red colour 
to the final brown. The fragrant odour produced on heating atropine 
with sulphuric acid, or with sulphuric acid and potassium dichromate, 
is not produced by veratrine, but on the addition of the dichromate 
the latter gives an odour ef acid caoutchouc gum. The newer atro- 
pine reactions depending on its stronger basic nature as compared 
with most of the other alkaloids, do not hold in the case of veratrine. 
Atropine when heated with hydrochloric acid does not give the red 
solution yielded by veratrine; and a mixture of atropine and sugar 
gives yellow and brown, whilst veratrine gives green and blue colours. 

>: 

Quantitative Estimation of Nitrogen in Plants. By E. 
Scnutze (Landw. Versuchs-Stat., 33, 124—145).—The author refers 
to his previous researches (Abstr., 1881, 312; 1885, 925), the ex- 
planations now given are intended to supplement and supply defects 
in methods formerly described. He enumerates the different nitro- 
genous substances found in plants in the living cell; besides albumin, 
nuclein and lecithin are probably present, as also plastin, recently 
discovered by Reinke and Rodewald ; this substance is distinguished 
from albumin and nuclein by its insolubility in alkalis. Stutzer 
(Abstr., 1882, 1239; 1885, 827) has placed: nuclein in his class of 
“albuminous matters,” a name which he gives to those members of 
the group soluble in the digestive fluids. Peptones are members of 
this class, but they exist in plants in such small quantities that they 
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may be practically disregarded. The percentages of nitrogen contained 
in the different nitrogenous compounds varies very considerably, 
averaging in albumin, 15°2—18°7; nuclein, 13—16°4; plastin, 12; 
lecithin, 18; asparagine, 21°21; glutamine, 19°17; bypoxanthine, 
41°18 per cent. The number of those substances is large, and when 
several of them are present it is naturally difficult to assign a regular 
average percentage or to decide on a common factor. The usual 
mode of estimating the amount of crude protein in foods, namely, 
multiplying the nitrogen found by 6°25, assuming thus an average of 
16 per cent. of nitrogen in all the substances present, the author 
believes to be wrong, at all events in many cases; it may not be far 
from the truth when a certain class of substances are alone present, 
but it would be much more desirable to be able to estimate the 
nitrogen in the different groups and adopt a factor for each. The 
author finds in a process described by Stutzer a mode of obtaining 
such a result at least approximately: the aqueous extract of the plant is 
freed from albumin by heating it with a metallic hydroxide, preferably 
copper hydroxide ; xanthine when present is precipitated to a slight 
extent by this reagent, but the error arising from this must be very 
small; peptones are also precipitated, but as they occur seldom, and 
when present are only in small quantity, they may be neglected. The 
author therefore thinks that for substances of the true protein class 
the factor 6°25 may be retained. As regards amines and non-protein 
matters, it is desirable to adopt another factor. Asparagine is the 
most abundant of this class; it contains 21°21 per cent. of nitrogen, it 
is sometimes replaced by glutamine with 17:19 per cent., and he 
recommends 4°71 as the factor which should be adopted for them. 
At best this is only a careful approximation. Leucine, tyrosine, 
and other compounds poor in nitrogen may be present in varying 
proportions. The author recommends Sachsse’s method for the 
estimation of asparagine, but says that when glutamine is also pre- 
sent the two substances cannot be separately estimated. All attempts 
to obtain exact figures in the nitrogen determinations are rendered 
difficult by the unstable nature of the combinations and the rapidity 
with which new compounds are formed, the mere heating of extracts 
causing decomposition of some of them and the formation of others. 
J. F. 
Detection of Hemoglobin in Urine. By C. Rosenrnat (Chem. 
Centr., 1886, 251).—The author has investigated Heller’s and Struve’s 
tests for the presence of the blood colouring matter in urine; the 
former consists in warming with aqueous soda, when the precipitate 
shows a red coloration. This test gave definite results with a dilution 
of 1 c.c. blood in 1000 c.c. normal urine; with a dilution twice as 
great, the test broke down. Struve’s test, consisting in the isolation of 
hemin from the precipitate occasioned in urine by tannin, is uncertain 
in its results; the presence of iron, however, in the ash from the 
ignition of this precipitate, is satisfactory evidence of the presence of 
hemoglobin in the urine. C. F. C. 


General and Physical Chemistry. 


Velocity of Light in Carbon Bisulphide. By Govy (Compt. 
rend., 103, 244—245).—The author has measured the deviation of 
red and blue light in passing through carbon bisulphide by means of 
his method of revolving mirrors (Compt. rend., 1885), special precau- 
tions being taken to keep the bisulphide at a constant temperature. 
The deviation is greatest for the blue rays, the difference being about 
5", which is 0°5 per cent. of the total deviation of the red rays. This 
result agrees with the author’s theory (lve. cit.). C. H. B. 


Spectrum of Nitrogen at the Negative Pole. By H. 
DeEsLANDRES (Compt. rend., 103, 375—379).—The author gives draw- 
ings of the group of bands in the negative pole spectrum of nitrogen, 
and of the second group in the positive pole spectrum. The strongest 
band in the positive pole spectrum, 3372, is equal in intensity to the 
strongest band in the negative pole spectrum, 3914°6, but at very low 
pressnres the latter band is relatively stronger, and it may therefore 
be regarded as characteristic of nitrogen at low pressures. 

The lines constituting this band are distributed in accordance with 
the following law :—The intervals from one line to the next, expressed 
in inverse wave-lengths, are almost in arithmetical progression. This 
relation was pointed out by Piazzi Smith and Herschel, for 16 
lines in the green band in the carbon monoxide spectrum. The 
author finds that the law holds good in a very large number of cases, 
but that usually a band consists of several arithmetical series super- 
posed on and interlacing with one another. The number of series is 
the same for bands of the same origin. The author deduces certain 
numerical results from this law. C. H. B. 


Ultra-violet Spectrum of Cadmium. By L. Brit (Amer. 
J. Sci., 31, 426—431).—The ultra-violet spectrum of cadmium 
having long served as a standard of reference in the measurement of 
other spectra, an attempt is here made to determine its principal 
wave-lengths with an accuracy greater than is possible with Cornu’s 
method. The apparatus employed by the author was the great spec- 
trometer in the physical laboratory of the Johns Hopkins University, 
armed with a grating of 21 feet focal length, and containing in the 
space of 6 inches nearly 80,000 lines. The great focal length of the 
grating ensures a perfect focus in photographs over 1 foot in length, 
and consequently the method of coincidences can be used with great 
accuracy throughout the ultra-violet. By taking the photographs on 
Stanley instantaneous dry plates, the author believes that the wave- 
lengths he determined will be found correct to 1 part in 50,000. The 
total number of lines accurately determined in the entire spectrum 
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was 30, the wave-lengths of which are given in a table, with the 
corresponding values obtained by Hartley and by Cornu. 
B. H. B. 


Identity of the Reversal Spectrum ZS8 with Crookes’ Fluo. 
rescence Spectrum. By L. pe Botspaupran (Compt. rend., 103, 
113—117).—A mixture of 1 part of terbia with about 13,000 parts of 
lime shows a brilliant fluorescence in a vacuum with the single green 
band of the spectrum ZA, whilst a mixture of 1 part of Marignac’s 
gadolinium with about 11000 parts of lime, gave no fluorescence 
bands at all. It follows that the fluorescence ZS obtained in a 
vacuum in presence of excess of lime is not due, as Crookes supposes, 
to gadolinium, but must be attributed to the same earth which gives 
the reversal spectrum ZS. A mixture of 1 part of terbia with 
1145 parts of purified yttria, gave a brilliant fluorescence showing 
very distinctly the two green bands, with the positions and cha- 
racters indicated in Crookes’ original drawing, whilst a mixture of 
gadolinia with a somewhat smaller proportion of yttria showed only 
a trace of the two bands. Other experiments of a similar character 
led to the same result. The structure and intensity of the green 
band vary considerably with the nature of the solid substance with 
which the earth giving the band is mixed. 

The band at 6190 in the fluorescence spectrum of yttrium in a 
vacuum, which Crookes attributes to a new element, seems to be due 
to the same substance as the red band in the reversal spectrum ZA. 
With terbia, which gave brilliantly all the bands in ZA, the author 
has measured the position of this band under various conditions, 
with the following results :—Reversal spectrum in hydrochloric acid 
solution, 6204; in a vacuum in presence of excess of lime, 6209; in 
@ vacuum in presence of excess of yttria, 6186. Crookes found 6189. 
The values 6186 and 6189 may be regarded as identical, but they 
ditfer markedly from the values 6204 and 6209, although the latter 
were obtained with the same samples of terbia used in the experiment 
giving 6186. It is evident that changes in the position and strac- 
ture of the band are due to changes in the medium in which the 
substance giving the band is contained. It seems certain that the 
red band at 6189 in Crookes’ original yttria spectrum is due to the 
earth which gives the red band in the author’s reversal spectrum 
ZB, and is not characteristic of a new element. C. H. B. 


Optical Phenomena of Lead Dithionate. By G. Wrrovunorr 
(Jahrb. f. Min., 1886, ii, Ref., 353).—The author has observed in 
lead dithionate the optical phenomena described by Klocke (Jahrb. f. 
Min., 1880, ii, 97). He finds that the planes of the optic axes 
are not always perpendicular to coP, but inclined towards it at 
a variable angle (30° to 60°). The angle of the optic axes also varies 
in thin sections of the same plate. Very thin plates, obtained by 
evaporating a drop of the solution, appear perfectly optically 
uniaxial. B. H. B. 


Connection between Absorption and Photographic Sensi- 
tiveness. By J. M. Ever (Monatsh. Chem., 7, 331—350).—This 
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paper is a continuation of experiments on the effect of various dyes 
on the photographic sensitiveness of silver bromide towards the 
solar spectrum; and on the relation between the maximum decomposi- 
tion of silver bromide plates, immersed in solutions of these dyes, and 
the maximum absorption effect of gelatin stained with the same dyes 
(this vol., p. 405). Among the substances, the effects of which are 
here examined, are coerulein, gallein, various reds, furfurins, indulins, 
and other blues. 

It appears from the results that isomeric substances, such as orange R, 
SO;Na‘C,HyN2*CjoH.(OH)a, and acid orange, 


SO,Na‘C,HyN.*CyHe(OH)g, 


do not produce the same effect. The former results on the non- 
coincidence of the maximum decomposition and maximum absorption 
are also confirmed, the shifting of the former towards the red end 
corresponding with a difference of wave-length of about 25 millionths 
of a millimetre. 

It is well known that the presence of potassium or other soluble 
bromide in a silver bromide plate increases the distinctness of the 
image at the cost of sensitiveness of light; the same effect is also 


observed with silver bromide plates treated with these dyes. 
Vv. H.V 


Effluviography. By D. Tomasst (Bull. Soc. Chim., 45, 873).— 
Effluviography is the term applied by the author to the action which 


the silent discharge has on a sensitised gelatin bromide plate: an 
image is obtained in complete darkness after an exposure of some 
minutes’ duration, and may be developed in the usual manner; the 
author considers that this shows that the silent discharge produces 
the same effects as the ultra-violet rays, and may form a connecting 
link between the two extremes of the spectrum consisting of what 
may be called “ eleetric rays.” A. F. 


Behaviour of Dielectric Liquids under Strong Electric 
Charges. By G. Quincke (Ann. Phys. Chem. [2], 28, 529—550).— 
This paper is a continuation of the author’s researches on the dielectric 
constants of liquids (Abstr., 1883, 945). The measurements were 
made (1) by means of an electric balance, (2) by connecting the 
charged condensers through a water-column and galvanometer of 
2 

20,000 turns. In the first case, Kp = e : Sy where G,, G, are the 
1 2 

weights in air and the liquid respectively, and P,, P, the corresponding 


differences of potential. In the second, K, = 82 Pp? where s, and s, 
8) 2 


are the deflections of the galvanometer for air and the liquid respec- 
tively. In these experiments, high potentials were used. The 
results show that the dielectric coefficient decreases slightly as t'e 
difference of potential increases. The coefficients obtained by the 
galvanometer method are 10 to 50 per cent. less than those determined 
by the electric balance, the difference being greater the greater the 
difference of potential. The author has determined the dielectric 
3 %2 
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strength of various liquids by causing a spark discharge to pass 
between curved conductors submerged in the liquids, this being given 


by the equation p = = P » where a equals distance between the con- 
TU 


ductors. Experiments were also made on the conducting capacity of 
liquids by connecting one condenser with a Leyden battery at known 
potential, and the other through a water-column and galvanometer 
with the earth. The value P/J, where J equals the deflection, was 
found not to be constant, as in Ohm’s law, but decreased as P increased. 
The value J is subject to variations, probably due to small quantities 
of dust in the liquids. -.From curves plotted on results obtained, the 
author finds the following values for P/a for incipient chemical decom- 
position. 


Oil of turpentine 
Naphtha 


Electrification of Ice by Water Friction. By L. Souncxe 
(Ann. Phys. Chem. [2], 28, 550—560).—In these experiments, water 
is driven through a capillary tube formed in ice, platinum electrodes 
being immersed in the entering and issuing liquid. Whilst water by 
friction with most solid substances becomes positively electrified, by 
friction with ice it acquires a negative charge. The deflection of the 
galvanometer light ray only amounted to from ‘three to six divisions 
of the scale, whilst a Beetz-Daniell element gave a deflection of 50°. 

In a second series of experiments, a jet of water was caused to 
strike a sheet of ice at an angle. Two electrodes were placed, one 
where the stream struck the ice, the other farther down .in its path. 
The author considers that these results oppose Edlund’s theory 
(Ann. Phys. Chem., 1, 161), in which the usual + electrification is 
due to astraining of the ether caused by the forward motion of the 
stream of liquid. Tin, steel, and glass, when rubbed against ice 
produce a + charge in the latter. H. K. T. 


Thermoelectric Relations of Electrolytes. By W. Donte 
(Ann. Phys. Chem. [2], 28, 574—604).—In these experiments, the 
liquids whose thermoelectric constants are to be determined are 
separated from one another by membranes, instead of being in direct 
contact as in Wild’s experiments (Ann. Phys. Chem., 103, 353), the 
results so obtained are somewhat higher than those of the latter 
author. The measurements were made by a Thomson’s quadrant 
galvanometer, a Beetz-Daniell being used for comparison. Readings 
were taken during rising and falling temperatures. 

In the following list, each salt is positive to those to the left of it :— 


NH,Cl, KCl, NaCl, CaCl,, BaCl,, SiCl., CuCl, HCl. 


The E.M.F.’s are generally higher the greater the difference of 
temperature. H. K. T. 
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Relations between Chemistry and Physics. By A. Coxson 
(Bull. Soc. Chim., 46, 2—6).—The specific heats of .isomerides of 
position—for instance, ortho-, para-, and meta-compounds of the 
hexacarbon-ring—when multiplied by their specific gravities give 
constant results. 

As these isomeric compounds have the same coefficient of dilatation 
under constant pressure, the converse of Montier’s deduction, that in 
compounds which have the same coefficient of expansion under con- 
stant pressure and volume, the product of the specific heat into the 
specific gravity is a constant, seems to be true. The author further 
points out that of two isomerides the denser is formed with the 
greater development of heat, and will have the lower specific heat. 
By an application of the above rule, the author shows that metaxylene 
should be formed more readily than its isomerides, as its specific heat 
is lower; whilst in the case of the xylene dibromides the para-com- 
pound should be most readily formed ; theoretical deductions which are 
borne out by practice. A. P. 

Specific Heat of Alloys of Lead and Tin. By W. Sprine (Bull. 
Soc. Chem., 46, 255—261)—At low temperatures, alloys of lead and 
tin behave as simple mixtures of their constituents, each element still 
keeping its specific properties; as the temperature rises, a molecular 
action takes place, the molecules of each metal being broken down 
into molecules of simpler construction. This molecular modification 
increases in rapidity with the rise of temperature, and at a certain 
point attains its maximum, when the alloy melts, and it is to what the 
author terms the simplication of the molecules of the metals when 
heated in intimate contact with one another, that alloys so frequently 
have a melting point situated below that of either of their component 
metals. After the alloy is fused, the molecular change becomes 
less active, and finally, at a certain temperature varying with the com- 
position of the alloy, ceases altogether; the alloy then once more 
behaves as a mixture of the component metals, each, however, having 
a more simple molecular structure than that of the separate metals at 
the same temperature. On cooling a melted alloy, an inverse action 


takes place. A. P. 


Heat of Formation of Hydrogen Selenide. By C. Fasre 
(Compt. rend., 103, 131—134).—The heat of formation of hydrogen 
selenide was determined by measuring the thermal disturbance result- 
ing from the action of the gas or its solution on ferric chloride, 
hydrogen peroxide, or selenious acid, the values obtained being 
respectively —18°74, —18°58, and —19°34 cal. From these results, 
it follows that— 


H, gas + Se, amorphous = H,Se gas develops — 18°88 cal. 
H, gas + Se, metallic = H,Se gas - — 1321 ,, 
C. H. B. 
Thermochemistry of Selenides. By C. Fasre (Compt. rend., 
103, 269—270).—Ammonium Selenide.— 
N, gas + 4H, gas + Se metallic = (NH,).Se 
GHB. ccccccccccceconceveeusesedesesess develops + 44°48 cal, 
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Ammonium Hydroselenide.—Heat of solution — 9°98 cal.— 


N gas + H; gas + Se metallic = NH,HSe 


solid 


develops + 28°85 cal. 
» + 29°85 ,, 


Lithium Selenides.—Heat of solution of the anhydrous salt at 20° 
= + 10°66 cal.— 


Li, solid + Se metallic = Li,Se solid develops + 90°6 cal. 


The hydrated salt, Li,Se,9H,O, forms colourless crystals which seem 
to belong to the rhombic system and alter very rapidly when exposed 
to air: heat of solution at 17° = — 12:2 cal. C. H. B. 


Heats of Formation of Crystallised and Amorphous Sele- 
nides. By C. Fasre (Compt. rend., 103, 345—347).—The author 
has determined the heats of formation of crystallised selenides 
produced at high temperatures and of the corresponding selenides 
obtained by precipitation, by dissolving them in bromine-water and 
measuring the thermal disturbance, The values given are all referred 
to metullic selenium and the solid netal:— 

Cal. 
Ferrous selenide, FeSe, cryat. ‘44 : pptd. + 15°62 
Manganous selenide, MnSe _,, 31°14: » + 27°50 
Cobalt selenide, CoSe " ‘28: » + 15°20 
Nickel selenide, NiSe ‘42: » +148 
Zinc selenide, ZnSe "4: pptd. cryst. + 3400 
” ™ pptd. amorph. + 33°6 
Cadmium selenide, CdSe 00 : pptd. + 22°90 
Cuprous selenide, Cu,Se 
Cupric selenide, CuSe + 970 
Thallium selenide, Tl,Se ‘72 : + 14°72 
Lead selenide, PbSe 4°76: + 12°96 
Mercuric selenide, HgSe ‘70: + 1600 
Silver selenide, Ag.Se 72 : + 2°48 

The differences between the heats of formation of the precipitated 
selenides and those of the corresponding sulphides are less than the 
differences observed between the heats of formation of the correspond- 
ing compounds of the alkaline metals. C. H. B. 


Thermochemistry of the Chromates. By P. Sasarrer (Compt. 
rend., 103, 267—269).—Heat of solution of chromic anhydride at 19° 


= —1°9 cal.— 
CrO; diss. + 4K,0 diss. = KHCrQ, diss. develops + 13°5 cal. 
CrQ; » K,0 » = K.CrQ, ” 99 + 25°4 9 
From these results, which differ but slightly from those of Thomsen, 
it follows that— 
K,Cr,0, diss. + K,0O diss. develops + 23°8 cal. 


GENERAL AND PHYSICAL CHEMISTRY. 963 


Direct determination gave + 23:0 cal. Berthelot found + 23:2. 
Ammonium Chromate.—Heat of solution at 18° — 5°8 cal.— 


CrO, solid + 2NH; gas + H,0 solid = 

(NH,).CrO, solid develops + 462 cal. 
(NH,).Cr.0, solid + 2NH; gas + H,O solid = 

2(NH).CrQ, solid - » +358 ,, 


Ammonium Potassium Chromate. — Heat of solution at 17° = 
—10°6 cal.— 
K,Cr.0; diss. + 2NH; diss. = 2K(NH,)CrO, 

diss. develops + 21:2 cal. 
K,Cr,0, solid + 2NH; gas + H,0 solid = 

2KNH,CrOQ, solid ne ” + 31:0 ,, 


The direct combination of normal ammonium and potassium 
chromates in the solid state is accompanied by a very feeble thermal 
disturbance. C. H. B. 


Critical Temperatures and Pressures of some Vapours. By 
C. Vincent and J. Cuappuis (Compt. rend., 103, 379—381). 
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The difference between the critical temperatures and pressures in a 
homologous series is not constant but generally increases. Amongst 
isomeric compounds neither the critical temperature nor the difference 
between the critical temperature and the boiling point is constant. 

The ratio of the absolute critical temperature ‘to the critical pressure 
increases progressively with the complexity of the molecule in each 
homologous series, whilst the critical pressure diminishes, The 
critical pressures of isomerides are not identical, but, like the critical 
temperatures, increase with the complexity of the substituted molecule. 


C. H. B. 


Vapour-tension of Mercury at ordinary Temperatures. By 
J. D. Van per Puaats (Res. Trav. Chim., 5, 149—183).—The liability 
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of workmen dealing with mercury to necrosis, and the destruction of 
plant-life in an atmosphere confined over mercury, offer a sufficiently 
general indication that at ordinary temperatures the metal is appreci- 
ably volatile. On the other hand, the experiments of Faraday seemed tu 
show that below —7° the tension of mercury vapour was inconsiderable, 
and the experiments of Regnault were apparently confirmatory of this 
view, until afterwards he proved that daguerreotypes could be 
developed by mercury vapour below this temperature. Recently 
Hertz and Hagen have made determinations of the tension of 
mercury vapour at about 100°, and by means of the mechanical theory 
of heat deduced expressions for the relation between the temperature 
and the vapour-tension; at higher temperatures Ramsay and Young 
have made fresh determinations (Trans., 1886, 37). As interpolation 
values deduced from the hydrostatic method for low temperatures are 
unsatisfactory, the author has adopted an absorption method. In 
principle, the process consists in passing a known volume of purified 
air saturated with vapour of mercury through absorption tubes filled 
with finely divided gold. Then from the data of the volume of air, 
the gain in weight of the absorption tube, and the density of mercury 
vapour, the tension of the vapour at any partieular temperature can 
be calculated. The sources of error inherent to this method, the 
possible liability to oxidation of the metal, and the consequent experi- 
ments conducted with gases other than air, are discussed in full. As 
main results the following values were obtained :— 


Temperature. Tension in 0°001 mm. 
0° 4°7 
10 8:0 
20 13:0 
These values are not concordant with those recently obtained by 
Ihmori (this vol., p. 776), in which platinum-black was used, but this 
substance is not a satisfactory absorbent. Vs me Ws 


Pressure Curves of Fluids at their Critical Condition. By 
S. v. Wrostewski (Monatsh. Chem., 7, 383—405).— Hitherto it has 
been customary to represent the relation between the volume and 
pressure of a gas at any given temperatures by curves, known as 
isothermals. Recently Jamin has proposed to substitute for the 
volume, its reciprocal the density, which is taken as the ordinate, and 
the pressure as the abscissa. It is here proposed to trace out by 
means of curves the relation between the temperature and pressure ; 
an alteration of the former is correlative with an alteration of the latter, 
if the density remains the same. These lines of equal density are 
called ‘‘isopyknes.” It follows that if a system of isopyknes be 
drawn for an homogeneous isotropic system, the curves in no place 
cut one another. In this paper, the curves for carbonic anhydride 
are drawn and described in detail, the constants being taken from the 
formule of Clausius and Sarrau. 

Andrews has interpreted the critical temperature as the point 
above which no liquefaction of the gas is possible, on the ground of 
the non-formation of a meniscus, and on the course of the isothermal 
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curve. To the first of these grounds, Jamin has objected in that in 
the neighbourhood of the critical temperature, owing to the close 
approximation of the densities of the liquid and gas, the eye is 
unable to discriminate between the one and the other; and according 
tothe author the course of the isothermal curve proves noting at all, 
as the difference between the density of the saturated vapour and 
that of the liquid condensed becomes infinitesimal. But due con- 
sideration has not been: paid to the possible latent heat at the 
critical temperature, and experiments are quoted for the case of 
nitrogen, in which that liquefied gas passes from the liquid to the 
gaseous condition without change of pressure ; this change of aggrega- 
tion, however, was not effected without an absorption of heat. 

It would appear that the change of a liquid into a saturated vapour 
at the critical temperature is impossible without a change of pressure 
or an absorption of heat, however immeasurably small. 

If, further, one considers that the molecular forces which condition 
the state of aggregation of a. substance, and which are forces of 
attraction, are functions of the distance of individual. particles, that is, 
are functions of the density but not of the temperature, there is no 
reason for the change of aggregation of a substance, so long as its 
density remains the same. For the several reasons herein discussed, 
the isopyknal curves are to be preferred to the isothermal. 


V. &. Y. 


The Statical and Dynamical Methods. of Estimating 
Vapour-pressure. By W. Ramsay and. 8. Youna. (Ber., 19, 2107— 
2114).—Regnault’s rule that “ with pure substances: the curves which 
show the relation existing between the temperature and pressure of 
a saturated vapour are identical whether the method employed in 
obtaining the data used in their projection be the dynamical or the 
statical,” has lately been called in question by Kahlbanm, Schumann, 
and other chem‘sts. The authors have therefore made a fresh set of 
careful. determinations with pure butyric acid, boiling between 
163°55° and 163°8° at 755°6 mm..pressure. The barometer into which 
the butyric acid was-introduced for determining the statical pressure 
was placed side by side with an exactly similar normal barometer, 
surrounded by a cylinder of cold water. The experimental barometer 
was surrounded by a tube connected on the one hand with a boiling 
vessel containing some of the purified butyric acid, and on the other 
with a condenser and a: mercury manometer to measure the pressure 
under which the acid was boiling, the temperature being taken by a 
thermometer hung in the vapour and nearly on a level with the 
surface of the mercury in the experimental barometer. The baro- 
meters and the manometer could be read to 0'1 mm. by means of 
mirror scales. 

The following results were obtained :— 
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, Pressure on , Pressure on 
Tempera- Pressure in boiling liquid | Tempera- Pressure in boiling liquid 
barometer barometer : 
ture. as shown by ture. us shown by 
tube. tube. 
manometer. manometer. 


mm. mm. mm. 
66 *5° 12°75 12°85 118 °3 
76°15 21°9 22°75 151 °55 
85°85 36°85 36°9 186 °5 
93°0 51°9 51°95 221°9 
99 °3 70°25 69°8 281 °45 

105 °1 90°65 90-0 _ 


It will be seen that the numbers obtained by the two methods were 
practically identical, the slight discrepancies observed being due to 
the fact that the butyric avid employed was not of absolutely constant 
boiling point, a condition which militates strongly against the accu- 
racy of the statical method. It is thus clear that Regnault’s rule is 
correct. 

The authors ascribe the different results obtained by Kahlbaum to 
the following causes :—(i) His use of impure substances. (ii) His 
having taken as correct the temperatures shown by the thermometer 
in the vapour when the temperature of the surrounding air was 
higher than that of the vapour; for instance, with alcohol, benzene, 
&c., at low pressures. Under these conditions, as Regnault showed, 
the thermometer is heated by radiation from the air, and must be 
dipped into the boiling liquid to obtain the correct temperature. 
(iii) Because, as Kahlbaum himself states, no special care was taken 
in carrying out the experiments, barometer and thermometer readings, 
&c., being uncorrected. L. T. T. 


Boiling Points and Specific Volumes of the Ethereal Salts 
of the Normal Fatty Acids. By R. Garrenmeisrer (Annalen, 
233, 249—315).— The following are the results of the author’s 
determinations of the boiling points, specific gravity, and specific 
volume of a number of ethereal calts :— 
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The following conclusions are deduced from these results :— 

l. The difference between the boiling points of the methyl and 
octyl salts of the same acid diminishes as the acid grows richer in 
carbon, and the difference between the boiling points of a formate and 
oc tylate of the same alcoholic radicle decreases with an increase of 
carbon in the alcohols. 
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As a rule, formates have a higher boiling point than the meta- 
meric methyl salts. The acetates boil at a higher temperature than 
the metameric ethyl salts. The difference between the boiling point 
of an acetate and a formate is greater than that between the methylic 
and ethylic salt. 

Represent the boiling points of the metameric ethers as co-ordi- 
nates, and let their abscisse indicate the number of carbon-atoms in 
the alcoholic radicles, then the boiling points form first a descending 
and afterwards an ascending curve. The starting point lies lower 
than the final point. As a general rule, with few exceptions, those 
salts which contain the same number of carbon-atoms in the alcohol 
and in the acid radicle occur at the bottom of the curves. As a 
general rule, the specific gravities of the ethereal salts at 0° exhibit a 
similar periodicity. Generally in the case of metameric ethers, the 
highest boiling point corresponds with the greatest density, and a large 
ditference between the boiling points of two salts is accompanied by 
a large difference between their densities. The formates are an 
exception to this rule, for although their boiling points are higher than 
those of the metameric methyl salts, their densities are always 
lower. The specific gravities at the boiling point obey the same laws 
as the densities at 0°. The difference-between the specitic volume of 
the methyl and octyl salt of the same acid and the difference between 
the formate and octylate of the same alcohol increase with the number 
of carbon-atoms. 

The specific volumes of metameric ethereal salts seldom exhibit a 
greater difference than 1°5. Methyl salts have a smaller sp. vol. 
than the metameric formates. Propyl acetate and butyl acetate exhibit 
larger sp vols. than ethyl and propyl propionates. 

The author’s results are directly opposed to Schiff’s conclusion 
(Abstr., 1883, 1044), namely, that in groups of isomeric ethers of 
analogous constitution, the molecular volumes increase and the boiling 
points rise as the number of carbon-atoms increase in the acid radicles, 
and diminish in the alcoholic radicles. Stidel’s statement (ibi/., 
302) that in a group of isomerides the substance with the lowest 
boiling point will have the greatest sp. vol., is confirmed by the 
author, except in the case of the formates. 

With regard to the expansion of metameric ethereal salts, the 
author finds that the formates exhibit the least expansion; they are 
followed by the methyl salts. The metameric ethers occupying an 
intermediate position between these two classes have almost all the 
same rate of expansion, except the acetates, which always expand 
a little less than the ethyl salts. 

As a general rule, those ethereal salts which exhibit the highest 
boiling points possess the lowest rates of expansion. W. C. W. 


Transition Temperature in Chemical Decomposition. By J. 
H. van’t Horr and C. M. van Deventer (Ber., 19, 2142—2153).— 
From theoretical grounds (see Van’t Hoff’s “ Etudes de dynamique 
chimique,” 139—148), it was probable that, beyond the phenomena of 
chemical equilibrium already studied, there is another class of some- 
what similar phenomena dependent on temperature, corresponding in 
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some measure with physical melting and solidification. This was 
rendered still more probable, firstly, by the well-known fact that 
where a substance crystallises in two distinct forms, one of these 
forms is incapable of existing above a certain definite temperature ; 
secondly, by the fact of Glauber’s salt (Na,SO,,10H,0) melting at 33°, 
but at the same time depositing the less hydrated salt, Na,SO,,H,O, 
and by many other phenomena. .As these phenomena, however, might 
be considered as physical, the authors have sought for examples of 
the same character which should be unmistakably .of a chemical 
nature. 

When a solution of sodium and magnesium sulphates in mole- 
cular proportions is allowed to crystallise (care being taken to prevent 
supersaturation), a mixture of the two sulphates crystallises out if the 
temperature is below 21°5°, but if above that temperature the 
double salt astrachanite (Na,MgS.0,,4H;O) separates. If astrachanite 
is finely powdered and mixed with water in the proportion 
Na,MgS,0,,4H.,0 : 130H2, this thin magma remains liquid above 
21°5°, but below that temperature rapidly solidifies to-a solid mass, 
composed of a mixture of the ‘two salts, Na,SO,10H,O and 
MgS0O,,7H,0. If, on the other hand, molecular proportions of finely 
powdered Glauber’s and Epsom salts are mixed and allowed to stand 
at a temperature below’21°5°, no formation of astrachanite will take 
place, even if a few crystals of that substance have been added. But 
if the temperature is allowed to rise.above.21°5° a gradual formation 
of astrachanite takes place, water is liberated, and the mass becomes 
moist. From the specific gravities of the respective substances 
(astrachanite 2°25, Epsom-salts 1°69, Glauber’s salt 1°48, water 1), it 
is clear that the formation of astrachanite must be accompanied by 
increase in volume. This gave a good means of observing the 
transition temperature. The finely powdered mixture -of .the two 
salts was introduced into the bulb of a dilatometer, the latter being 
then exhausted and filled with oil. When the bulb was:now slowly 
heated, the oil level rose gradually, but regularly, as the oil ex- 
panded, until the temperature reached 21°5°, when a much greater rise 
took place. Of:course the formation of the astrachanite-is slow, and 
therefore to get good results the temperature of the bath should be 
raised a degree or two and then be kept eonstant until the oil level 
has ceased to rise. When the level has ceased rising at 21°5° or 
22° (this requires several hours) a further rise in temperature only 
causes the slow rise of the oil level due to the expansion of the oil. 
When the temperature is allowed to fall, the level descends slowly 
and regularly till a temperature of about 21°5° is reached, when there 
is a great fall (due to the breaking up of the astrachanite and reform- 
ation of Glauber’s and Epsom salts), and then a still further reduction 
of temperature is only followed by the normal fall of level. A 
similar proof of this transition temperature is given by the ratio 
of solubility, and also by the varying vapour-tensions, at varying 
pressures. 

Similar phenomena are observed with sodium ammonium racemate. 
Recent researches have shown that when a solution of this substance 
is allowed to crystallise below 28° no racemate is formed, but only a 
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mixture of sodiam ammonium dextro- and lsvo-tartrates ; if, however, 
crystallisation takes place above 28°, sodium ammonium racemate alone 
is formed. The authors have in this case obtained results similar to 
those found with astrachanite. Powdered sodium ammonium racemate 
mixed with water in the proportion Na,(NH,).C,H.0O..,2H,0 : 6H.O 
remains liquid above 28°, but solidifies below that temperature toa 
mixture of the levo- and dextro-tartrates, Na(NH,)C,H,0.,4H,O. On 
the other hand, a dry mixture of the tartrates remains unchanged 
below 28°, but above that temperature gradually changes to the 
racemate, becoming at the same time moist from the water liberated. 
Dilatometer experiments showed the same transition temperature 
very plainly. Similar results were obtained with calcium copper 
acetate, CaCu(C,H;0,),,8H,0. This compound exists as a blue salt 
at ordinary temperatures, but at 70° is resolved into its constituents, « 
Ca(C,H,0,)3,H,0 ; Cu(C.H;0.)2,H,0, and 6H,0. The dilatometer gave 
similar but not very marked results. 

Finally, the authors find that by taking a mixture of magnesium 
sulphate and sodium chloride, in the proportions required for the 
equation 2MgSO,,7H,0 + 2NaCl = Na,Mg(SO,).,4H,0 + MgCl,,6H,0 
+ 4H,0, the state represented by the left-hand side of the equation 
is only permanent at temperatures below 31°, the state shown by the 
right hand only at temperatures above 31°. This is again clearly 
shown by the dilatometer. This last instance is clearly a chemical 
intramolecular change, even if the others be only regarded as mole- 
cular. L. T. T. 

Determination of Molecular Weights of Organic Substances 
by the Lowering of Freezing Point of their Solutions. By 
E. Parernd and R. Nastnt (Gazzetta, 16, 262—275).—The recent 
researches of Raoult (Abstr., 1884, 952, and 1885, 858, &c.) have 
established the law that the molecular weight of a carbon compound 
is equal to the quotient of a constant by the coefficient of reduction of 
the freezing point. The constant value of the quotient varies with 
the nature of the compounds, which are divisible into two prin- 
cipal classes, namely, those which contain the hydroxyl-group and 
those which do not ; for the former it is about double as great as 
for the latter. If this law were general, it might be applied to 
determine the molecular weight of substances which are decomposed 
when converted into vapour, and would be especially advantageous in 
those cases in which a polymeric modification is thus reduced toa 
simpler molecule. In this paper the particular cases of aldehyde and 
paraldehyde, of acetonitrile and eyanomethine, and of cyanamide and 
dicyandiamide are studied: some of the results are given below :— 

Molecular Molecular 
Substance. reduction. Substance. reduction. 
Aldehyde, C,H,O 19244 Acetonitrile, CH.CN .. 18°61 
Paraldehyde, (C,H,O);.. 19°24 Cyanomethine, (CH;*CN); 9°67 
Cyanamide, CN.H, 1354} Do., concentrated solution eer, 
Dicyandiamide, (CN,H,), 15°54 


The values obtained for the substances in the first column are in 
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accordance with the law, but those for cyanomethine vary irregularly 
with the concentration of the solution. 

Determinations are also given of some complex carbon compounds, 
the results of which are adduced :— 


Molecular 
Substance. reduction. 
Lapachic acid, C,;H,,03 
Lapacone, C,.H,,03 ee ee 
Picrotoxin, C»H.4O;; } 
or C.H,,0; 
Picrotoxin hydrate, C;;H,s.0; 
Santonide, C,;H,,O; e 


The results obtained for pierotoxin agree more nearly with the 
formula C,,H,,0;, proposed by Barth and Kretschy (Abstr., 1882, 
412), than with CyH;,O,;, that proposed by Paternd and Oglialoro 
(Abstr., 1881, 440). It would seem that lapacone is not a polymeric 
modification of lapachic acid (Abstr., 1883, 213), inasmuch as their 
molecular reductions of the freezing points are nearly equal. 


Ve & Ve 


Cohesion and Cohesion Figures. By W. Ackroyp (Chem. 
News, 54, 58).—The author suggests the probability that the solu- 
bility of allied groups of compounds in regard to any given solvent, 


under constant conditions of temperature, conform to laws similar to 
the periodic law of Newlands and Mendeléeff, and arguments are given 
in support of the suggestion. When a liquid of high sp. gr. falls into 
a liquid of lower sp. gr., as is well known, submergence cohesion 
figures (or vortex rings) are formed; now when molten sulphur 
heated beyond the viscous state is allowed to fall into water, the drops 
endeavour to take this form of vortex rings, and in this way there- 
fore solidified vortex rings of plastic sulphur are obtained. The 
author explains his reasons for regarding these as vortex rings by 
comparing the conditions of formation with the conditions of forma- 
tion of aérial vortex rings, and showing their resemblance. 


D. A. L. 


Fluidity of Absolute and Diluted Acetic Acid. By K. Noack 
(Ann. Phys. Chem. [2], 28, 666—684).—For these experiments pure 
aqueous acetic acid was taken, its percentage composition determined 
from its freezing point, and the necessary quantities of water then 
added. The author uses the formala F = F’ +e i for the flow 
of liquids through capillary tubes where F equals the corrected, F’ 
the uncorrected fiuidity, v the volume of liquid passed, s its specific 
gravity, 1 the length of the capillary, and z the time of flow. For 
distilled water he finds F’ = 55°218 + 2°0484¢ + 00078472, F = 
55557 + 2°0615¢ + 0°0083062?; for acid of 98°52 per cent. F = 
42°371 + 1:3498¢. 

Curves are also constructed for varying strengths of acid, and also 
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for the same acid strength with varying temperatures. The influence 
of temperature is greatest with water, and decreases on addition of 
acid. A minimum of fluidity is found with 77 per cent. acid repre- 
sented by C,H,O, + H,0. BH. KR. 3 


Variations in the Solubility of Chlorides in Presence of 
Hydrochloric Acid. By G. Jeannen (Compt. rend., 103, 381— 
384).—The solubility of potassiam chloride in presence of hydro- 
chioric acid does not obey Engel’s law (this vol., p. 503). It varies 
continuously, and diminishes as the proportion of hydrochloric acid 
increases, but the sum of the equivalents of potassium chloride and 
hydrogen chloride does not remain constant. If, however, the water 
is also taken into account, it is found that the sum of the equivalents 
of the three substances remains constant, and is equal to about 1043. 

If similar calculations are made with Engel’s numbers for other 
chlorides it is found that the following law holds good in all cases: 
the solubility of chlorides in water in presence of hydrochloric acid 
varies in such a manner that the sum of the equivalents of salt, acid, 
and water in'the solution remains practically constant at the same 
temperature whatever the nature of the chloride. This law is not 
absolutely true, but the divergences are only small. Usually the sum 
of the equivalents slightly increases as the proportion of acid 
increases, attains a maximum, and then very slowly diminishes. 

C. H. B. 

Water of Crystallisation. By W. W. J. Nicot (Chem. News, 54, 
53).— Looked at from a thermochemical point of view, the results of 
Thomsen, Meyer, and Ostwald prove that water of .crystallisation 
cannot be attached to the salt in solution, or if it is, no heat is evolved 
on union more than-with solvent water. For example, the heat of 
neutralisation of the solution of the alkaline and alkaline earthy bases 
in hydrochloric or nitric acids, has a mean value of 27;640 cal. within 
very narrow limits, irrespective of the condition of the salts in the 
solid state, some of which are anhydrous, and some contain water of 
crystallisation. D. A. L. 


Crystals containing Mixtures. By F. Herrmann (Ber., 19, 
2235—2239).—When equal weights of ethyl quinonedibydroparadi- 
carboxylate (c), which crystallises in well-formed rhombic crystals, 
and ethyl succinosuccinate (s), which forms triclinic crystals, are 
dissolved in ether, the solution yields a mixture of triclinic and 
rhombic crystals in the proportion of about 3:7. Both crystals 
consist of a mixture of the two ethyl salts. When the proportion of 
the amount of the ingredients is within the limit s >(s:c) > 3, crystals 
of both forms are obtained; the triclinic crystals have the com- 
position 8s + lc, and melt at 124°5°; the rhombic crystals have the 
composition ls + 2c, and melt at 127°. The mixtures in which 
(s : c) > 8 give only triclinic crystals, and mixtures in which 
(s:¢) < 4 yield only rhombic crystals. N. H. M. 


Atomic Volumes and Specific Volumes. By W. Lossenx 
(Annakn, 233, 316—326).—The author points out that Kopp’s law 


a ~~". . — 
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of atomic volumes is no longer tenable. The specific volume of a 
compound depends not only on its empirical composition but also on 
its rational constitution. The atomic volume of an element is different 
in different compounds. Kopp’s statement that the volume of CH, is 
22 is inexact. In an homologous series, a difference of CH, in the 
formula corresponds with a regularly increasing difference of volume. 
Kopp’s assumption that 1 atom of C can replace 2 atoms of H 
without alteration of volume is only true in certain cases. 


w. GW 


Division of a Base between Two Acids. By P. Sanatier 
(Compt. rend., 103, 138—141).—According to thermochemical data, 
chromic acid behaves towards alkalis as a bibasic acid with two 
unequal functions. The energy of the first function, which corre- 
sponds with the formation of dichromates, is surpassed only by that of 
sulphuric acid, approximates closely to that of hydrochloric acid, and 
is distinctly superior to that of carbonic, acetic, and even phosphoric 
acids. The second function, or the acid function of the dichromates, 
is inferior to that of hydrochloric acid, hydrogen potassium sulphate, 
acetic acid, and the first function of carbonic and phosphoric acids, 
but is superior to the acid function of potassium hydrogen carbonate 
aud the third function of phosphoric acid. 

The author has investigated the action of various acids on solutions 
of normal potassium chromate by comparing the colour of the liquid 
with the colours of a series of previously prepared mixtures of the 
dichromate and normal chromate. With hydrochloric acid, both 
functions of sulphuric acid, and the first functions of phosphoric and 
trichloracetic acids displacement is practically complete. With acetic 
acid and the three equal functions of citric acid, the action does not 
proceed quite sofar. It is still less with the first function of carbonic 
acid and the second function of phosphoric acid, whilst the second 
function of carbonic acid, boric acid, and the third function of phos- 
phoric acid have very little action at all. If the normal chromate is 
treated with an excess of solid boric acid, there is considerable for- 
mation of dichromate, owing to the production of an insoluble acid 
borate, the precipitation of which tends to make the action complete. 

Whenever the function of the reacting acid, as measured by 
thermochemical data referred to the solid state, is superior to that of 
the dichromate, this superiority is shown by the total action exerted 
on the neutral chromate by a small quantity of the acid, secondary 
reactions being practically without influence. This is seen in the 
graphic representation of the reaction, all the curves at their origin 
being tangent to the right line of total decomposition. It shows at 
once the number of functions of each acid which are superior to the 
acid function of the dichromate. Oxalic acid has two, citric acid 
three, phosphoric acid two, carbonic acid one, boric acid none. 

These results afford further proof of the value of thermochemical 
data referred to the solid state, and they also show that Thomsen’s 
theory of a modulus for each acid, independent of thermochemical 
data, cannot be sustained. C. H. B. 
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Chemical Fractionation. By W. Crookes (Chem. News, 54, 
131—133).—Fractionation is resorted to for the separation of sub- 
stances which are almost identical in chemical properties. Broadly 
speaking, the operation consists in utilising a reaction in which there 
is most likelihood of a difference in the behaviour of the elements 
under treatment ; the reaction is performed in an incomplete manner, 
so that only a certain fraction of all the bases present is precipitated. 
Then the portions separated in this manner are re-treated, and by 
working systematically in this way the minute chemical difference is 
made to accumulate until it becomes perceptible by a chemical or 
physical test. 

Chemical processes are used for fractionation, and they have to be 
varied according to the substance under examination. When a certain 
process ceases to act in the manner required, another process must be 
resorted to. It is shown that for the separation of several substances 
a number of processes must be used, in fact x bodies require at least 
n — 1 processes. For the separation of earths, fractional precipitation 
by ammonia is generally adopted; there are three methods of pro- 
cedure. A series of bottles is used in all. In one method 4 of the 
equivalent quantity of ammonia is added to the contents of a bottle, 
the precipitate allowed to settle, and is filtered off, the solution is 
treated in a similar manner with another } of ammonia, and then all 
the bases still in solution are precipitated, each precipitate is put into 
its proper bottle, and subsequently goes through a similar series of 
operations. In another method 2 of the bases present in a bottle are 
precipitated, the filtrate moving two places to the right, the precipitate 
going one place to the left, and so on. Ina third method, the one 
adopted and introduced by the author, half the equivalent of pre- 
cipitant is added at once. When a great number of earths are to be 
separated the following plan is sometimes adopted: ammonia sufficient 
to precipitate 5%, of the earths is added, then acid to dissolve ;§;, then 
ammonia to precipitate ;%4, and so on until the required proportion of 
precipitate is obtained. Nitric acid is the best acid to use, and from 
time to time (in order to avoid the interference of accumulation of 
ammonium nitrate), the bases are precipitated, ignited and redis- 
solved. The amount of earths present is determined by titration 
before each addition of a precipitant. Separation by fractionation of 
distinct substances such as the earths in gadolinite or samarskite is 
not difficult, as separate chemical processes are available, but to 
separate the constituents of yttrium, simple straightforward fraction- 
ation continued steadily even for years is the only plan. To hasten 
operations, when a particular constituent has concentrated in certain 
bottles, these may be removed from the main series and subjected to 
fractionation by themselves. Working with samarskite earths, 
fractional precipitation with oxalic acid separates first erbia, holmia, 
and thulia, then terbia, and finally yttria ; in fact it is the only method 
capable of separating small quantities of terbia from yttria. Fusing 
the nitrates separates ytterbia, erbia, holmia, and thulia from yttria, 
but does not work so well in presence of terbia; it isthe only method 
known for separating ytterbia from yttria. The relative merits of the 
various methods of separation noted above are fully criticised. 


D. A. L. 
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Decomposition of Chlorides in Dilute Solutions. By G. 
FoussEreau (Compt. rend., 103, 248—250)—The author has inves- 
tigated the decomposition of several chlorides in aqueous solution by 
means of the method already applied to solutions of ferric chloride 
(this vol., p. 844). 

Aluminium chloride is decidedly more stable in presence of water 
than ferric chloride. With a dilution of 5,45, the resistance does not 
vary between 0° and 80°, but at 100° it reaches a limit equal to 0°93 of 
its original value. If the solution is allowed to cool and is left at the 
ordinary temperature, the resistance re-attains its original value in 
about 15 days. With a dilution of 57355, the resistance alters 
distinctly at the ordinary temperature, and at 100° a limit equivalent 
to 0°47 of the original resistance is attained in less than 10 minutes. 
The action of hydrochloric acid is the same as in the case of ferric 
chloride. 

Magnesium chloride is much more stable than aluminium chloride, 
but seems to be slightly dissociated in very dilute solutions. 

Rhodium sodium chloride is distinctly altered with a dilution 
of 3,5, but the change takes place very slowly at the ordinary tem- 
perature. With a dilution of ,,,,, the resistance diminishes from 
45°8 to 34°7 after standing for three months at the ordinary tempera- 
ture, and if the solution is heated to 100° the resistance diminishes to 
20°7—21°7. 

A solution of platinic chloride, unlike the preceding solutions, is 
affected by light, which although it does not alter the final result 
accelerates the rate at which the change takes place. With a dilution 
of 5,5, the resistance diminished from 26:3 to-19°6 in about seven 
days in the dark, whilst in daylight the change was complete in five 
and a half hours, and in less than an hour in direct sunlight. At 
100°, the influence of light is still more marked: 

Solutions of auric chloride are also affected by light, and alter very 
rapidly. In daylight, the limit is reached in a few minutes, whilst in 
the dark the change requires one to two days according to the con- 
centration of the solution. At 100°, as in previous cases, the alteration 
of resistance is still more marked. The reverse reaction which takes 
place on cooling is likewise accelerated by the action of light. 

C. H. B. 

Etherification by Double Decomposition. By G. Brrroni 
(Gazzetta, 16, 175—182).—In this paper some general remarks are 
introduced on the phenomenon of etherification, and on the views 
expressed by Berthelot and others that the analogy between the 
ethereal and metallic salts is only superficial, as the former are only 
produced under special conditions such as increase of temperature and 
pressure, whilst the latter are formed instantaneously. It is here 
shown that the preparation of ethereal salts of nitrous acid can be 
performed as a lecture experiment, namely, by the decomposition of 
glyceryl trinitrite with alcohols, thus: C;H,(ONO); + 3ROH = 
3RONO + C,H,(OH),, a subject already investigated by the author 
(this vol., p. 217). The alcohol is added gradually to the glyceryl 
trinitrite contained in a test-tube kept cool by ice; then the contents 
are agitated whereby an emulsion is formed, but this separates finally 

Bu 2 
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into two layers, the upper of which, of a yellow colour, is the ethereal 
salt of nitrous acid; this is washed with water and finally digested 
over anhydrous calcium nitrate. In such cases as that of ethylene 
glycol, the ethereal salt of which is soluble in the aqueous glycerol, its 
formation is not so easily shown, but the ethereal salt can be readily 
extracted from the product by means of ether. V. H. V. 


Lecture Experiments. By F.C. G. Miitrer (Ber., 19, 2175— 
2179).—A thermometer containing sulphuric acid blackened with 
sugar is recommended, as it is readily seen; sulphuric acid expands 
regularly, and has a coefficient of expansion 3} times greater than that 
of mercury. A lecture galvanometer and method for demonstrating 
the principle of the constant galvanic chain are described with 
sketches. N. H. M. 


Inorganic Chemistry. 


Electrolysis of Hydrogen Fluoride. By H. Motssan (Compt. rend., 
103, 202—205, and 256—258; see this vol., p. 849).—The apparatus 
consisted of a platinum U-tube with fluorspar stoppers and platinum 
delivery tubes, the positive electrode consisting of an alloy of platinum 
with 10 per cent. of iridium. Potassium hydrogen fluoride, prepared by 
Fremy’s method, was dried at 100°, and then over sulphuric acid and 
potash in a vacuum. The salt thus prepared is much less deliquescent 
than the normal fluoride. The dried sait was heated in a platinum 
retort, and the hydrogen fluoride condensed in a receiver cooled with 
ice and salt. The liquid was then introduced into the U-tube, cooled 
with methyl chloride boiling at — 23°, and subjected to the action of 
a current from 20 large Bunsen’s elements coupled in series. Any 
small quantity of water present is soon decomposed with liberation of 
ozone at the positive pole, but as the water disappears the resistance 
of the liquid rapidly increases, until, when the hydrogen fluoride is 
perfectly pure a current of even 25 ampéres no longer passes. In 
order to obtain the necessary conductivity, a small quantity of per- 
fectly dry potassium hydrogen fluoride is dissolved in the liquid. 
Under these conditions hydrogen is given off at the negative pole, 
whilst at the positive pole a colourless gas is evolved in which 
crystallised silicon, adamantine boron, arsenic, antimony, sulphur, 
and iodine take fire spontaneously and immediately. This gas decom- 
poses water with formation of ozone and hydrogen fluoride, but 
attacks metals much less readily, probably owing to the fact that a 
superficial layer of fluoride is first formed, and this protects the metal 
from further action. Powdered iron and manganese when gently 
heated burn in the gas with production of a shower of sparks. 
Organic compounds are violently attacked, alcohol, ether, benzene, 
terebenthene, and petroleum taking fire spontaneously when brought in 
contact with the gas. When the gas is mixed with hydrogen, even in 
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the dark, combination takes place with a violent detonation, and 
hydrogen fluoride is formed. 

A mixture of hydrogen fluoride with ozone produces none of these 
reactions. In order to ascertain if the gas were fluorine or hydrogen 
perfiuoride, the electrolysis apparatus was connected with a platinum 
tube containing potassium fluoride to remove traces of hydrofluoric 
acid, and this was connected with another platinum tube which con- 
tained a weighed quantity of iron wire, and terminated in an apparatus 
for collecting any gas which might issue from the end of the tube. 
Arrangements were also made for collecting the hydrogen evolved 
from the negative pole, and the whole apparatus was filled with car- 
bonic anhydride. The tube containing the iron was heated to dull 
redness, and the current was passed through the hydrogen fluoride in 
the U-tube, which was cooled to — 50° by methyl chloride. In one 
experiment 0°130 gram of fluorine was absorbed by the iron, and 
78 c.c. of hydrogen were liberated from the negative pole. No gas, 
except a small quantity of air, escaped from the tube containing the 
iron. The weight of iron fluoride formed is exactly equivalent to the 
quantity of hydrogen liberated at the negative electrode, and hence it 
follows that the gas evolved from the positive electrode is fluorine. 

Fluorine can also be obtained by the electrolysis of fused hydrogen 
potassium fluoride. Under favourable conditions with liquid hydrogen 
fluoride 1‘5—2 litres of fluorine can be obtained in an hour. 

C. H. B. 

Liquefaction and Solidification of Hydrogen Compounds. 
By K. Otszewsk1 (Monatsh. Chem., 7, 371—374).—Hydrofluoriec acid 
cooled to — 102°5° solidifies to a white, crystalline, transparent mass, 
becoming white and opaque at a lower temperature; on raising the 
temperature to — 92°3° the acid melts. 

Hydrogen phosphide, PH, liquefies at — 90°, and solidifies at 
— 133°5 into a crystalline, semi-transparent mass; on raising the 
temperature it melts at — 132°5°, and boils about — 85°. 

Hydrogen antimonide, SbH;, prepared by collecting the first portions 
of gas evolved by adding dilute sulphuric acid to an alloy of 2 parts 
of antimony with 3 parts of zinc, solidifies at — 91°5°, but on raising 
the temperature to between — 65° and — 56° it partially decomposes 
with deposition of the antimony on the walls of the tube; this 
change is increased by raising the temperature to — 18°. This result 
explains the small proportion of hydrogen antimonide obtained in the 
various methods used for its preparation. Ve Ee Vs 


Halogen Compounds of Sulphur. By W.Sprinaand A. Lecranier 
(Bull. Soc. Chim., 45, 867—873).—The compounds of sulphur with 
chlorine of the formule 8,Cl,, 8;Cl,, SCl., and the corresponding iodine 
and bromine compounds, were carefully prepared. The author then 
determined whether the halogen was actually combined with the sul- 
phur in the proportions in which they were presented to one another, 
or whether these elements were partly present in the free state mixed 
with perhaps a certain proportion of a definite haloid compound. To 
do this, a reaction was employed, in which the haloid compounds of 
sulphur act on potassium sulphite, the potassium compound of the 
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haloid, and tri-, tetra-, or penta-thionates are formed respectively ; 
the presence, however, of any uncombined haloid causes the formation 
of potassium sulphate in the proportion of 1 mol. of sulphuric acid 
for every molecular proportion of free baloid present. The examina- 
tion thus conducted indicates that these halvid compounds do actually 
exist at the usual temperature, but always accompanied by a certain 
amount of the uncombined elements, which are, however, always in 
the exact ratio of the constituents of the definite compound with 
which they exist. The proportion of uncombined elements being 
apparently constant for each temperature, and representing the co- 
etlicient of dissociation for that temperature. The general results 
obtained are as follows :— 


S.C], contains 6°82 per cent. of its elements in the free state. 
S:Ck  ,, 8°45 
S.Br, 27°11 
S,Bry 29-06 
SBr, 38°40 
8.1, 90°12 
S,[, 88°89 
Si, 89°97 
A. P. 


Note.—The above figures apparently refer to the normal temperature, 
and are merely comparative. 


Formation of Sulphuric Acid in the Preparation of 
Dithionic Acid. By W. Sprixe and E. Bourgeois (Bull. Soe. 
Chim., 46, 151—156).—An aqueous solution of sulphurous acid 
consists of a mixture of sulphurous acid and water containing 
sulphurous anhydride in solution, the amounts of the free water and 
sulphurous anhydride varying with the temperature; on acting on 
such a solution with manganic dioxide, it unites with the sulphurons 
acid to form manganic dithionate, and with the sulphurous anhydride 
to form manganic sulphate, with an increase of temperature therefore 
more sulphuric and less dithionic acid is formed; the same is the case 
if the violence of the reaction is increased by employing the manganic 
peroxide in a more finely divided state, the temperature being thus 
indirectly raised. If therefore a solution of hydrogen sodium sulphite 
be employed in the place of a solution of sulphurous acid a larger 
amount of dithionic acid is formed. Ferric and nickelic oxides may 
be employed instead of manganic dioxide. ye 


Reduction of Sulphurous Acid by Hydrogen Phosphide. 
By A. Cavazzt (Gazzetta, 16, 169—172).—A solution of sulphurous 
acid in contact with an atmosphere of hydrogen phosphide is slowly 
deoxidised with precipitation of sulphur and formation of phosphoric 
acid, and traces of hypophosphorous acid. The final change may be 
expressed thus: PH; + 2H,SO, = H,;PO, + 2H,0 + S., although it 
is probable that the reactions take place in three successive changes, 
leading to the prodaction of hypophosphorous, phosphorous, and 
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finally phosphoric acid. In presence of mercury, the liberated sulphur 
combines at once with the metal to form the sulphide, thus: PH; + 
H,SO; + Hg = H;PO, + H,O + HgS; the presence of hypophos- 
phorous acid was confirmed by the production of cuprous hydride by 
the action of copper sulphate on the solution from which the excess 
of hydrogen phosphide had been boiled off. Ve Ge. Ve 


Action of Hydrofluoric Acid on Silica and Silicates. By J. 
B. Mackinosa (Chem. News, 54, 102).—The author’s results indicate 
that “generally speaking those minerals which have a more con- 
densed molecule are less easily attacked than those with a less 
condensed molecule.” The treatment of quartz and opal is given as 
an example:—l gram of each, reduced toa uniform average size of 
0-003 cub. mm., were digested with dilute (9 per cent.) hydrofluoric 
acid for one hour in the cold, opal lost 77°28 per cent., quartz 156 
per cent. With quartz crystals and pieces of opal of corresponding 
size the difference is still more marked. These differences are regarded 
as not merely chemical, but as connected with those molecular dis- 
similarities which give rise to the variations in crystalline form. 

D. A. L. 

Electrolysis of Aqueous Ammonia with Carbon Elec- 
trodes. By A. Mittor (Compt. rend., 103, 153—155).—The alcoholic 
solution of the residue obtained by evaporating the black solution 
(Abstr., 1885, 1125) contains an azulmic substance, together with 
urea and the products of its decomposition, ammelide, biuret, and 
guanidine. Nocyanuric acid is formed. These substances are not 
obtained if the solution electrolysed contains sodium chloride as in 
Bartoli and Papasogli’s experiments, since they are destroyed by the 
nascent chlorine which is liberated under these conditions. 


C. H. B. 


Alcoholate of Potassium Hydroxide. By R. Encet (Compt. rend., 
103, 155—157).—Potassium hydroxide was suspended in a platinum 
basket in alcohol until the latter was saturated. Under these con- 
ditions the liquid separates into two layers, the lower being an aqueous 
and the upper an alcoholic solution of potassium hydroxide. If the 
alcoholic solution is kept at 0° for 24 hours it deposits unctuous, 
white, crystalline plates which have the composition KHO + 2EtHO, 
and alter rapidly when exposed to air. This alcoholate of potassium 
hydroxide may be kept in closed vessels at 0° withont undergoing 
alteration, bat at 30° it gradually decomposes. At 60° the crystals 
melt, and after some hours the liquid separates into two layers; this 
decomposition is very rapid at 100—120°. The alcoholate decom- 
poses in accordance with the equation KHO,2EtHO = EtOK + 
KtOH + H,O. The liberated water is saturated with potassium 
hydroxide, and forms the lower layer of liquid. The upper alcoholic 
layer when cooled deposits slender needles which seem to have the 
composition EtOK + EtOH. 

The formation of potassium ethoxide by the action of heat on 
alcoholic potash explains the action of the latter on certain organic 
compounds. C. H. B. 
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Alcoholate of Potassium Hydroxide. By E. J. Maumené 
(Compt. rend., 103, 215—216; compare preceding Abstract).—The 
author obtained a crystallised alcoholate of potassium hydroxide of 
the composition KHO + 2°44EtHO in 1872 (Théorie Générale). 
This compound gradually becomes converted into a crystallised 
colourless salt, C,H,O.K, which gives characteristic reactions with 
several metallic salts. C. H. B. 


Hydrated Sodium Sulphide. By C. Gérric (J. pr.- Chem. [2], 
34, 229—237).—When a solution of soda in strong alcohol is 
saturated with hydrogen sulphide to a certain degree, the hydrate 
NaS + 6H,0 is first formed, and then, after the solution has lost some 
of its water, the hydrates 2Na,S + 11H,0 and Na,S + 5H,0. These 
all disappear after continued action of hydrogen sulphide. In pre- 
sence of anhydrous alcohol, they give up part of their water of crystal- 
lisation, whilst when treated with weak alcohol they take up water 
and yield the hydrate Na,S + 9H,O. This addition of water is 
accompanied by a change of crystalline form. 

By the action of hydrogen sulphide on a solution of caustic soda in 
weak alcohol, the hydrate Na,S + 6H,0 is first formed, owing to the 
heat evolved in the reaction, and then the hydrate with 9 mols. H,0. 


» ee 


Explosive Mixture. By Cavazz (Gazzetta, 16, 172).—In the 


course of some experiments on the reduction of alkaline nitrates, it 
was observed that equal parts of sodium nitrate and hypophosphite 
form a powerfully detonating mixture. It is probable that the 
reaction is as follows: NaH,PO, + 2NaNO; = Na,;PO, + H,O + 
NO, + NO. V. &. V. 


Silver Carbonate. By G. S. Jonnson (Chem. News, 54, 75).— 
Some silver hydroxide suspended in water and exposed to the air in a 
loosely covered vessel was found after two months to have deposited 
large, glistening, yellow, prismatic crystals of silver carbonate. These 
melt at a low red heat, and soon afterwards decompose rapidly with 
the evolution of abundance of gas. Silver carbonate precipitated 
from solutions by means of sodium carbonate is amorphous, but 
resembles the crystalline form in other properties. 1 litre of water 
saturated with carbonic anhydride at 15° dissolves 0°846 gram of 
pure precipitated silver carbonate, and when this solution is exposed 
to air for 12 hours, a yellow precipitate of crystalline silver carbonate 
separates. D. A. L. 


Magnesia containing Rare Earths (?) By G. S. Jonson 
(Chem. News, 54, 88).—A very thoroughly washed sample of calcined 
magnesia was observed to render water alkaline, the alkalinity dis- 
appearing after a time. The magnesia apparently contained two 
earths, one with a soluble the other with an insoluble sulphate, but 
both baving their oxides and cartonates soluble, and their phosphates 
insoluble in alkaline solutions. D. A. L. 
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Didymium and Cerium Tungstates and Molybdates. By A. 
Cossa (Gazzetta, 16, 284—288; comp. this vol., p. 772).—Amorphous 
cerium tungstate, fused with potassium chloride, is converted into a 
crystalline modification, isomorphous with scheelite, and consisting 
of dimetric octahedra (comp. Didier, this vol., p. 595). Under similar 
conditions didymium molybdate is obtained in octahedral crystals 
(a:b:¢ = 1:1: 1°569) of a rose-red colour and vitreous lustre; sp. gr. 
= 4°75. Cerous molybdate is obtained isomorphous with walfenite by 
heating the precipitated compound in an inert atmosphere, or by its 
slow precipitation from a mixture of aqueous solutions of cerous sul- 
phate and sodium molybdate. The crystals obtained by heating this 
precipitate in a crucible at the temperature of molten nickel possess 
an axial ratioa:b:¢ = 1:1: 1°558, and sp. gr. 4°56. Amorphous 
lead molybdate may in like manner be converted into a crystalline 


modification. V. oY. 


Combination of Potassium Alum with Water. By E. J. 
Maumené (Bull. Soc. Chim., 46, 261—262).—Potassium alum was 
dried by keeping it in the presence of a large quantity of the same 
alum from which all water had been expelled, the temperature being 
maintained at the point at which the crystals of alum commenced to 
lose water, until the weight was constant. The alum thus prepared 
contained 49°99 per cent. of water and, therefore, has the formula 
A(H.0)).<.73, @ result which agrees with the proportion of water 
indicated by the author’s theory. (Compare this vol., p. 421.) 

A 


Fluosilicates of Aluminium and Glucinum. By C. Cuasrié 
(Bull. Soe. Chem., 46, 284—2385).—The fluosilicates of aluminium 
and glacinum described by Berzelius and Attenberg are amorphous 
compounds, but by the prolonged boiling of 0°5 gram of aluminium 
chloride or the recently precipitated hydrate, with 200 grams of the 
acid, a distinctly crystalline fluosilicate separates on cooling, which 
does not alter on drying at 100°. Aluminium fiuoride treated by 
this method yields a similar compound. A. P. 


Crystallised Basic Sulphates. By Arnanasesco (Compt. rend., 
103, 271—272).—The author has obtained several crystallised basic 
sulphates by heating the normal sulphates with water in sealed tubes, 
at temperatures varying from 150° to 275°. They are insoluble in, 
and not decomposed by water, and all except the mercury compound 
contain water, which they only lose at a somewhat high temperature. 

If a3 per cent. solution of zinc sulphate is heated at 200—25v°, 
the compound SO,(ZnOH), is obtained in colourless, transparent 
needles, which seem to belong to the rhombic system. The analoguus 
cadmium compound is obtained in a similar manner, and forms 
monoclinic or triclinic needles. A 25 per cent. solution of zinc sul- 
phate, heated at 160° with a small quantity of the oxide, yields the 
compound SQ;,4ZnO + 7H,0, which crystallises in very light, 
unctuous, hexagonal lamelle. 

When a 3 per cent. solution of normal aluminium sulphate is heated 
at 250°, the compound 4S0;,3A1,0;,9H,O is obtained in transparent 
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colourless rhombohedrons which closely resemble cubes. A 25 per 
cent. solution of ferric sulphate, heated at 150°, yields the analogous 
compound 4S0,,3Fe.0;,9H,O in pale yellow rhombohedrons. A 3 per 
cent. solution of ferric sulphate, heated at 275°, yields a brown crys- 
talline powder, which seems to have the composition SQ ;,10Fe,0;,H,0, 
but may be a mixture. 

A 3 per cent. solution of normal uranyl sulphate at 250° forms a 
citron-yellow, microcrystalline powder of the composition 


SO,,3U,0;,2H,0 ; 


a 15 per cent. solution at the same temperature yields greyish-yellow, 
microscopic needles of the compound SO ;,4U,0;,7H,0. 

In the cases of nickel and cobalt, 5 grams of the sulphate are 
boiled for 6—8 hours with 1—2 grams of the corresponding carbonate 
or barium carbonate, the liquid concentrated to 30—40 c.c., filtered 
whilst boiling, and the filtrate heated at 230—240° in the case of 
nickel, and at 200° in the case of cobalt. The products are respectively 
pale green, microscopic needles of the composition 5SQ,,6Ni0,4H,0, 
and a bluish-green, crystalline powder of the composition 


* $0,,6Co00,10H,0. 


To obtain similar compounds of mercury and bismuth, a solution of 
the nitrate in dilute nitric acid is heated at 250° with an excess of 
sodium sulphate. The mercury salt thus formed, SO,;,4Hg0, crystal- 
lises in deep yellow, transparent rhombohedrons; the bismuth salt, 
2S80,,3Bi,0,,2H,0, forms white, microscopic needles. Go mm 


Sodium Manganites. By G. Rousseau (Compt. rend., 103, 261— 
264).—When manganese chloride is fused in presence of air with 
potassium chloride containing some potassium hydroxide, a series of 
manganites is formed which will be subsequently described. 

When 1 part of manganous chloride is fused in presence of air with 
a mixture of 10 parts of sodium chloride and 3 parts of sodium 
hydroxide, no manganite is formed, but crystals of the oxide Mn,0, 
are obtained. The manganite is only produced when the proportion 
of sodium hydroxide exceeds that of the chloride, and even under 
these conditions the salt does not crystallise in the fused mixture. 

If 3 grams of sodium hydroxide are fused in a platinum crucible, 
mixed with 1:5 gram of dry manganous chloride and 3 grams of 
sodium nitrate, heated to dull redness until the greater part of the 
nitrate is decomposed, then raised to the temperature at which the 
hydroxide volatilises, and kept at this temperature for about four 
hours, the residue after treatment with water yields black silky needles 
of the manganite 12MnO,,Na,0. The presence of sodium chloride 
(formed by the action of the hydroxide on the manganous chloride) 
is essential to the formation of the manganite, for if the manganese 
chloride is replaced by the carbonate or peroxide no crystals of the 
manganite are obtained. Other manganites are formed if the condi- 
tions of the reaction are somewhat varied, and these are being in- 
vestigated. 

lf the above mixture is heated in a Bunsen flame until all the 
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sodium hydroxide has volatilised, and is then mixed with 10 grams of 
dried sodium chloride, and heated to orange redness until all the 
chloride is volatilised, the manganite 5MnO,,Na,0 is obtained in 
black, rhombohedral lamelle. 

If the mixture is heated to bright redness, and after volatilisation 
of the first 10 grams, a second quantity of 10 grams of sodium chloride 
is added, and the heating continued until this also is driven off, black 
needles of the manganite 12MnQ,.,Na,0 are obtained, identical in all 
respects with those obtained by heating the first mixture with a 
Bunsen lamp. 

At dull redness and bright redness, the manganite 12Mn0O,,Na,0 is 
formed, whilst the compound 5MnO,,Na,0 is the product at an inter- 
mediate temperature. In the case of barium and strontium, the 
simplest manganite is formed at both extremes of temperature, and 
the more complex compound at the mean temperature. The forma- 
tion of these compounds shows that manganese peroxide is analogous 
to silicic anhydride, molybdic anhydride, &c., in its power of forming 
complex salts. C. H. B. 


Compounds of Ammonia with Metallic Permanganates. 
By T. Kioss (Compt. rend., 103, 384—385).—If a solution of potas- 
sium permanganate is saturated with ammonia, and then mixed 
with a quantity of silver nitrate equivalent to the amount of per- 
manganate, the compound AgMnQ,,2NH; is precipitated in the fourm 
of a crystalline powder, very slightly soluble in cold water, but more 
soluble in hot water. The powder consists of microscopic rhombic 
plates. It detonates when struck, and decomposes when heated, 
giving off ammonia and leaving an insoluble residue. 

Salts of copper, cadmium, nickel, zinc, and magnesium under 
similar conditions yield similar compounds, which, however, have not 
yet been analysed. 

Cobalt salts give a brown precipitate only, but if a concentrated 
solution of luteo-cobalt chloride (1 mol.) is mixed with potassium 
permanganate (6 mols.), a crystalline precipitate is formed, which 
can be recrystallised from boiling water. It forms cubes, octahedra, 
and cubo-octahedra of the composition Co,(MnQ,),,12NH;, which 
explode when heated or struck. In presence of excess of luteo-cobalt 
chloride, violet hexagonal lamelle are formed which contain chlorine. 

The ammonia in these compounds is not expelled by simply boiling 
with an alkaline hydrate, since under these conditions some nitrite is 
formed. The permanganate must first be reduced by means of sul- 
phurous acid. C. H. B. 


Chromium Oxyfluoride. By V. Otivert (Gazzetta, 16, 218— 
222).—The compound of chromium and fluorine, first isolated by 
Unverdorben, although prepared by a method analogous to that of 
chromium oxychloride, is generally considered to contain chromium 
and fluorine only in the atomic ratio of one to six. Further, the 
synthesis of carbon compounds containing fluorine has been explained 
on the supposition that the chromium perfluoride is reduced to a 
compound containing proportionally less fluorine (Abstr., 1885, 1224). 
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In order to ascertain how far these views are correct, the author has 
determined the atomic ratio of chromium to fluorine in the above- 
mentioned compound, and also studied its action on toluene. Firstly, 
the atomic ratio of the two elements was found to be as one to two, 
and secondly, with toluene it yields a compound, PhMe[OCr-OH},, 
analogous to the compound obtained by Etard under similar condi- 
tions from the same hydrocarbon and chromium oxychloride, and like 
it, decomposed by water with formation of benzaldehyde (Abstr., 
1881, 581). The compound therefore is CrO,F,. V. H. V:. 


Action of Hydrogen Peroxide on the Oxides of Chromium. 
By Martinon (Bull. Soc. Chim., 45, 862—864).—When a solution of 
chromic acid is treated with an acid solution of hydrogen peroxide, 
the deepest blue coloration is obtained if the ratio of the hydrogen 
peroxide to chromic acid is as 4 : 2; perchromic acid, Cr,0,H,, 
is therefore a product of the reaction; this compound is blue in the 
presence of acids; after a time, it is slowly decomposed into oxygen 
and chromium sesquioxide ; in neutral or alkaline solutions, the colour 
of the perchromic acid changes to a dirty red, and the decomposition 
is more rapid, chromic acid or a chromate being formed. When 
chromium dioxide in an alkaline solution is treated with hydrogen 
peroxide, an alkaline chromate is formed, but no oxygen is evolved ; 
in a neutral solution, the reaction takes place very slowly, a small 
amount of chromic acid being formed; in acid solutions, a salt of 
chromium sesquioxide is formed and oxygen evolved, the chromium 
dioxide acting exactly as a chromate of chromium .sesquioxide, 
CrO;,Cr,0;. Hydrogen peroxide has no action on chromium ses- 
quioxide in neutral or acid solutions; in alkaline solutions a 
chromate is immediately formed. a. 


Compound of Stannic Chloride with Hydrogen Chloride. 
By R. Enaet (Compt. rend., 103, 213—215).—When a current of 
dry hydrogen chloride is passed for a long time over the hydrate 
SnCl, + 5H,0, the latter becomes completely liquid, and when 
saturated with the gas at 28°, has the composition Cl 46°4; Sn 30°7; 
H,O 22°9 = 100; sp. gr. at 28° = 1:971. When cooled to 0°, the 
liquid deposits crystalline leaflets of the composition SnCl,,2HCl + 
6H,0, which melt at about 20°, and yield a liquid of sp. gr. 1°925 at 
27—28°. If more strongly heated, the compound loses hydrogen 
chloride. The mother-liquor from the crystals has the composition 
Cl 46°3; Sn 31°24; H,O 22°46; sp. gr. at 28° = 1°977. When again 
saturated with hydrogen chloride at 0°, it deposits more crystals of 
the same compound, the second mother-liquor having a sp. gr. 2015. 

The compound SnCl,,2HCl + 6H,0, called chlorostannic acid by the 
author, is analogous to chloroplatinic acid, PtCl,,2HCl + 6H,0; it is 
the acid corresponding with the well-known chlorostannates. 


C. H. B. 


Note by Abstractor.—The name chlorostannic acid has already been 
used by Mallet to denote a compound of the composition SnO,HCI 
(Trans., 1879, p. 524). 
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Barium and Strontium Titanates. By L. Bourcrois (Compt. 
rend., 103, 141—144).—Equivalent quantities of titanic anhydride 
and barium carbonate were fused at a bright red heat for an hour 
with an excess of barium chloride, and the product extracted 
with very dilute hydrochloric acid. A residue was thus obtained 
consisting of yellow microscopic crystals with a brilliant lustre. 
These crystals are cubes or cubo-octahedra, which, with polarised 
light, show all the phenomena characteristic of pseudo-cubic crystals, 
and are found to consist of a complex aggregation of rhombic lamelle. 
They have the composition 2BaO0,3TiO, ; sp. gr. = 5°91. 

The corresponding strontium compound is obtained in a similar 
manner. It forms smaller greyish-yellow or pale-yellow cubes with- 
out modifications, and the bi-refractive power is very feeble, but in 
other respects its properties agree with those of the barium compound; 
sp. gr. 51. 

Under similar conditions, calcium compounds yield crystals identi- 
cal in composition and properties with perowskite, CaO,'TiO,. 

The addition of sodium or potassium chloride to the fused mass has 
no appreciable effect. If silica is added as well as titanic oxide, 
barium compounds yield a crystalline scoria which is under inves- 
tigation; the strontium crystals are modified by small octahedral 
fuces, but calcium compounds yield perowskite without any trace of 


sphene. C. H. B. 


Germanium. By C. Winxter (J. pr. Chem. [2], 34, 177—229; 
compare this vol., pp. 421 and 774).—Germanium is obtained by heat- 
ing finely powdered argyrodite with calcined sodium carbonate and 
flowers of sulphur at a moderate red heat. The product is extracted 
with water, and the solution treated with the exact amount of sul- 
phuric acid necessary to decompose the whole of the sodium sulphide 
present. After being left for a day, the solution is separated from the 
precipitate consisting of sulphur, and arsenic and antimony sul- 
phides, and treated with hydrochloric acid so long as a precipitate is 
formed. The whole is then saturated with hydrogen sulphide, filtered, 
and the white voluminous precipitate of germanium sulphide washed 
with 90 per cent. alcohol saturated with hydrogen sulphide. The 
sulphide is roasted at a low temperature, warmed with strong nitric 
acid, and the oxide so obtained ignited ; it is then reduced. 

Germanium melts at about 900°, and volatilises at a temperature 
slightly above its melting point. On cooling, it crystallises in octa- 
hedra. It is very brittle, and can be readily powdered. It has a 
metallic lustre, and is whiter than zirconium. Sp. gr. = 5°469 at 
2U'4°. Whena drop of the fused metal is allowed to fall on to paper, 
it divides itself into several globules, which move continually over 
the surface of the paper. The metal is converted by nitric acid into 
a white oxide ; it is soluble in sulphuric, but not in hydrochloric acid. 
The atomic weight of germanium is 72°32; the number 72°28 was 
obtained from measurements of the wave-lengths of the most brilliant 
lines of the spectrum. Determinations of the specific heat of germa- 
nium made by Nilson and Petterson, at temperatures from 100 to 440°, 
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point to the number 0°0758; the atomic heat is 5°48. The specific 
heat of germanium dioxide is 0°1293. 

Germanious oxide, GeO, is obtained by boiling germanious chloride 
with caustic potash ; a hydroride, probably Ge(OH),, is first formed, 
and this is converted into the oxide by heating it in a current of car- 
bonic anhydride. It forms a greyish-black powder, readily soluble in 
hydrochloric acid; the solution so obtained yields a yellow precipitate 
when treated with alkali, and white and reddish-brown precipitates 
with potassium ferrocyanide and with hydrogen sulphide respectively. 
It reduces permanganates to manganates, and precipitates gold and 
mercury from solutions of their salts. 

Germanium dioxide (germanic acid ?), GeO,, is formed when ger- 
manium is burned in oxygen, and may be obtained in the pure state by 
decomposing the chloride with water. It is a dense white gritty powder ; 
sp. gr. = 4°703 at 18°. It dissolves in 247-1 parts of water at 20°, and 
in 95°3 parts at 100°, and separates in microscopic rhombic or rhombo- 
hedric crystals. The aqueous solution has an acid taste. It dissolves 
readily in alkaline hydroxides and carbonates when fused with them. 

Germanious sulphide, GeS, is obtained in splendid thin plates by 
heating the disulphide in a slow current of hydrogen. The crystals 
are greyish-black, and have an almost metallic lustre, but are quite 
transparent, and are red in transmitted light. When heated in pre- 
sence of air, it is converted into the dioxide. It dissolves readily 
in warm potash, leaving a residue of metallic germanium as a 
microscopic crystalline powder. When the solution is treated with 
hydrogen sulphide, the sulphide separates as a reddish-brown amor- 
phous precipitate. 

Germanium disulphide, GeS., is best prepared by precipitating a 
solution of the dioxide with hydrogen sulphide in presence of much 
free mineral acid, and washing the white precipitate so obtained with 
alcohol saturated with hydrogen sulphide; it is then washed with 
ether, and dried in a vacuum. If the sulphide is washed with water 
until free from acid, and then put into water, it yields an emulsion 
which requires several weeks to become clear ; the liquid appears then 
to contain the sulphide in a colloidal state, and after repeated filtra- 
tion contained 1 part in 221°9 parts of water. The solution in water 
decomposes quickly, with evolution of hydrogen sulphide. The disul- 
phide dissolves readily in alkaline hydrosulphides, probably with 
formation of sulpho-salts. 

Germanious chloride, GeCl, (?), is obtained by passing hydrogen 
chloride over heated germanium or its sulphide. It formsa colourless 
thin liquid, boiling at about 72°. The low boiling point indicates the 
possibility of the substance being a compound, GeHC),, corresponding 
with silicium chloroform, the compound not yet having been analysed. 

Germanic chloride, GeCl,, is prepared by the direct combination of 
germanium and chlorine; the product of the reaction is shaken with 
mercury and distilled. It may also be prepared by heating germanium 
with eight times its weight of dry mercuric chloride. It forms a thin, 
colourless liquid boiling at 86°; sp. gr. = 1°887 at 18°. When exposed 
to air, it fumes considerably, but less than the dichloride. Water 
decomposes it with formation of an oxide; the reaction gives rise to 
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considerable development of heat. When a mixture of germanium 
chloride with hydrogen is passed through a red-hot tube, germanium 
is deposited on the wall of the tube; the reduction is, however, only 
artial. 

, Germanic iodide, Gel,, is best prepared by heating germanium in a 
current of carbonic anhydride containing iodine vapour. The reaction 
takes place with much less ease than in the case of the chloride, and 
the product always contains free iodine, even when an excess of the 
metal is present. It is an orange-coloured substance, which melts at 
144°, and boils between 350° and 400°; the vapour is yellow, and is 
inflammable ; when mixed with air and ignited it detonatesfeebly. It 
is very hygroscopic. In determining the vapour-density, it was found 
that it does not dissociate at 440°, but does considerably at 658°, 

Germanium is most readily identified by the formation of the white 
sulphide when its alkaline solution is treated with ammonium sulphide, 
and subsequently with a large excess of hydrochloric acid. The 
quantitative estimation is also carried out by means of the sulphide, 
which is then converted into the oxide. 

The atomic weight and the properties of germanium show that it 
is identical with Mendeléeft’s ekasilicon, occupying the position 
between gallium and arsenic in the periodic arrangement of the 
elements (compare Annalen, Suppl. 8, 2U0). N. H. M. 


Platinum Salts. By E. Prost (Bull. Soc. Chim., 46, 156—160). 
—On evaporating a solution of platinic hydroxide dissolved in concen- 
trated nitric acid, a reddish salt, Pt(NOs;).,3PtO,,5H,O, insoluble in 
water, is formed, and on adding water to the original solution, the 
hydrate, PtO.,3H,O, is formed as a yellow precipitate ; this on filtra- 
tion yields a filtrate, the further addition of water to which causes the 
formation of the hydrate Pt,0,,9H,O; and lastly, on adding water to 
the original nitric acid solution and then boiling, a precipitate having 
the composition Pt;0,,,11H,0 is obtained, which is, however, probably 
a mixture of hydrates. 

When a solution of platinic hydrate in perchloric acid is evaporated 
in a vacuum, it yields a red basic compound, insoluble in water, and 
having the composition Pt,C10,,15H,0. 

An acid solution of platinic sulphate, absolutely free from nitric 
acid, after standing for several days, yields an abundant brick-red 
precipitate, having the composition PtSO,(OH).,4Pt(OH),,3H,0, the 
liquid becoming almost colourless ; if, however, the solution of the sul- 
phate is boiled, a precipitate having the composition Pt,SO,0,;,16H,0, 
is formed. 

Double sulphates of platinum and the alkali-metals were pre- 
pared by mixing cold concentrated aqueous solutions of the alkaline 
and platinic sulphates, the latter being in excess; they are all pulve- 
rulent brown substances, the ammonium and rubidium compounds 
being soluble in water, whilst those of potassium are insoluble. The 
salts prepared were: 2(NH,).SO,,Pts(SO,)3 + 25H,0; Pt.Rb,(SO,), 
+ 17H,0 3 3K,SO0,, PteOi0( SOx)2 + 34H.,0 ; 5K,SO,Pt,.02.S0, oa 
34,0. a. FF. 
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Crystallisation of Gold. By E. 8S. Dana (Amer. J. Sci., 32, 132 
—138).—The delicate crystalline and arborescent forms of the gold 
from the White Bull Mine, in Oregon, appear on examination to be 
made up of acute rhombohedral forms, closely crowded on each other. 
The terminal crystal usually shows the presence of a_ six-sided 
pyramid at the apex. In rare cases, three other minute planes are 
observed, forming an obtuse termination to the hexagonal pyramid. 
Measurements show that the planes observed are all those of 303, and 
that the apparent rhombohedral symmetry is due to the fact that the 
crystals are uniformly elongated in the direction of the octahedral 
axis. 

The author also describes a specimen of gold from Tuolumne Co., 
California, in the Yale collection. It consists of a series of octahedra 
in parallel position, passing from the small solid crystals to larger 
ones with cavernous faces, and their edges in ridges, and to others 
looking as if they were made of bent wire. In addition to the large 
octahedral faces, there are those of 303, usually strongly striated, a 
hex-octahedron (180%), one set of whose edges are truncated by 303, 
and traces of a second hex-octahedron (402). B. H. B. 


Embolite. By C. Weicn (Chem. News, 54, 94—95 ; 162).—With 
regard to the composition of embolite (compare this vol., p. 430), the 
author remarks that it may be a single mineral with rather large 
variation in composition, but is much more likely an indefinite mix- 
ture of hornsilver and bromite. In support of this, he quotes in detail 
14 analyses from various well-known authorities, dating from 1844 to 
the present year; of these one supports the formula AgCl,AgBr; four 
the formula 3AgCl,2AgBr; two require 5AgCl,2AgBr, whilst of the 
remaining seven each suggests a separate formula, and, moreover, the 
amount of silver chloride varies from about 20 to 82 per cent. 

D. A. L. 

Cornish Tinstones and Tin-Capels. By J. H. Coxuins (Jahrb. 
f. Min., 1886, ii, Ref., 184—185 ; Min. Mag., 5, 121—130). 

The author gives a list of the minerals which are associated with 
cassiterite in the different kinds of country rock in Cornwall. He 
distinguishes those which appear to have been formed contempo- 
raneously with the cassiterite, and those which have been observed 
in immediate contact with it, and mostly deposited upon it. 

The constant occurrence of gilbertite in the granitic veins of tin 
oxide in Cornwall, renders its composition a matter of importance. 
The author, therefore, gives three analyses ; Nos. 1 and 2 were from 
Stenna Gwynn, and No. 4 from St. Just. 


SiO,. Al,O;. ‘FeO. MnO. CaO. MgO. K,0. 
1.4510 3600 1:10 trace 1°50 090 11°40 
Il. 4490 35°80 0°70 trace 1°60 050 10°40 

Ill. 4812 3490 0°65 trace 0-31 0°22 9°71 
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Li,0. F. H,0. Total. 

I. trace 0°54 3°70 100°24 

II. trace 0°72 421 98°83 
Ill. trace 1-42 S21 98°54 


Of Cornish tourmaline two analyses are given; I, a radiated black 
variety from the kaolin of Little Carclaze, and II, from the Trevisco 
kaolin. The results were as follows :— 


Si0,. Al,0;. Fe,0,+ FeO. MnO. MgO. CaO. = Alkalis. 


I 4612 18°40 21°90 = 0°50 0°40 4°50 
II. 43°22 23:14 20°87 0°10 0°40 0°51 444 
Loss on 
[B,03. ignition. F. Total. 
I. 5°40 1°50 0°68 99°40 
If. 5°60 1:47 0°25 100°00 
B. H. B. 


Brookite from Magnet Cove, Arkansas. By S. L. Penrienp 
(Amer. J. Sci., 31, 387—389).—The author describes a crystal of 
brookite, of unusual form, from Magnet Cove, in the collection of 
Professor G. J. Brush, and figures and describes some of the forms 
which are common at the locality. The crystals are frequently loose, 
or are attached to quartz. They vary in size up to 2 cm. in diameter. 
The forms observed are: P2, +P, +P2, coPoo, P, and 2Poo. 
B. H. B. 

Calamine. By A. B. Grirrirus and 8. Dreyrus (Chem. News, 54, 
67).—The specimen examined occurs in the south-west of Siberia, 
associated with barium sulphate and galena in a matrix of limestone. 
It is found in right-rhombic prisms belonging to the prismatic system ; 
hardness between 5 and 6; sp. gr. 4629. The percentage composition 
of the crystals is:—Zn 50°03, Fe 2°77, Cd 0°92, Mn 0°12, SiO 5°62, 
CO, 35°21, water 5°33. Calamine when found crystalline has hitherto 
been in the form of rhombohedrons, so that it would appear to be 
dimorphous, and isodimorphous with calcite and er, i 

> 

Composition of Herderite and Beryl. By S. L. Penrienp and 
D. N. Harper (Amer. J. Sci.. 32, 107—117).—The crystals of 
herderite examined were carefully picked by hand, crushed, and sus- 
pended in the Thoulet solution; the material of sp. gr. greater 
than 2°95 alone being used for analysis. Over 5 grams of very pure 
material were thus obtained. Analysis gave— 


P,O;. BeO. CaO. F. H,0. Total. LessO. Total. 
43°74 1551 3367 527 3:70 10189 2:22 99°67 


Herderite is, therefore, an isomorphous mixture of CaBeFPO, with 
CaBe(OH)PO,, which may be written CaBe(FOH)PO,. Chemically, 
herderite is closely related to wagnerite, triplite, and triploidite, three 
minerals offering a good illustration of the isomorphism of F and 
OH, and the authors are of opinion that in herderite there is another 
strong proof of this interesting relation. 

VOL. L. 3 a 
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S. L. Penfield has published (Abstr., 1885, 490) a series of analyses 
showing that alkalis are sometimes present in beryl to a large extent, 
and that water is always given off by ignition. The ammonium car. 
bonate method employed in the determination of berylia, the authors 
find, gives too low results, and these analyses are only of value as 
showing to what extent alkalis and water are present. In order to 
renew the investigation, some very pure beryl (aquamarine from 
Stoneham, Maine) was selected, and analysed as carefully as possible 
by Genth’s method, the results being as follows :— 


SiO,  Al,0s. FeO; FeO. BeO. CaO. NaO.  Li,O. 
65°54 17°75 021 O88 13°75 O06 O71 _ trace 


H,0. Total. Sp.. gr. 
2°01 100°39 2°706 


Regarding the water as essential, the authors add 4H:O to the 
ordinary accepted formula of beryl, or write it H,Be,Al,Si,.0x,. 
B. H. B. 
Actinolite Rock from Dalecarlia. By A. B. Meyer (Jahrb. f. 
Min., 1886, ii, Mem., 255—257).—A rock from the Ryllshytte Com- 
pany Mine, described as an amphibole rock resembling nephrite, gave 
on analysis the following results :— 


Loss on 


SiO, FeO. MnO. Al,0;. CaO. MgO. ignition. Total. Sp. gr. 
57°50 405 013 200 13:09 20°77 0°66 98°20 3:023 


The rock is much softer than true nephrite. The sp. gr. is com- 
paratively high, and the percentage of water is another point of 
difference, true nephrite always containing about 2 per cent. of 
water. The results of the microscopic examination clearly show that 
the rock is not nephrite, but an actinolite rock mineralogically 
resembling nephrite. B. H. B. 


A New Type of Pyroxene. By R. pe Curoustscnorr (Jahrb. f. 
Min., 1886, ii, 345).—In the basalts of Rossberg, light-green crystals 
of augite occur, exhibiting the forms: coP&, coPco, coP, Pa, and 
more rarely coP2, coP2, P. The crystals are quite transparent and 
free from inclusions. The extinction along coPco is on an average 
39°. Analysis gave the following results :— 


SiO,  Al,O3. Fe;0;. FeO. CaO. MgO. Na.O. K,O. Total. 
4918 215 496 904 2030 13:07 189 O30 °#100°89 
B. H. B. 


Ptilolite, a New Mineral. By W. Cross and L. G. Eakins 
(Amer. J. Sci., 32, 117—121).—This mineral occurs in cavities of an 
augite-andesite in the conglomerate beds of Green and Table Moun- 
tains, Colorado. It occurs in most delicate, white tufts, and spongy 
masses composed of short, hair-like needles, loosely grouped together. 
Examined under the microscope, these needles are found to be colour- 
less, transparent prisms, the average diameter of which is less than 


MINERALOGICAL CHEMISTRY. 991 


0001 mm. An analysis of 0°5 gram of pure material gave the follow- 
ing results :— 


SiO.  AlO,; CaO. K;O. Na,O.  4H,0. Total. 
70°35 11°90 3°87 2°83 0°77 10°18 99°90 


The authors propose to name this mineral pfilolite, from mzXov, 
down. The substance belongs to the alumino-silicates of which no 


previously described hydrate contains so high a percentage of silica. 
B. H. B. 


Specimens of Mica from the Rheinwaldhorn, Graubiinden. 
By E. A. Wiixrine (Ber., 19, 2433—2438).—In this paper, analyses 
are given of two specimens of mica from the Rheinwaldhorn in the 
Graubiinden canton, and the results obtained are compared with those 
calculated by Tschermak’s theory. The results are as follows :— 


TiO. Si0,. Al,03. Fe,0;. FeO. MgO. 

Specimen 1.... O11 47°69 28°3 1:02 3°88 2°72 
“ aos Ole 47°72 25°96 1:76 6°55 2°30 
K,0. Na,O. H,0. Sp. gr. 

Specimen 1.... 9°06 1:87 4°07 2°86 
Susce ee 1:70 3°42 2°89 


” - 


The first specimen was of a greyish-green tint, which at ordinary 


temperatures appeared to be uniaxial, but, on warming, its true diaxial 
character was revealed; the second specimen was of a rather darker 
tint, markedly diaxial and pleochroitic. Both may be classed with 
phengite. Ve Be Ve 


Topaz and Garnet in Rhyolite. By W. Cross (Amer. J. Sci., 
31, 432 —438).—The author has described the occurrence of topaz in 
the rhyolite of Chalk Mountain, Colorado. He now describes a 
second occurrence of topaz in rhyolite at Nathrop, Colorado. The 
rhyolite contains numerous more or less rounded cavities, called by 
v. Richthofen lithophyses. The outer walls of these are formed of 
a pure white mineral, which is seldom developed in recognisable form. 
A microscopic examination shows the mineral to be sanidine. Quartz 
crystals and ore particles are occasionally met with. Garnet occurs 
in isolated crystals of 2°5 mm. in diameter, of a dark-red colour, clear 
and transparent. In chemical composition, this garnet proves to be a 
typical spessartite, analysis having given the following results :— 


SiO. Al,03. Fe,03. FeO. MnO. CaO. K,0O. Na,0. 
35°66 18°55 0°32 14°25 29°48 115 0°27 0°21 
H,0. Total. Sp. gr. 
0°44 100°33 4°23 


The crystals of topaz are prismatic, clear and transparent, or pale-blue 
or yellow. 
3 a2 
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This is, it is believed, the first known occurrence of garnet in 
cavities of rhyolite. The mode of formation of the topaz and garnet 
is not fully determinable, but it is evident that they are not secondary 
products but primary, and produced by sublimation or crystallisation 
from presumably heated solutions, contemporaneous with the final 
consolidation of the rock. 

The only rhyolites known to contain topaz in the manner described 
agree quite remarkably in composition. They are all silica-alumina. 
alkali rocks; other constituents being present in almost insignificant 


quantities. B. H. B. 


Pseudomorphs of Limonite after Iron Pyrites. By E. G. 
Sarrn (Amer. J. Sci., 31, 376—377).—The pseudomorphs occur in 
limestone, at Carpenter’s Quarry, near Beloit, Wisconsin. All stages 
of metamorphism are represented. An analysis of a nodule weighing 
26 grams gave the following results :— 

Loss on 
8. FeO. Fe,Q3;. CaO. MgO. ignition. Total. Sp. gr. 
031 O91 8021 004 040 11°72 99°34 3:45 


The metamorphism is therefore quite complete. B. H. B. 


Crystallographic Association of Triclinic Felspars. By 
R. Brton (Compt. rend., 103, 170—172).—Some labradorites from 
Krakatoa contain microliths which have the optical properties of 
labradorite, whilst some of the large crystals behave like labradorite 
and others like anorthite. In the majority of cases, however, the 
crystals are in aggregations, parts of which show the extinctions of 
labradorite, whilst other parts show the extinctions of anorthite. 
Many of the crystals, twinned in the manner of albite, have a con- 
centric structure, and examination by Lévy’s method shows that each 
of the crystals is a mixture of the two triclinic felspars. In order to 
verify this result, thin sections of the mineral were heated at 80° 
with strong hydrochloric acid for 2 to 6 hours, washed with water, and 
placed in a solution of magenta. The colouring matter is absorbed 
by the gelatinised portions, but does not affect the unattacked 
minerals. The delicacy of the test is increased if the magenta solu- 
tion is allowed to evaporate slowly on the thin layer of mineral 
before washing away the excess. Under these conditions, it is found 
that the microliths are quite unattacked, some of the large crystals 
are unaltered, whilst others are completely decomposed, and a large 
number of crystals show a completely decomposed nucleus, which 
retains the form of the crystals and is surrounded by an unaltered 
external zone with the properties of labradorite, the separation 
between the altered and unaltered portions being perfectly sharp and 
distinct. If the action of the acid is prolonged, the labradorite is 
tlishtly attacked. It is worthy of note that the twinned crystals do 
not consist of alternate plates of labradorite and anorthite. The asso- 
ciation of the two felspars has not taken place by twinning, but by 
the superposition ef concentric zones, the anorthite having crys- 
tallised first and afterwards become enveloped in a crystalline crust 
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of labradorite. This is a case of mechanical isomorphism, very dif- 
ferent from chemical isomorphism as defined by Mitscherlich. " 
C. H. B. 
Anorthite Rocks from St. Thomas (Antilles). By J. v. 
SremrRavzk1 (Jahrb. f. Min., 1886, ii, Mem., 175—180).—A small 
series of specimens of crystalline rocks from the Island of St. Thomas 
bave been examined in the Mineralogical Laboratory of the University 
of Warsaw. The series consists of three rocks, in which the felspar 
constituent is anorthite. The principal rock in the island is a highly 
altered corsite (I), rich in secondary opal. Near the town of 
St. Thomas, the rocks analysed under Nos. II and III occur as veins 
in the corsite. Both are highly altered, so that it is difficult to form 
an opinion of their original constitution. Analyses of the three rocks 
gave the following results :-— 
SiO. Al,0;. Fe.03. FeO. CaO. MgO. H,O. ©O,. K,0. Na,0. 
I. 5346 1335 — 1674 1094 3:07 164 080 — — 
Il. 71:17 1316 — 654 431 187 295 — — — 
Ill. 45°31 996 343 12°99 1644 256 377 5°39 0°25 O41 
B. H. B. 


Voleanic Rocks of Assab. By L. Riccrarpt (Gazzetta, 16, 209 
—212).—In this paper analyses are given of three specimens of lava 
from Assab, an African province at present occupied by Italy. The 
specific gravities of the three samples were 2°703, 2-401, and 2°331, 
and the analysis of the first, which does not differ materially from 
the others, gave the following results :— 


SiO). P,0;. Al,O3. Fe,O;. FeO. MnO. Cr,0. CaO. 
46°67 O74 1264 613 41007 O19 034 11°48 
Loss on 
MgO. K,0. Na,0. ignition. 
3°64 2°31 1°64 2°64 


In chemical composition this lava resembles those of Iceland and 
Armenia, and in specific gravity that of Vesuvius, although it differs 
from the latter in containing less alumina and potash, but more 
iron. It differs also from the lava of Etna in its lower sp. gr. and 
in containing less silica, alumina, and soda, but more iron. It 
resembles, however, certain basalt rocks of Sicily. V. H. V. 


Peridotite of Elliot Co., Kentucky. By J. S. Dimter (Amer. 
J. Sci., 32, 121—125).—Several years ago two dykes of an interesting 
eruptive rock were discovered seven miles south-west of Willard, 
Kentucky. Examination under the microscope shows the rock to 
belong to the peridotites. The peridotite is a compact, dark-green 
rock, with a specific gravity of 2°781. The approximate percentage 
mineralogical composition is as follows :— 

Primary minerals: Olivine, 40; pyrope, 8; biotite, 1; enstatite, 1; 
ilmenite, 2°2; apatite, trace. 

Secondary minerals: Serpentine, 30°7; dolomite, 14; magnetite, 2; 
octahedrite, 1-1. 
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Analysis gave the results given in the following table :— 


j—) 
on 
_ 


geri ere 
H,O at red heat...... 


| 2° 
Se 
| | 


bo 


NTOSOHRANOONOD 
on8 


wore or 
ooo 


~ 


Swaewods 
| StearDy 


bo 
oer 
om OO 


Qe aoa CrAOC ke ATO 
wo 


Ongae 
ee ss 


| SoH) oswocced 
~1 ow 


| » rho 


Je) 
© 
a 
— 


101 -42* 
3°37 


wS) coo 


bo 
rar 
© 


1°94 
5°17 
60 *25 
0°23 
0°10 
23°18 
1°53 
3°42 
0°10 
0°51 
3°52 
3°17 
0°39 


H,0 at 110° . 
H,O at red heat...... 


WY) 
ooncor 


SSUES 


~ 


bo or 
ah 
| Cmte 


| o] ee; oo 
as ‘er: 
o 
bo 


— 
Nebo 


ore bh: 


| 103 ‘51+ 


| aa 


1, Olivine ; 3, pyrope; 3, ilmenite; 4, peridotite; 5, a fragment of 
syenite, found upon the border of the peridotite, and supposed to 
have been brought up from a great depth; 6, calcareous sandstone 
near dyke; 7, fine-grained fissile sandstone near dyke ; 9, fragment of 


* 99°42 in original. + 100°51 in original. 
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slate included in the peridotite. The peridotite is clearly a truly 
eruptive rock, which traverses many thousand feet of Paleozoic 
strata to reach the surface. B. H. B. 


Weathering of Granite. By A. Hitcer and K. Lampert 
(Landw. Versuchs-Stat., 1886, 161—169).— Louisenberg granite, when 
weathered to a slight extent only, forms fairly compact masses, 
which are readily broken by a blow, the interior portion of the mass 
consisting apparently of ferric oxide, together with slightly weathered 
felspar. Besides being subjected to chemical analysis, the granite 
was also subjected to microscopical examination. The method 
of analysis, as well as the analytical data, are fully given. The 
results show that the weathering was normal, and that the original 
stone, which consisted of oligoclase, mica, and quartz, had by reason 
of the action of the carbonic anhydride and oxygen, lost the oxide 
Me"O, including FeO in the form of Me’(HO).(CO;)2. The silica 
passing into the hydrated condition, and therefore having become 
soluble, the products intermediate between kaolin and granite are 
richer in the sesquioxides, whilst the monoxides have decreased. 
These facts, together with others, are quite in accordance with other 
results obtained by the investigators. E. W. P. 
Granitic Rocks of the Ural. By A. Arzrunt (Jahrb. f. Min., 
1886, ii, Ref., 367—368).—The finely granular muscovite granite, 
termed by G. Rose beresite, traverses the chlorite- and talc-schists of 
Berjésowsk.* The composition of the rock is as follows :— 
SiO,  Al;O3 CaO. MgO. KO. eS, HO. Total. 
6441 23°67 O68 032 (597) 223 2°72 100°00 


This corresponds with— 


Quartz. Mica. Iron pyrites. 
34°82 62°95 2°23 
In this case, as in many other apparently quite unaltered rocks, 
the felspar has been completely removed. B. H. B. 


Two Masses of Meteoric Iron of Unusual Interest. By 
W. E. Hipven (Amer. J. Sci., 31, 460—465).—The first of these 
meteorites was found in June, 1854, on a mountain seven miles east 
of Batesville, Independence Co., Arkansas. It weighs 94 lbs., and 
belongs to the class “ Holosiderite’’ of Brezina, being free from 
stony matter, and closely resembling the irons of Chulafinnee (Abstr., 
1881, 394), Alabama, and Whitfield Co. (Abstr., 1882, 153). It is 
17 inches long and 8 inehes thick. Its most interesting feature is the 
presence of a hole through it, near the edge, measuring five-eighths 
of an inch in diameter at its smallest part, and cone-shaped from 
both sides. An analysis of a piece cut from the edge gave the fol- 
lowing results :— 

Fe. p Ni and Co. Total. 
91°22 0°16 (8°62) 100°00 

* This spelling is, according to the author, more correct than the usual 
“ Beresowsk.” ° 
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The second mass of meteoric iron was found in 1857 in the north. 
western corner of Laurens Co., South Carolina. It is cuboidal in 
shape, and its weight is 4 lbs. ll oz. The perfection of the Wid- 
mannstitten lines, as shown in the smoothed surface, is unusual. The 
analytical results place this mass among the few that are exceedingly 
rich in nickel and cobait. Its cobalt percentage is above that of any 
other on record. Analysis gave— 


Fe. Ni. Co. P. 8. Total. 
85°33 13°34 0°87 0°16 trace 99°70 
B. H. B. 
Thermal Springs of Hammam Salahine. By J. Grrarp (J. 
Pharm. [5], 13, 264—266).—These two springs are found in the 
midst of extensive ruins at the place named, on the left bank of the 
Oued Melléque, 20 kilos. from Kef, and 420 metres above sea-level. 
Gypsum abounds all around, and the springs appear at the base of 
hills of this mineral. On 28th July, 1884, the external temperature 
being 28°, the temperature of the water was 40°8° and 402° respec- 
tively; the results of the analyses were as follows:—I. Reaction alkaline, 
alkalinity equivalent to 0°38 gram sulphuric acid. Solid residue 
8810 grams per litre. Cl 4440; SO, 0°369; CO, 0°402; SiO, 0°026 ; 
CaO 0°412; MgO 0:143; Na 2°826. Bromides and iodides absent. 
II. Alkaline reaction. The water became turbid in contact with air 
and on boiling; Fe 0°231 gram per litre. This iron was probably in 
the state of carbonate. The waters are much employed both for 
bathing and drinking by the Arabs; and, judging from the extensive 
ruins, were appreciated by the Romans. é. F. 


Analysis of the Hot Springs of Leuk. By G. Lunee and 
R. E. Scumipr (Zeit. anal. Chem., 25, 309—314).—The St. Lorenz 
spring yields about half a million litres in 24 hours. The water has 
a temperature of 51°35°; specific gravity at 15° = 1-00194 compared 
with water at 15°, or 1:00109 compared with water at 4°. It is clear 
and inodorous, and has a flattish taste. On exposure to the air, it 
deposits traces of ferric hydrate. 

The gas, which is regularly evolved in large bubbles from the 
spring, has the following composition in volumes per cent. :— 


CO. O. N. 
2-12 traces 97°88 


The results of two concordant analyses of the dissolved matters 
are given, and from them the following composition is calculated :— 


Grams per kilogram. 
Strontium sulphate ............... es 
Calcium sulphate 
Magnesium sulphate 
Sodium sulphate 
Calcium carbonate 
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Grams per kilogram. 


Ferrous carbonate 

Manganous carbonate 

ER, gc sccecnnnecaede sess 
Potassium chloride 

Lithium chloride 


Silica 

Copper carbonate 

Barium sulphate 

Calcium phosphate 

Calcium fiuoride 

Arsenic 

Carbonic anhydride 1:97 c.c. = 0°00390 
Oxygen 0°66 ,, = 0°00094 
Nitrogen 7°21 ,, = 0°00905 


Details are given of the methods of analysis in so far as they differ 
from those in general use. M. J. S. 


Waters at Bagnéres de Luchon, Haute Garonne. By E. 
Wititm (Compt. rend., 103, 416—418). The results are given in 
grams per litre :— 

Bayen. Reine. Bosquet. Pré No.1. 
Sulphur, as sulphides 0°0313 0°0223 0°0241 0-0309 
Thiosulphuric acid, 8,0; .... 0:0040 0:0013 00032 
Sulphuric acid, SO, 0092. 00353) 00257) =—0'0117 
Carbonic acid, CO, 0: 0°0240 0:0360 0°0237 
Chlorine 0553 =«0°0469 «00474 = =0°0585 
Silica 0933. 0:0670 0:0796 0°0899 
00031 00009 0:0010 
— 0:0003 — 

0°0810 0:°0934  0°0986 

Potassium 0 00036 0°0049 0°0074 
Calcium ‘0045 0°0107 0:0082 0°0043 
00015 99-0019 traces 


Total solids 02994  0°3237 0°3292 
Carbonic anhydride, total... 00523 00462 0°0615 0-06U0 
Temperature 645° 57°5° 44° 62° 


The high proportion of silica is especially noteworthy. Traces of 
iodine, lithium, copper, ammonia, manganese, phosphoric acid, and 
notably boric acid, are also present. Arsenic is absent. 

C. H. B. 


Mineral Waters of Warmbrunn in Silesia. By T. Poueck 
(Jahrb. f. Min., 1886, ii, Ref., 364—365).—The author gives the 
results of analyses of two hot springs, bored in 1882 in the granite at 
adepth of 25 and 167 metres respectively, the temperatures being 


998 ABSTRACTS OF CHEMICAL PAPERS. 


24°5° and 26° respectively, and the sp. gr. 100047. Unlike the other 
Warmbrunn springs formerly analysed, they contain no organic 
substances and no sulphuretted hydrogen. The spring gases consist 
of pure nitrogen, carbonic anhydride and combustible gases being 
absent. 

The results of the analyses, in grams per litre, are as follows :— 


Sodium chloride 0:070877 0°067520 
” bromide 0°000221 0000221 
” iodide 0000027 0:000027 
Potassium sulphate 0°010529 0°010590 
Sodium sulphate 0°223758 0°222836 
~ carbonate 0°120600 0°133785 
Lithium carbonate 0:000872 0:000846 
Calcium nd 0°022455 0°022571 
Magnesium carbonate 0°000567 0°000860 
Ferric oxide 0°000750 — 
I ti ks sins ee is odie dios ote 0-086250 0:088435 


Totals 0536906 0°547691* 


Traces of nickel, antimony, arsenic, phosphoric, and boric acids, and 
fluorine were observed. B. H. B. 


Organic Chemistry. 


Higher Normal Paraffins, C,,H.,,.. By F. Krarrt (Ber., 19, 
2218—2223).—Decyl iodide, CoH» 1, is prepared by passing hydrogen 
iodide through decyl alcohol and subsequently heating the product 
moderately in a water-bath. It is then left for some time, washed 
with water and with very dilute caustic soda solution, and distilled. 
It boils at 132° under 15 mm. pressure, sp. gr. 1°2768 (water at 4° = 1). 
Sodium converts it into didecyl (normal icosane). 

Normal primary nonyl alcohol, CyH»O, is readily obtained by dis- 
tilling barium nonylate with barium formate under reduced pressure, 
and reducing the distillate with glacial acetic acid and zine-dust; the 
acetate so formed is saponified with alcoholic potash. The alcohol 
melts at — 5°, boils at 107°5° under 15 mm. pressure, and at 213°5° 
under 760 mm. pressure. Sp. gr., dy = 0°8415; dy = 0°8340 ; doy = 
08279 (water at 4° = 1). Nonyl iodide boils at 117°; sp. gr. db = 
1°3052; dj, = 1°2874; when treated with sodium it is converted into 
dinonyl (normal octadeeane). 

Dioctyl (normal hexadecane) was prepared by the action of sodium 
on octyl iodide; it melts at 18°2—18°3°, and boils at 157°5° under 
15 mm. pressure ; sp. gr., dig.2 = 0°7754. 

Diheptyl was prepared from normal heptyl iodide and found to be 


* 0 -431979 in original. 
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identical with tetradecane from myristic acid; it melts at 5-4—5°5°. 
The author considers the best method for preparing the higher normal 
paraffins to be the action of sodium on the normal primary iodides ; 
the result is, however, not so good when a mixture of iodides 4 _ 
N. H. M. 
Nitro-compounds of the Fatty Series. By P. ALexéerr (Bull. 
Soc. Chim., 46, 266—268).—The author discusses the various 
formule proposed for the so-called nitroethane obtained by V. Meyer, 
and considers it to be isonitrosoethyl alcohol, QH:CMe : N-OH, this 
view of its constitution best explaining its decomposition by hydro- 
chloric acid into acetie acid and hydroxylamine, and also many other 
of its characteristic reactions. A. P. 


Action of Aluminium Bromide on Ethylene and on the 
Bromides of the Alcohols, C,,H.,,,OH. By G. Gustavson (J. pr. 
Chem. [2], 34, 161—177).—When dry ethylene and hydrogen bromide 
are passed over aluminium bromide, a liquid product is obtained, 
together with a gas consisting of paraffins. A current of dry carbonic 
anhydride is passed through the liquid to remove free hydrogen 
bromide, ethylene and ethyl bromide. The compound was found on 
analysis to have the formula AlBr,,C,H;. It is an orange-coloured 
liquid, insoluble in light petroleum and carbon bisulphide, miscible 
with methyl bromide. Water decomposes it with formation of liquid 
unsaturated hydrocarbons, boiling at 150 to 300°. An analogous 
compound, AICI];,C,H,, was obtained from aluminium chloride in a 
similarmanner. The compound AlBr;,C,H, is also obtained by heating 
aluminium bromide (1 mol.) and ethyl bromide (4 mols.) at 60—70°. 
When treated with ethylene and hydrogen bromide at 0°, a gas is 
obtained consisting of hydrocarbons, C,H», with some unchanged 
ethylene. 

Kthyl bromide, primary and secondary propyl bromides, and iso- 
butyl bromide all react with these compounds of hydrocarbons and 
aluminium bromide. In the case of the reaction with ethyl bromide, 
the resulting hydrocarbon-aluminium bromide has nearly the same 
composition as the original compound, whilst in the other reactions 
compounds are formed containing larger organic radicles ; the amount 
of gas evolved (consisting of hydrocarbons C,H2,,2) also increases 
with the molecular weight of the bromide employed. 

Methyl bromide reacts with hydrocarbon aluminium bromide, 
yielding, not as was expected, a product containing less organic 
radicle, but more; the methyl having replaced hydrogen. A com- 
pound containing less hydrocarbon than is represented in the formula 
AIBr;,C,H, could not be obtained. N. H. M. 


Preparation of Chloroform. By G. Micnaetis and W. T. Mayer 
(Dingl. polyt. J., 261, 496)—When a crude acetate, for instance 
calcium acetate, is subjected to destructive distillation only a small 
quantity of acetone, COMe,, boiling at 56°, is produced, whilst com- 
paratively large quantities of dimethylacetal, C.H,(OMe),, boiling 
between 60° and 65°, ethylmethylacetal, C,H,(OEt)-OMe, boiling at 
85°, methyl ethyl ketone, COMeEt, boiling between 75° and 80°, diethy! 
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ketone, COEt,, boiling between 75° and 80°, and metacetone, C,H,,0, 
boiling between 82° and 86° are formed, besides other still higher- 
boiling ketones, together with a large quantity of oil containing 
ketones. Pure sodium acetate yields essentially acetone in addition 
to a small quantity of these higher-boiling substances. Whilst, how- 
ever, pure acetone gives only about 30 per cent. of chloroform when 
distilled with hypochlorites, the above-named substances yield a much 
larger percentage. The process of preparing the chloroform consists 
in subjecting crude acetates to dry distillation at temperatures varying 
between 300° and 500°, treating the products with hypochlorites, con- 
densing the chloroform therefrom by distillation, and purifying by 
rectification. D. B 


Action of Light on Iodoform. By G. Daccomo (Gazzetta, 16, 
247—251).—It has long been known that iodoform in solution when 
exposed to direct sunlight is decomposed with evolution of iodine. In 
this paper quantitative determinations are quoted to show that all the 
iodine is thus eliminated. It is further proved that the presence of 
oxygen is necessary for this change, which consists in an oxidation 
of the carbon, and may in all probability be represented by the 
following equation 2CHI,; + 50 = 31, + 2CO, + H,0. 

We de Wa 

Ethenyl Trisulphide. By J. Bonaarrz (Ber., 19, 2182—2184).— 
Ethenyl trisulphide, CMe : 8; : CMe, is obtained by treating thiacetic 
acid with fused zine chloride; hydrogen sulphide is slowly evolved, 
and in 12 hours the whole becomes almost solid. The product is 
washed with water containing hydrochloric acid, boiled with potash, 
and crystallised from alcohol. It is a colourless crystalline, substance, 
readily soluble in ether and chloroform, more sparingly soluble in 
alcohol, and insoluble in water. It melts at 224—225°, above which 
temperature it sublimes in slender needles. Potassium hydroxide 
and hydrosulphide at 200° to 220° act on it but slightly. 

N. H. M. 

Preparation of Trichloromethylsulphonice Chloride. By H. 
Bassett (Chem. News, 54, 79—80).—100 grams of powdered 
potassium chlorate, 200 c.c. of hydrochloric acid, 400 c.c. of water, 
and 50 c.c. of carbon bisulphide are mixed in a flask and left loosely 
covered, exposed to light. Action soon commences with evolution of 
gas, &c.; in direct sunlight it may become too violent and require 
cooling, therefore in summer it is best to use more water, and in 
winter less (equal volumes of acid and water). The mixture is 
agitated from time to time until the evolution of gas ceases and the 
carbon bisulphide has become solid, which may be in a few days in 
summer, or a fortnight in winter; the slow reaction is best for a good 
yield ; as much as 43 grams of trichloromethylsalphonic chloride have 
been obtained from 50 c.c. of carbon bisulphide. The white solid is 
separated from the acid, washed, well pressed, dried over sulphuric 
acid, and sublimed. D. A. L. 


Reduction of Carbonic Anhydride by Potassium Cyanide. 
By A. Ertoart (Chem. News, 54, 88).—When potassium cyanide is 
heated in a current of dry carbonic anhydride, it blackens, fuses, 
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turns white, and increases in weight, carbonic oxide being formed, as 
shown in the equation KCy + CO, = KCyO + CO. The black- 
ening of the cyanide is due to exposure to the air, for if it is cooled 
and then re-heated without exposure to the air, no blackening occurs. 
D. A. L. 

The Cyanuric Radicle and its Compounds with Halogens. 
By P. Ktason (J. pr. Chem. [2], 34, 152—160).—Cyanuric chloride 
is conveniently prepared in the following way: 85 grams of dry 
hydrogen cyanide are passed into 325 grams of chloroform kept cool by 
means of ice and salt; dry chlorine is then passed in for some time 
after the solution has acquired a yellow colour. The whole is allowed 
to remain for 12 hours, after which it is boiled with a reflux con- 
denser until the hydrogen chloride, the excess of chlorine and the 
unchanged cyanic chloride are removed. The chloroform and cyanuric 
chloride are readily separated from each other by distillation. The 
yield varied from 80 to 130 grams. About 50 grams of hydrocyanic 
acid hydrochloride are also formed. The author considers that the 
polymerisation is caused by the excess of chlorine. Hydrogen chloride 
appears to act in a similar way but to a smaller extent. 

Cyanuric chloride is not decomposed by water containing hydro- 
chloric acid (compare Naumann and Voigt, Ber., 3, 523). When 
cyanuric chloride is boiled with methyl or ethyl alcohol, or with 
phenol, cyanuric acid and an alkyl chloride are formed. 

When cyanuric iodide is heated to 360°, it gives off iodine and yields 
paracyanogen. From this it is concluded that paracyanogen has at 
least 6 carbon-atoms, and that it has the same relation to cyanuric 
compounds as free cyanogen has to cyanides. The formula of para- 
cyanogen would thus be (CN); : (CN);. 

Monochlorocyanuric iodide, (CN);Cll, is obtained as a white, 
feathery sublimate by heating cyanuric iodide (containing chloride) 
at 360°. Water decomposes it at 125° into cyanuric, hydrochloric, 
and hydriodic acids. N. H. M. 


Haloid Derivatives of Acetonitrile. By L. Henry (Compt. 
rend., 103, 413—416).—JIodacetonitrile, obtained by the action of 
the chlorine-derivative on an alcoholic solution of sodium iodide, is a 
colourless liquid which becomes brown when exposed to light, and is 
insoluble in water, but readily soluble in alcohol and ether. It is 
highly corrosive, has a pungent odour which excites weeping, and 
boils at 186—187° with slight liberation of iodine, and towards the 
end of the operation hydrocyanic acid and iodine are liberated ; sp. gr. 
at 12° = 2°3065. It decomposes slowly in contact with air, and acts 
readily on silver salts; with silver acetate acetoxyacetonitrile is pro- 
duced. 

Bromacetonitrile is obtained by the regulated action of bromine- 
water on the iodine-derivative, twice the theoretical quantity of 
bromine being used. The free iodine and bromine are removed by 
careful treatment with alkalis, and the product is extracted with 
ether. Bromacetonitrile closely resembles the iodine-derivative in its 
properties, and boils at 148—150° under ordinary pressure without 
decomposition; sp. gr. at 12° = 1:7710; vapour-density, 4°06. 
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The irritant and corrosive action of haloid-derivatives of nitriles 
increases with the atomic weight of the halogen. The proximity of 
the nitrogen increases the aptitude of the halogens to react with 
positive elements. The extent to which the influence of the proximity 
of the nitrogen is exerted depends on the other atoms in the molecule. 
It is most marked when the nitrogen and the halogen are united 
with the same carbon-atom, as in cyanogen chloride; it is well marked 
when they are separately united to two carbon-atoms which are in 
direct union, as in acetonitrile ; but it disappears altogether when the 
carbon-atems to which the nitrogen and the halogen are respectively 


united are separated by a CH,-group, as in the derivatives of propio- 
nitrile. C. H. B. 


Action of Chlorine on Potassium Seleniocyanate. By A. 
Verneurt (Compt. rend., 103, 144—146).—When a current of air 
mixed with a small proportion of chlorine is passed over the surface 
of a 10 per cent. solution of an alkaline seleniocyanate, the red 
crystalline precipitate which first forms, gradually changes to a yellow 
substance which may be dried and purified by crystallisation from 
chloroform. It forms golden-vellow plates of the composition C,N.Se,, 
which are slowly decomposed by cold water, and rapidly by boiling 
water, into hydrocyanic acid, selenious acid, and selenium, 2C,N.Se, + 
2H,0 = 4HCN + SeO, + Se,;; but the greater part of the selenium 
is due to the action of the selenious acid on the seleniocyanic acid 
which is at first liberated, for in presence of calcium carbonate the 
action takes place in accordance with the equation 2C,N,Se; + 
3CaCO, = 2Ca(CNSe), + CaSeO, + Se + 3CO,. The compound 
C,N,Se, may therefore be regarded as a seleniocyanate in which the 
metal has been replaced by selenium. 

When heated at 108° in a vacuum, selenium seleniocyanate yields a 
crystalline sublimate of selenium cyanide, Se,C,N,, which is rapidly 
decomposed by boiling water into hydrocyanic acid, selenious acid, 
and selenium, but with cold water it yields selenium seleniocyanate, 
ammonium cyanide, ammonium seleniocyanate, and hydrocyanic acid, 
with selenious acid and carbonic anhydride. 

The dark red compound formed by the first action of chlorine is a 
compound of 1 mol. of selenium seleniocyanate with 1 mol. of potassinm 
seleniocyanate and I mol. of water, KSe(CNSe), + H,O, and can be 
readily obtained by mixing a solution of selenium seleniocyanate in 
chloroform with the requisite quantity of a solution of potassium 
seleniocyanate in alcohol of 90°. The alcoholic solution of the double 
seleniocyanate decomposes somewhat rapidly with precipitation of 
selenium. On evaporation, it yields the compound C;N;KSe;. The 
corresponding ammonium compound, Se(CN).,Se(CNSe).,2NH,CNSe, 
is obtained by boiling selenium seleniocyanate with moist ether for 
several hours. 

The main action of chlorine on potassium seleniocyanate is expressed 
by the equation 1GKCNSe + 7Cl, + 3H,0 = 5Se,C,N, + K.SeO; + 
6HCN + 14KCl. C. H. B. 
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Decomposition of the Vapour of EthyI Ether by Means of 
the Induction Spark. By N. v. Kxiosuxorr (J. pr. Chem. [2], 34, 
124—131).—When the vapour of ethyl ether is passed through a 
tube and subjected to the action of sparks from a Ruhmkorff’s coil, 
only a slow decomposition takes place without separation of carbon. 
The spark is very brilliant, and has a strong violet colour. If the tube 
through which the ether vapour is passed is heated at 250—300°, 
decomposition takes place at once accompanied by an abundant sepa- 
ration of carbon. The chief products are hydrogen, carbonic oxide, 
ethylene, acetylene, and methane, and the homologues of the three 
last compounds. Water, carbonic anhydride or aldehydic substances 
could not be detected amongst the products of the decomposition. 

In a similar manner, carbon bisulphide is decomposed into its con- 
stituents, the carbon separating near the points as a mirror with an 
almost metallic lustre. The sulphur separates as a white dust 
insoluble in carbon bisulphide. N. H. M. 


Conversion of Glucoses into Dextrins.. By E. Grimavx and 
L. Lertvre (Compt. rend., 103, 146—149).—Pure glucose was dis- 
solved in eight times its weight of hydrochloric acid of sp. gr. 1-026, 
the solution distilled in a vacuum on the water-bath, and the syrupy 
amber-colonred residue dissolved in water and precipitated by alcohol, 
solution and precipitation being repeated several times. The product 
was then dissolved in water, decolorised by animal charcoal, the 
solution concentrated by evaporation in a vacuum on the water-bath, 
and then allowed to evaporate in a vacuum at the ordinary temperature. 
The product thus obtained is a white powder which resembles ordinary 
white dextrin, is very hygroscopic, and forms gummy solutions. Its 
reducing and rotatory power vary with the number of times the 
substance has been redissolved and reprecipitated. When prepared 
by the method just described, the dextrin contains a small proportion 
of fermentable sugar, which can be removed by treatment with yeast. 
After purification in this way, one product had a reducing power of 
17°8 per cent., whilst its rotatory power for [a]p = + 97°48. 

The dextrin obtained in this way has the composition 3C,H,O; + 
H,0, and belongs,to the class of achroodextrins. Its general properties 
resemble those of the dextrin obtained by Musculns by the action of 
sulphuric acid on glucose in presence of alcohol, but it has a lower 
rotatory and reducing power. It is not coloured by iodine, is un- 
affected by infusion of malt, and undergoes hydration somewhat 
slowly when boiled with dilute acids. The glucose formed from it by 
the action of acids is readily fermentable. 

The alcoholic liquid from which the dextrin has been precipitated 
contains other dextrins with higher reducing powers, together with a 
fermentable sugar which is found by Fischer’s reaction with phenyl- 
hydrazine and sodium acetate to be a mixture of glucose and 
maltose. 

Galactose from milk-sugar behaves like dextrose, and yields a 
galactodextrin which resembles glucodextrin. Its reducing power in 
terms of glucose is 10 per cent., and its rotatory power for [a]p = 


+ 80. C. H. B. 
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Corrosion of Boilers by Solutions of Sugar. By D. Kterw 
and A. Bera (Bull. Soc. Chim., 45, 864—866).—The authors have 
investigated the frequent complaints made as to the action of sugar 
on boilers. By heating solutions of cane-sugar, invert-sugar, malt 
infusion, glycerol, and mannitol, in sealed tubes with a strip of boiler 
plate at 115° to 125° for about 70 hours, and estimating the amount of 
iron dissolved, they find that cane-sugar, invert-sugar, and malt 
infusion have a similar action, and dissolve a considerable amount of 
iron as acetate, hydrogen being given off and a caramel-like sub- 
stance formed, the sugar solution having an acid reaction. Glycerol 
and mannitol have no action. Zinc, lead, and cadmium are also 
acted on by the sugar and malt solutions, the sugar being partially 
converted into the caramel-like substance. Copper, tin, and aluminium 
are not acted on, and although the solution becomes acid, no darkening 


takes place. A. P. 


Substitution of Amidogen by Means of Sodamide. By J. 
Watrer (J. pr. Chem. [2], 34, 132—133).—Ethylamine can be 
obtained by heating sodamide until it begins to melt in a current of 
dry hydrogen which has been passed through slightly warmed ethyl 
bromide; the product is passed into hydrochloric acid. (Compare 
Jackson and Wing, this vol., p. 623.) N. H. M. 


Normal Propylamines. By C. Vincent (Compt. rend., 103, 
208—211).—Propyl iodide was heated in sealed tubes with 1°5 parts 
of alcoholic ammonia as in Hofmann’s reaction, the product evaporated 
and distilled with potassium hydroxide, and the mixture of propyl- 
amines thus obtained was fractionated. The fraction boiling below 
78° contained almost all the monopropylamine, whilst the second 
fraction boiling between 78° and 156° contained the di- and tri- 
amines. 

The first fraction was mixed with alcohol and ethyl oxalate, heated, 
and then allowed to cool, when it deposited large prismatic needles of 
dipropyloxamide ; this melts at 161°5°, and is insoluble in water, but 
may be purified by crystallisation from alcohol. The purified dipro- 
pyloxamide, when distilled with alcoholic potash, yields a mixture of 
alcohol and propylamine, from which the latter cari be separated by 
conversion into chloride and redistillation, the hydrochloride being 
afterwards distilled with potash. Propylamine carefully dried over 
baryta boils at 49° undera pressure of 758 mm. The liquid from 
which the dipropyloxamide was separated is treated with potash, and 
yields a mixture of propylamines which is worked up with the crude 
product from a subsequent operation. 

The fraction boiling at 78° to 156° was mixed with water, saturated 
with hydrochloric acid, concentrated by evaporation, and heated with 
its own weight of sodium nitrite. A reaction at once takes place 
with evolution of nitric oxide, together with some nitrogen and 
propylene derived from the monamine. The product is distilled in a 
vacuum, and yields an aqueous distillate with a supernatant yellow 
oily layer of nitrosodipropylamine mixed with tripropylamine. The 
oily liquid is carefully neutralised with pure dilute sulphuric acid, 
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and again distilled, when nitrosodipropylamine comes over and tri- 
propylamine sulphate is left. 

Nitrosodipropylamine, NPr,NO, is a pale yellow liquid with an 
aromatic odour resembling that of hay; it boils at 205°9° under a 
pressure of 758 mm.; sp. gr. at 0° = 0°931. It is almost insoluble in 
water, but dissolves immediately in hydrochloric acid, with develop- 
ment of heat and formation of dipropylamine hydrochloride, oxy- 
chlorides of nitrogen being evolved. The reaction is complete after 
some days, when the hydrochloride may be decomposed by means of 
potash, and the amine dried over baryta. Pure dipropylamine boils at 
97°5° under a pressure of 757 mm.; sp. gr. at 0° = 0°756. It has a 
strong odour of ammonia, burns with a luminous flame, and is slightly 
soluble in water, but the solubility decreases with rise of temperature. 
The amine dissolves a small quantity of water, which can be com- 
pletely removed by means of baryta. 

Tripropylamine, obtained from the sulphate, boils at 156-4° under a 
pressure of 757 mm., has a faintly ammoniacal odour, is a'most in- 
soluble in water, and burns with a very luminous flame; sp. gr. at 
0° = 0°71. C. H. B. 


Reactions of an Aqueous Solution of Dipropylamine with 
Metallic Salts. By C. Vixcenr (Bull. Soc. Chim., 46, 287—288). 
—With an aqueous solution of dipropylamine, salts of magnesium, 
glucinum, aluminium, zirconium, zinc, cadmium, tin, antimony, 
bismuth and lead all yield white precipitates insoluble in excess of 
the amine. Ferric salts yield an ochreous, nickel and chromium 
green precipitates, cobalt and copper blue, uranium, mercury, and 
gold yellow, whilst manganese forms a white precipitate which 
becomes coloured on exposure to the air. A. P. 


Methylthialdine. By W. Marxwaup (Ber., 19, 2378—2382).— 
Thioaldehyde reacts with methylamine as with ammonia to form a 
methylthialdine, C;H,;NS, (comp. this vol., p. 865). This substance 
crystallises in long needles, melting at 79°, insoluble in water, readily 
soluble in hot alcohol or ether. With acids, it forms very soluble 
salts, of which the hydrochloride crystallises in minute needles, and 
the thiocyanate in rhombic prisms. On boiling its aqueous solution, 
the latter is decomposed into y-trithioaldehyde and dithioaldehyde 
isothiocyanate. 

Methylthialdine may also be obtained by adding a slight excess of a 
concentrated solution of methylamine to a 10 per cent. aqueous solu- 
tion of aldehyde, and passing hydrogen sulphide through the mixture. 
A slight variation of the conditions causes the experiment to be 
unsuccessful. The formation of methylthialdine by this process 
seems to be contradictory to the observations of Hofmann, who 
obtained by treatment of thialdine with methyl iodide, the hydriodide 
of a quaternary base, C,;H,;NS.,HI. Accordingly Hofmann’s experi- 
ments were repeated, and it is shown that thialdine yields with 
methyl iodide, thialdine hydriodide, together with methylthialdine 
methiodide : thus, 2C,H,,NS, + 2Mel = C,H,,;NS.I + C,;H,,NS.Mel. 
A mixture in equimolecular proportions of these two substances would 
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have the same percentage composition as Hofmann’s supposed com- 
ound. This result also shows that methylthialdine is a tertiary, 
whilst thialdine is a secondary base, and that the most probable formula 


for the latter is NH< Gr g> CAMe, proposed by Erlenmeyer and 


others. ¥. & ¥. 


Conversion of Amides into Amines. By H. Bausicny (Compt. 
rend., 103, 149—151).—A claim (on behalf of the author and of 
Calm) for priority in the discovery of the conversion of amides into 
amines by the action of alcohols. (Comp. Seifert, Abstr., 1885, 963 ; 
and see Abstr., 1882, 972, and 1883, 175.) C. H. B. 


Formaldehyde. By B. Totiens (Ber., 19, 2133—2136).— 
Referring to Loew’s recent work on this subject (this vol., p. 609), 
the author finds still better results are obtained if the methyl alcohol, 
through which the air is passed,is warmed. Modifying the apparatus 
previously described (Abstr., 1882, 1277, and 1884, 293) by sub- 
stituting for the platinum coil a coil of copper gauze, omitting the 
condenser and maintaining a constant stream of air, the author is 
able to obtain a 30—40 per cent. solution of formaldehyde with ease 
when the temperature of the bath is maintained at 45° to 50°. About 
30 per cent. of the methyl alcohol is converted into formaldehyde, 
and over 700 grams of alcohol may be thus oxidised daily. 

The author is now, in conjunction with C. Wehmer, investigating 
the substance named formose by Loew (loc. cit.). > = 


Iodaldehyde. By P. Cuautarp (Chem. News, 54, 87—88), and 
by W. P. Bioxam and E. F. Herrocy (ibid., 133).—In reply to a 
recent communication of the latter authors (this vol., p. 864), Chautard 
recognises the identity of his iodaldehyde with the substance obtained 
by them from an alcoholic solution of iodine by the action of nitric 
acid. He attributes their failure in applying his method (ibid., 330) 
to working at too low a temperature (he worked at an average of 
30—40°) and with too small quantities of material. This would explain 
both the slowness of the reaction and the non-isolation of iodaldehyde 
in their experiments, inasmuch as this substance is partially decom- 
posed by prolonged contact with water, and the little that escapes 
decomposition would remain dissolved in the water. The author has 
obtained iodaldehyde by the action of iodine on aldehyde-ammonia, 
and has extended his work successfully to other aldehydes of the 
fatty series. Bloxam and Herroun state that they worked at a tem- 
perature of only 25°; they quite agree with Chautard in regarding 
Schoonbroodt’s iodal as simply a mixture of iodoform and potassium 


iodide. D. A. L. 


Action of Chlorine on Crotonaldehyde. By S. Zetset 
(Monatsh. Chem., 7, 359—370).—In continuation of experiments on 
the synthesis of butyric chloral from «-monochlorocrotonaldehyde 
and a-crotonaldehyde (Abstr., 1883, 963), the action of chlorine on 
the aldehyde itself is studied. The action takes place in two stages; 
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at first a molecule of chlorine is taken up to form a-f-dichlorobut- 
aldehyde, and at a higher temperature the chlorine replaces the 
hydrogen to yield a-8-dichlorobutyry! chloride, thus :— 


CHMeCl-CHCI-CHO + Cl, = CHMeCl-CHCI-COCI + HCl. 


That the compound thus obtained is not a trichlorobutaldehyde, 
the formation of which would be more probable @ priori, is shown 
by the production of «-8-dichlorobutyric acid by the action of water 
and alkalis, and also of its methyl salt. The a-f-dichlorobutyryl 
chloride is a colourless liquid, boiling at 163-°3—164°3° under 747 mm. 
pressure, of penetrating odour ; the corresponding acid forms acicular 
crystals melting at 57—59°, and boils at 132—133° under 27 mm. 
pressure. On the gradual addition of water to it, a clear liquid is 
at first produced ; then the addition of each successive drop causes a 
turbidity which disappears on agitation. Its silver salt is a white pre- 
cipitate, and the barium salt a white, gummy mass. The properties of 
this acid mentioned above do not agree with those of the «-8-dichloro- 
butyric acid obtained by Friedrich from crotonic acid and chlorine 
(Abstr., 1883, 968). On distillation, it yields a mixture of two mono- 
chlorocrotonic acids. Its methyl salt is an oil of pleasant odour, which 
boils at 82‘7—85°7° under an pressure of 28 mm., and at 174—180° 
under ordinary pressure, but under these conditions it is partially 
decomposed with evolution of hydrochloric acid. V. Me Vs 


Volatile Fatty Acids present in Commercial Lupuline. By 
J. Osstporr (J. pr. Chem. [2], 34, 238—240).—Analyses of barium 
salts are given prepared from fractions (boiling at 100—175°) of 
acids obtained by distilling lupuline with steam. N. H. M. 


Propionic Acid. By A. Renarv (Compt. rend., 103, 157—159). 
—Propionic acid was obtained in considerable proportion from the 
products of the destructive distillation of colophony at bright redness, 
and was carefully purified and dried. It boils at 141°5—142° under 
a pressure of 755 mm., remains liquid at 50°, and is soluble in all 
proportions in water, ethyl alcohol, ether, benzene, and light petro- 
leum ; sp. gr. compared with water at 4° = 1:0089 at 0°, and 0°9904 
at 18°. 

An aqueous solution of propionic acid boils at 98°6—99°5°, and the 
composition of the distillate varies with the proportion of acid in the 
original solution. When the solution contains at least 40 per cent. of 
the acid, it boils at 99°5°, and the distillate contains 30 per cent. of 
acid, but towards the end of the operation the thermometer rises 
rapidly to 141—142°, at which temperature pure propionic acid 
distils over. The addition of calcium chloride causes propionic acid 
to separate from its solution, but sodium chtoride and sodium sulphate 
have not this effect. The sodium salts, however, cause the acid to 
separate if the solution contains small quantities of butyric or valeric 
acid, benzene, or light petroleam. Acetic acid, on the other hand, 


tends to prevent the separation of propionic acid in this way. 
C. H. B. 
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y-Amidovaleric Acid. By T. Tare: (Ber., 19, 2414—2415)— 
By reducing the phenylhydrazine-derivative of levulinic acid with 
sodium amalgam, y-amidovaleric acid, NH,,CHMe’CH,°CH.,-COOH, 
is produced; the yield is nearly theoretical. The acid, purified by 
means of its lead salt, crystallises in white leaflets melting at 195°, 
very soluble in water, insoluble in alcohol, ether and petrolenm. Its 
hydrochloride forms a crystalline mass. The acid when heated at 
250—260° is converted into an anhydride, C,H,NO, which forms colour- 
less crystals and is very deliquescent, soluble in alcohvul, ether, and 
benzene ; with nitrous aeid, it yields a nitroso-derivative, and on distil- 
lation with zine-dust, an oil giving the pyrroline reaction, and pro- 
bably containing its methyl-derivative. ¥. & V. 


Electrolysis of Normal Caproic Acid with Alternate 
Currents. By E. Drecuset (J. pr. Chem. [2], 34, 135—151).— 
A solution of 200 grams of magnesium caproate in 3 litres of water, 
saturated with magnesium carbonate, was electrolysed with a Siemens 
and Halske’s alternate current machine for 80 hours. Carbonic anhy- 
dride and hydrogen are evolved, but no oxygen or hydrocarbons ; no 
oil is formed as in the case when the solution is subjected to ordinary 
electrolysis. The product was treated with sulphuric acid, separated 
from unchanged caproic acid, and distilled with steam. Valeric and 
butyric acids were found in the distillate, whilst the residue yielded 
oxalic, adipic, hydroxycaproic, and glutamic acids. Other acids are 
formed, but in quantities too small for identification. When magnesium 
caproeate is electrolysed in the usual way, an oil having a strong odour 
is obtained, but no lower fatty acids or bibasic acids are formed. The 
author discusses the different effects produced by the different 
methods of electrolysis. It is suggested that the combustion of foods 
and tissues in the organism takes place in the same way, and follows 
the same laws as in the above experiments. N. H. M. 


Glycidic Acids. By P. Merixorr (Annalen, 234, 197—233).— 
Most of the author's results of his investigations on 2- and B-methy! 
glycidie acids and on the action of hypochlorous acid on the isomeric 
crotenic acids, have already been published (Abstr., 1883, 969 ; 1884, 
130L; 1885, 650). From these results, he arrives at the following 
conclusions. Although the glycidic acids are satnrated compounds 
they possess the property of forming additive compounds with water, 
ammonia, and hydrochloric and hydrobromic acids. The energy of 
hydration decreases as the molecular weight increases. The power of 
hydration differs in different isomeric acids ; it depends on their con- 
stitution. It is greatest in those acids in which oxygen is attached 
to a tertiary carbon-atom. Hydrochloric and hydrobromic acids 
combine as readily with the higher as with the lower members of the 
series. The elements of ammonia unite with glycidic acids, forming 
amidohydroxy-acids. 

Hypochlorous acid unites with tiglic acid, yielding a mixture of 
a-methyl-2-chloro-B-hydrorybutyric acid, OH*CHMe-CCiMe-COOH, and 
a-methyl-B-chloro-a-hydroxybutyric acid, CHMcCl-CMe(OH)-COOH. 
The former acid melts at 111°5° and dissolves freely in alcohol and 
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water. The zinc, calcium, and barium salts are gummy masses, very 

soluble in water. a-Methyl-S-chloro-2-hydrosybutyric acid melts at 

75° and dissolves freely in all solvents. The zinc salt is sparingly 

soluble in water. Itcrystallises in microscopic prisms or plates. The 

calcium salt is crystalline. Hach of these acids is decomposed by 

alcoholic potassium hydroxide, forming orytiglic or a8-dimethylglycidic 
CH-Me 


| ° 
\CMe-COOH 

Potassium oxytiglate, CH;,KO; + $4.0, crystallises in plates. It is 
soluble in hot alcohol and in water. The salt in hot aqueous solution 
slowly takes up water, forming potassium af-dimethylglycerate, 
CsH,KO,. Silver oxytiglate crystallises in microscopic, rhombic plates. 
The hot aqueous solution deposits a metallic mirror. The barium and 
calcium salts are amorphous. The free acid is deposited from ether 
in silky needles. It melts at 62° and is soluble in water, alcohol, and 
ether. It unites with hydrochloric acid, forming a-methy]-f-chloro-a- 
hydroxybutyric acid melting at 75°, and with water forming 2-di- 
methylglyceric acid. This substancecrystallises in transparent prisms, 
melts at 107°, and dissolves in water, aleohol, and ether. It forms a 
crystalline potassium and a gelatinous silver salt. W. C. W. 


acid, O 


Polymerisation of Propargylic Acid. By A. Barysr (Ber., 19, 
2185—2186).—The mother-liquor obtained in the preparation of 
propargylic acid from malic acid was found to contain trimesic acid. 
The same compound is formed in small quantities when propargylic 
acid is exposed for some time to sunlight, air being excluded. This 
polymerisatin of propargylic acid is analogous to the formation of 
benzene and tribrumobenzene from acetylene and bromacetylene 


respectively. N. H. M. 
Lactates. By H. Meyer (Ber., 19, 2454—2456).—Barium lactate 


with 2 or 1 mol. H,O crystallises in rectangular needles, soluble in 
water and glycerol, insoluble in alcohol; the last molecule of water of 
crystallisation is not removed without decomposition. Aluminium 
lactate crystallises in anhydrous triclinic octahedra; sodiwm aluminium 
lactate, Al,(CsHsQ5)3,(C3H,NaQ;); + OH), crystallises in rectangular 
prisms or tables. V. &. Y¥. 


Correction. By H. Wem (Annalen, 234, 127—128).—Amido- 
trimethylbutyllactic acid, described by the author in a previous 
communication (this vol., p. 528), is identical with Heintz’s amidotri- 


methylhydroxybutyric acid (this Journal, 1877, ii, 878). 
W. C. W. 

Ethyl Acetoacetate and its Derivatives. By A. Isserr (Awnalen, 
234, 160—196).—Ethyl acetoacetate is decomposed by sodium 
ethoxide (free from alcohol), yielding alcohol, ethyl acetate and the 
sodium salts of carbonic, acetic, and resacetic acids. 

When sodium alkyl oxide acts on ethyl acetoacetate in presence of 
an alcohol, the chief product is the ethereal acetate derived from the 
free alcohol ; the acetate derived from the alkyl oxide is formed in 
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smaller quantity. For example, when sodium propoxide and methyl 
alcohol act on ethyl acetoacetate, the chief product is methyl] acetate ; 
propyl! alcohol and propy] acetate are also formed. Sodium carbonate, 
acetate, and resacetate are produced in all these reactions. 

Ethyl acetoacetate is not decomposed by ethyl or propyl alcohol at 
180°, but on the addition of a small quantity of sodium alkyl oxide the 
acetoacetate is completely decomposed, yielding ethyl- or propyl- 
acetate. 

Resacetic acid, C,,H»O;, is a brown resinous substance, insoluble in 
water but freely soluble in alkalis. It is reprecipitated on the 
addition of mineral acids. The sodium and potassium salts are 
amorphous; they dissolve freely in water, forming neutral solutions. 

Geuther obtained two amides (C;H;,NO, and C,H,;NO,) by treating 
ethyl acetoacetate with aqueous ammonia (Jena. Zeitschr., 6, 576). 
The former is soluble, the latter insoluble in water. The soluble 
amide melts at 90° and may be heated at 180° without undergoing any 
further change. At a higher temperature, it splits up into diethyl 
ketone, ammonium carbonate, and carbonic anhydride. It is also 
decomposed into diethyl ketone and ammonia by water at 200°. At 
240° the diethyl ketone splits up into ethane and carbonic anhydride. 
Attempts to obtain a pyridine base by the action of hydrogen chloride, 
calcium chloride, zinc chloride, phosphoric oxide, or phosphoric 
chloride were unsuccessful. Diethyl ketone was produced in each case. 

On fusion with potash, the amide yields equivalent quantities of 
potassiam butyrate and acetate. The constitution of the amide may 
consequently be represented by the formula OEt-CMe : CH:CONH,. 

The products of the action of phosphoric chloride on _ ethyl- 
acetoacetate are ethylmonochlorocrotonic acid, and the ethylic salts of 
mono- and di-chlorethylacetoacetic acids. The acid C,H,ClO, forms 
colourless needles soluble in alcohol, ether, and in hot water. It melts 
at 49°5° and boils at 215°. The chlorine is not replaced by nascent 
hydrogen. The sodium and barium salts do not crystallise. The 
calcium salt, Ca(C,H,ClO.). + 2H,O, forms colourless prisms. The 
ethylic salt boils at 184—185°. It is miscible with alcohol and ether, 
but not with water. 

Ethyl chlorethylacetoacetate boils at 192°5° (corr.) and is insoluble in 
water. Its sp. gr. at 15° is 1:0523. Ethyl dichlorethylacetoacetate 
boils at 220—225°, and has a sp. gr. of 1:183 at 15°. 

Riicker (Annalen, 201, 56) states that methylchlorocrotonic acid 
and the ethylic salt of this acid are the products of the action of 
phosphoric chloride on ethylic methylacetoacetate. The author, how- 
ever, finds that methylchlorocrotonic acid is formed, together with the 
ethylic salts of mono- and di-chloromethylacetoacetic acids. The 
former, C;H,,C1O,, boils at 179—181°. Its sp. gr. is 1-093 at 15°, the 
latter, CHCl, O., distils with decomposition between 210° and 220°. 
Its sp. gr. is 1-225 at 15° Ethyl ethoxyethylacetoacetate and ethyl 
ethoxymethylacetoacetate are formed by the action of an alcoholic 
solution of sodium ethoxide on ethyl monochlorethyl- and methy!- 
acetoacetates. The former, OEt-CH."C(OEt) : CH-COOEt, boils at 
210° (corr.), and has a sp. gr. of 0°957 at 22°. The latter, 

OEt: CH, C(OMe) : CH:COOEt, 
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boils at 190—195°; sp. gr.0°976 at 22°. These compounds are decom- 
posed by alcoholic sodium hydroxide at 120°, yielding ethowyethyl- 
acetone, OKt-CH,CO-CH,Et, boiling at 112—115°, and ethoxymethyl- 
acetone, OEt‘CH,-CO-CH,Me, boiling at 100—105° respectively. 
w. C. W, 
So-called Ethyl Carbacetoacetate. By N. Po.onorrska 
(Ber.,, 19, 2402—2406).—By the action of strong sulphuric acid on 
ethyl acetoacetate, Hantzsch has obtained besides ethyl isodehydr- 
acetate, CjoH,,0,, a substance of the formula C,,H..0,, which may be 
regarded as a mixed anhydride of the ethereal salt with isodehydr- 
acetic acid, thus: O(CO-C,H,O-COOEt), (Abstr., 1883, 1083). It is 
further probable that the so-called ethyl carbacetoacetate, C,HwOs, 
obtained by Duisberg from ethyl acetoacetate and hydrochloric acid is 
identical with ethyl isodehydracetate. In this paper it is shown that 
the action of hydrochloric is precisely similar to that of sulphuric 
acid, resulting in the formation of the anhydride, decomposed by 
alkalis into isodehydracetic acid and its ethyl salt. It follows that 
the supposed ethyl carbacetoacetate of Duisberg is in reality the 
ethyl salt of isodehydracetic acid. Vv. BY. 


Diundecylenic Acid. By P. Brunner (Ber., 19, 2224—2228, 
compare Abstr., 1885, 373).—Bromine acts on diundecylenic acid 
with formation of a compound, C2HwBr.O,; it is an almost colourless 
oil. When diundecylenic acid is heated with caustic potash at 120° 
to 130° and the product acidified, a mixture of acids is obtained 
consisting of undecylenic acid (about one-third of the whole) and 
other higher acids. These experiments point to the constitution 
CioH pt CO*O°CoH 2° COOH for diundecylenic acid. This constitution 
is further supported by the fact that diundecylenic acid is formed by 
the action of silver undecylenate on iodundecylenic acid. 

Bromundecylenic acid, C,,H.,BrO,, is obtained by the action of 
hydrobromic acid on undecylenic acid; it melts at 35°. 

Todundecylenic acid, C\,H1QO,, is a colourless, crystalline substance 
melting at 24°, 

When the caoutchouc-like substance obtained by the distillation of 
castor-oil or of undecylenic acid is heated with alcoholic potash 
solution at 160°, the product is found to contain undecylenic acid and 
an acid boiling at 230° to 240°. The greater part of the product does 
not distil without decomposition. N. H. M. 


Ethoxalic Chloride. By R. Anscuiirz (Ber., 19, 2158—2160).— 
Following out his work with Schénfeld (this vol., p. 785), the author 
finds that the ethoxalic chloride obtained by v. Richter (Abstr., 
1879, 138) by the action of phosphoric chloride on ethyl oxalate is 
really due to a secondary reaction. If the product of the reaction be 
distilled under reduced pressure (15—16 mm.), diethyl dichlorogly- 
collate, OEt-CCl,-COOEt, distils over at 88—89° as a colourless liquid. 
When this substance is heated to ]}65—170° ethyl chloride is evolved, 
and the remaining liquid is then ethoxalic chloride, the boiling point 
of which the author found to be 134—135°. The reaction is therefore 
strictly analogous to that in the propyl series. By this means the 
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chloride can be easily obtained free from phosphoric chloride, as the 
glycollate is easily separated therefrom by fractional distillation. By 
Richter’s method this separation was difficult, as the boiling points of 
ethoxalic and phosphoric chlorides lie so near together. a 2. Ee 


Hydropyrocinchonic (Symmetrical Dimethylsuccinic) Acid. 
By ©. A. Biscnorr and C. Raca (Annalen, 234, 54—89).—Symme- 
= fhe dimethylsuccinic acid crystallises in four-sided plates which 
melt between 186° and 188°. The normal potassium salt yields crystal- 
line precipitates with calcium, barium, silver and lead salts. It also 
produces precipitates in solutions of copper sulphate and ferric chloride. 
On dry distillation, the acid yields a characteristic anhydride melting 
at 87°. The dimethylsuccinic acid which Hardtmuth (Abstr., 1878, 
782) obtained from ethyl a-8-dimethylacetosuccinate was impure, 
hence its low melting point (166°). The syntheses of the acid from 
ethyl a-8-dimethylethenyltricarboxylate, and also from ethylic di- 
methylacetylenetetracarboxylate have already been described by the 
authors (Abstr., 1885, 585). 

By the action of an ethereal solution of iodine on ethylic methylsodo- 
malonate, ethylic dimethylacetylenetetracarboxylate and a lower boil- 
ing liquid are obtained. Under 760 mm. pressure the latter compound 
boils at 192°, giving off iodine vapour. It also decomposes on distil- 
lation in a vacuum. The authors consider that this substance may 
possibly be ethyl «-iodopropionate, its formation being represented 
by the equations CMe(COOEt),Na + I, = Nal + CMe(COOEt),I and 
CMe(COOEt).I = C,H, + CO, + CHMelI-‘COOEt. 

The authors regard cinchonic acid as -y-dicarboxy-é-valerolactone, 
and agree with Beckurts and Otto (Abstr., 1885, 753) in considering 
pyrocinchonic anhydride to be the anhydride of. dimethylmaleic acid. 

W. C. W. 


Action of Hydrocyanic Acid on Ethyl Acetosuccinate. By 
C. Racu (Annalen, 234, 35—43).—The cyanhydrin of ethyl aceto- 
succinate is obtained by slowly adding the theoretical quantity of 
strong hydrochloric acid to a mixture of 21°6 grams of the ethylic salt 
dissolved in ether and 32°5 grams of potassium cyanide dissolved in 
water. The crude ethereal solution of the eyanhydrin i is poured into 
three times its volume of strong hydrochloric acid. Ammonium 
chloride is deposited, and the acid mother-liquor is extracted with 
ether. -y-Dicarboay-y-valerolaevtone, C;H,O,, is obtained by boiling 
with potash the oily liquid which remains on evaporating the extract. 
If the aqueous solution of the lactonic acid is treated with calcium or 
barium carbonates, amorphous salts of the composition BaC,H,O. 
and CaC;H,O, are obtained. If the latter is boiled with milk of lime 
a salt of the composition Ca,(C;H,O;). is formed. An analogous 
birium salt can also be prepared. On distillation at 180°, the valero- 
lactone splits up, yielding pyrocinchonic anhydride, identical with the 
dimethylfumaric anhydride, C;H,O;, which Roser obtained (Abstr., 
1882, 1114) by the oxidation of oil of turpentine. The anhydride 
unites with ammonia and with aniline, forming crystalline compounds. 


The former, C;H,O,N, melts at 113°, and the latter, C,,.H,,O,N, at 90°. 
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On reduction with zine-dust and sulphuric acid, the anhydride is 
converted into an acid, C;H,,O,. This substance crystallises in trans- 
parent prisms, and melts with decomposition at 186—187°, forming 
the anhydride C,H»O,, which melts at 87°. W. C. W. 


Asparagine. By A. Priurrr (Compt. rend., 103, 134—137).—The 
mother-liquor from crude asparagine was concentrated and allowed to 
stand, when it deposited a mixture of crystals of ordinary asparagine 
with crystals of a new isomeride. The two varieties are separ ated 
mechanically. They are identical in every respect except in the 
position of the hemihedral faces, the crystals of ordinary asparagine 
being left-handed, whilst those of the new isomeride are right-handed. 
Moreover, the new variety has a dextrorotatory power of “exactly the 
same magnitude as the levorotatory power of ordinary asparagine, 
and a solution of the two in equivalent proportions is optically inactive. 
The derivatives (aspartic acid, malic acid, carbamidosuccinic acid, 
&c.) from both varieties: are identical in their chemical properties, but 
where the compounds are optically active, those derived from ordinary 
asparagine are levogyrate, whilst those derived from the isomeride 
are dextrogyrate to exactly the same extent. It would seem that the 
two varieties of asparagine are physical isomerides, but the dextro- 
gyrate variety has a much sweeter taste than ordinary asparagine, 
and although a solution of the two in equal proportions is inactive, 
the two varieties separate on crystallisation, twinning frequently 


taking place between the right- and left-handed crystals. The two 
aspartic acids may, however, be regarded as true physical isomerides, 
since they combine in equal proportions to form inactive asparagenic 
acid, which forms monoclinic crystals. C. H. B. 


Colour-bases from Furfuraldehyde. By H. Scuwr (Ber., 19, 
2153—2155; compare this vol., p. 612).—The best method of pre- 
paring furfuralevhol is by decomposing furfuraldehyde with aqueous 
potash, employing 5 grams potash and 10 c.c. water to each 10 c.c. of 
the aldehyde. 

Furfuraleohol gives no colour-reaction with amidobenzoic acid, 
8-naphthylamine, or leucaniline sulphate, but with aniline, it yields a 
yellow compound, C,,H,NO. This is soluble in alcohol: the solution 
when treated with aniline hydrochloride yields reddish-green scales 
of a compound C,,H,,NO,C,H;N,HCI. 

Furfuraldehyde when treated with phosphoric chloride loses its 
characteristic odour, and becomes dark-green in colour. The author 
was, however, unable to separate the excess of phosphoric chloride 
from the chloride undoubtedly formed. The product of the reaction 
is soluble in ether, benzene, &c. With both the original product and 
its solutions, reaction sets in after a time, a solid black condensation 
product being formed. The solution of the original product forms 
colouring matters with both aniline and dimethylaniline. When the 
black solid substance is decomposed with water, a substance C,,.H,O, = 
2C;H,O, — H.O is formed which is insoluble in most solvents. 

ie AP 
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Action of Phosphoric Sulphide on Complex Furfurane-de- 
rivatives. By A. Hanrzscu (Ber., 19, 2400—2402).—With the view 
of converting furfurane-derivatives into those of thiophen, the action 
of phosphoric sulphide on ethylic methylcoumarilate (this vol., p. 707) 
was investigated. There is thus formed ethyl methylthiocoumarilate, 
C,H,MeO-COSEt, by the direct displacement of the oxygen by sulphur. 
Tt erystallises i in yellow, soluble needles, melting at 90—91°, sparingly 
svluble in alcohol, but readily in ether. On treatment with alkali, 
the reverse displacement of oxygen by sulphur takes place. These 
changes are analogous to those of coumarin investigated by Tiemann 
(this vol., p. 880). Methyleowmarilamide, CgHsMeO-CONH,, obtained 
from the ethyl salt by excess of alcoholic ammonia in presence of a 
small quantity of zine chloride, crystallises in small needles which 
melt at 145°. When boiled with alkalis, it is converted into methyl 
coumarilic acid. V. H. V. 


A-Thiénylglyoxylic Acid and its Derivatives. By W. P. 
Braovey (Ber., 19, 2115—2123).—The above acid being an important 
substance as forming the starting point of very many researches in 
the thiophen series, the author has investigated it closely. The acid 
was prepared as described by Peter (Abstr., 1885, 764) by the oxida- 
tion of B-acetothiénone. As small quantities of 8-thiophenic acid are 
also almost always produced, the thiéuylglyoxylic acid (being the 
stronger of the two) was purified by fractional neutralisation. Crys- 
tallised from water, the acid melts at 58—59°, but when kept over 
sulphuric acid the melting point rises gradually to 91°5° (Peter 
gives 86°). This is due to the undried acid containing 1 mol. 
of water of crystallisation. A number of the salts are described, 
most of which contain water of crystallisation. The author considers 
that the water contained in the free acid and in the silver salt is 
probably water of hydration, CsSHs*C(OH),."COOKH, rather than water 
of crystallisation. The methyl salt melts at 28°5°; the ethyl salt is 
an aromatic oil boiling (with partial decomposition) at 264—265°, and 
still liquid at — 20°. An attempt to obtain the chloride was unsuccess- 
ful, 8-thiophenic chloride being formed. The amide forms white 
needles easily soluble in alcohol and ether, very sparingly so in water, 
and melts at 88°. With phenylhydrazine, the acid yields the phenyl- 
hydrazid, erystallising in intensely yellow needles, soluble in ether and 
melting at 164—165°. 

Peter obtained isonitrosothiénylacetic acid by treating sodium 
8-thiéaylglyoxylate with free hydroxylamine. The author, however, 
obtained a much better yield by ‘treating the free acid with hydroxy]- 
ainine hydrochloride. At the same time, a small quantity of oil 
boiling at 180—190° was obtained, but not further investigated. 
Several salts of the acid are described. The methyl and ethyl salts 
both crystallise in needles, the former melting at 104—105°, the 
latter at 122—123°. When treated with tin and hydrochloric acid, 
this acid yields amidothiénylacetic acid, C,SH; CH(NH.)-COOH. 
This crystallises in scales which decompose at 235—240° without 
previous fusion. The hydrochloride crystallises from alcohol in glisten- 
ing scales. Several salts are described. | Am 
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Aromatic Hydrocarbons of Caucasian Petroleum. By W. 
Markownikorr (Annalen, 234, 89—115).—In a previous communi- 
cation (Abstr., 1884, 1276) the author has pointed out that naphthenes 
form the chief constituents of that portion of Caucasian petroleum 
which boils below 300°. The petroleum boiling between 85° and 
250° contains benzene, toluene, isoxylene, paraxylene, pseudocumene, 
mesitylene, durene, isodurene, and other isomerides of the formula 
CyHy, diethyltoluene, and isomerides, also hydrocarbons of the com- 
position Cy,Hy, CyHy», CrHy, and C,H. W. C. W. 


Bromo-substitution-compounds of the Aromatic Series. By 
E. Werner (Bull. Soc. Chim., 46, 275—284).—When chlorine, 
bromine, iodine, nitric acid or sulphuric acid acts on mono-substitu- 
tion-derivatives of benzene, the di-derivatives most readily formed and 
most stable are the para-compounds, next in order stand the ortho and 
lastly the meta; among tetra-substitution-compounds those of the type 
1.2.4. 6 are most readily formed, the hydrogens 3. and 5. of the 
benzene-ring appearing to be particularly difficult to displace. When 
metacresol and metahydroxybenzoic acid are acted on by bromine- 
water, tribromometacresol and tribromometahydroxybenzoic acid are 
formed, the remaining hydrogen-atom not being displaced, even when 
the bromine is present in large excess, although the hydrogen of the 
hydroxyl molecule is displaced by bromine; if, however, ortho- 
substituted-compounds are treated in a similar manner, only two 
atoms of hydrogen can be substituted; thus, orthohydroxybenzalde- 
hyde only yields OH'C,H,Br,,;COH, whilst the presence of a large 
excess of bromine only results in the substitution of the hydrogen 
in the hydroxyl group and oxidation of the aldehydic groups, 
bromoxytribromophenol being formed, and no substitution of the 
hydrogens occupying the positions 3. 5. being effected; similar re- 
actions occur with parahydroxybenzaldehyde; para- and ortho-cresol 
in like manner yield dibromocresol, and with a large excess of 
bromine bromoxytribromophenol is formed, the hydrogens of the 
positions 3. and 5. remaining unacted on. 

The author has made calorimetrical estimations of the heat of sub- 
stitution of the different hydrogens in the benzene-ring, and finds 
that in a mono-substituted benzene 11 cal. are absorbed, when the 
hydrogen occupying the para-position is displaced by bromine, whilst 
if in the compound thus formed hydrogens in the ortho-position be 
likewise substituted, 3°0 cal. are absorbed, and lastly, that in the sub- 
stitution of the third hydrogen-atom in one of the meta-positions (3.) 
by another atom of bromine 5°0 cal. are absorbed. By an application 
of the above data, the author points out that isomeric compounds of 
the hexacarbon-ring may be distinguished; thus, a metabromo- 
derivative when treated with bromine yields a tetrabromo-derivative, 
whilst the ortho- and para-derivatives merely yield a tribromo- 
derivative; the two latter may be distinguished by examining their 
heats of formation. 

Further, the heat of transformation of one isomeride into another 
may be experimentally determined, for if two isomerides yield the 
Same product under the action of the same reagent, the difference of 
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the total thermal effects produced in the reaction expresses the 
reciprocal heat of transformation of the two isomerides: thus both 
ortho- and para-bromaniline are converted into tribromaniline by the 
action of the theoretical amount of bromine, and the difference between 
the heats of formation of the tribromaniline from the two isomeric 
bromanilines is the heat of transformation of the one isomeride into 
the other; by an application of this to the hydroxybenzoic acids, the 
author finds that the heat of transformation of the ortho- into the 
para-compound is + 12 cal. A. P. 


Derivatives of Hexamethylbenzene and Durene. By A. 
Corson (Bull. Soc: Chim., 46, 197—199).—On treating hexametbyl- 
benzene with phosphoric chloride by Colson and Gautier’s method 
(this vol., p. 231), several hexachlorides are formed. The first of these, 
which probably has the constitution C,(CH.Cl)., forms colourless, 
flattened, hexagonal crystals, melts at 269° with partial sublimation, 
and is almost insoluble in ether and chloroform; its sp. gr. = 1°609 
at 15°; on boiling with slightly alkaline water, the chlorine is very 
slowly removed, and a neutral inodorous compound which bas no 
reducing properties and is probably an alcohol, is formed; it melts at 
180°, forms salts with acids, and is readily soluble in alcohol, but 
almost insoluble in water and ether; its aqueous solution is extremely 
bitter. The second hexachloride, probably having the constitution 
CCl,°C,Me.(CH,Cl);, is crystalline, melts at 147°, is more readily 
acted on by alkalis than the former compound, a substance being 
formed which has a bitter taste and probably alcoholic functions. 

By acting on durene with phosphoric chloride in a similar manner, 
a colourless, pearly, crystalline compound, CyHy»Ch, is formed; it 
melts at 144°, and its sp. gr. is 1479. On hydrolysis, it yields a 
viscous, bitter liquid, sparingly soluble in water or ether, but soluble 
in acids, with which it forms salts on heating. A. P. 


Derivatives of Cymene. By G. Mazzara (Gazzetta, 16, 191— 
195).—In the course of some experiments made with a view of 
transforming derivatives of thymol into those of carvacrol, the fol- 
lowing derivatives of cymene were prepared. Dinitrobromocymene 
is formed, together with a mononitro-compound, by the gradual 
addition of bromocymene (prepared from thymol and _ phosphoric 
bromide) to nitric acid, sp. gr. = 1°5; the two are separated by distil- 
lation ina current of steam, when the mononitro-compound passes over 
as a yellow oil. The dinitro-derivative, C:HMePrBr(NO,),, crystallises 
in yellow needles of musk-like odour, melting at 94°. It is isomeric 
with the dinitrobromocymene of Gerichten, obtained by the nitration 
of bromocymene prepared by the bromination of cymene; it is readily 
reduced by zine and hydrochloric acid, and the resulting amidohydro- 
chloride on oxidation with ferric chloride yields a mixture of bromo- 
hydroxy- and dihydroxy-thymoquinone. The mononitrobromocymene, 
NO,°C,H,MePrBr, is a yellow oil of strong musk-like odour, soluble in 
benzene and ether, sparingly soluble in alcohol; it is isomeric with 
Gerichten’s compound. On reduction, it yields an amidobromocymene 
as a red oil, volatile in the vapour of water; the sulphate and hydro- 
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chloride are sparingly soluble in water; their solutions readily 
assume a violet coloration. Bromhydroxycymene, CsH,.MePrBr-OH, 
obtained from the amido-compound by Griess’ reaction, is a heavy 
yellow oil of pleasant odour, decomposed by distillation with evolu- 
tion of hydrogen bromide. Its constitution is 


(Me: Br: Pr: OH = 1:3:4:6 or 1:3: 4:2]. 


Experiments are in progress to decide between the alternative 


formule. 'v. ae Us 


Nitration of Cymene. By A. F. Hotteman (Ree. Trav. Chim., 5, 
184—186).—In the. course of the nitration.of cymene, a substance is 
formed which is considered by some to be a nitrocymene, by others 
to be of a different nature. Elementary analysis points to the 
formula C,H,NO,; but owing to its explosive nature its vapour- 
density cannot be determined. By atkalis and acids, it is decomposed 
with formation of 1 :'4 toluic acid. On reduction with zine and acetic 
acid, it yields a compound C,H,O, whieh crystallises in colourless 
needles melting at 159°, and is insoluble in most menstrua. This latter 
substance, heated with a solution of ammonium acetate in acetic acid, 
forms a nitrogen compound, C,,H,,N, and with phosphoric sulphide a 
sulphur compound giving the isatin reaction. It would seem that 
the above reduction product belongs to the class of diacetones, which 
with dehydrating agents yield derivatives of furfurane, with am- 
monium acetate those of pyrroline, and with phosphoric .sulphide 
those of thiophen. ¥..Eee Ve 


Benzene.derivatives. By A. Hanp (Annalen, 234, 129—159).— 
1. The so-called “ fourth’. monobromophenol.—T he liquid monobromo- 
phenol (b. p. 236—238°) which Fittica (Abstr., 1884, 55) obtained 
by brominating a cold alcoholic solution of phenol is proved to be 
impure parabromophenal. If the small quantity of water contained 
in the liquid is removed by leaving the substance in a desiccator over 
sulphuric acid for some: days, the introduction of a small crystal of 
parabromophenol will cause the liquid to crystallise. The crystals 
melt at 64°, and are identical in every respect with parabromophenol. 
This substance crystallises in quadratic pyramids, a: ¢ = 1 : 04644. 
The crystals are optically biaxial. 

2. Diazo-compounds.—Attempts to prepare orthodiazoamidobenzoic 
acid by the action of nitrous acid on anthranilic acid dissolved in 
alcohol or nitric or sulphuric acid were unsuccessful. Orthodiazo- 
benzoic nitrate is formed in the case of the acid solutions. The 
perbromides of ortho- and meta-diazobenzoic nitrates are obtained by 
the action of bromine dissolved in hydrobromic acid on the corre- 
sponding diazo-nitrates. They are decomposed by boiling with 
alcohol, yielding ortho- and meta-bromobenzoic acids, which melt at 
149° and 154° respectively. 

3. Metamerism in benzene-derivatives.—T he bromotoluidine obtained 
from metabromoparacetotoluidine, yields metabromotoluene when its 
alcoholic solution is treated with nitrous acid. This result confirms 
Wroblewsky’s statement (Abstr., 1878, 977) that when paraceto- 
toluidine is brominated, the bromine-atom takes the position next to 
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the amido-group. Metabromometunitroparacetotoluidine, formed by 
nitrating metabromoparacetotoluidine, crystallises in needles of a 
pale yellow colour. It melts at 210°5°. On treatment with alcoholic 
potash, metabromometanitrotoluidine is obtained. This substance melts 
at 65°, and is identical with metanitrometabromoparatoluidine, obtained 
by nitrating paracetotoluidine, and brominating the metanitrotolu- 
idine derived from the product. W. C. W. 


Derivatives of Chlorinated Paranitrophenols. By A. Koiireep 
(Annalen, 234, 1—34).—Crude paranitrophenol may be readily puri- 
fied by solution in hot, strong, hydrochloric acid. The black tarry 
matter remains undissolved, and can easily be got rid of by decan- 
tation. On cooling, the nitrophenol is deposited. The most con- 
venient mode of chlorination is the following :—25 grams of fused 
nitrophenol is brought into a strong flask, and dissolved in 1 litre of 
warm, strong, hydrochloricacid. On cooling, the nitrophenol is depo- 
sited in crystals. The flask is fitted with a doubly perforated stopper, 
a tap funnel passes through one hole, and a bent glass tube through 
the other. The flask is exhausted by means of an air-pump, and a 
solution of 7°344 grams of potassium chlorate in 150 c.c. of water is 
introduced through the tap funnel; towards the end of the operation 
the flask must be shaken briskly. 

On reduction with tin and hydrochloric acid, orthochloroparamido- 
phenol hydrochloride is obtained in rhombic plates. The free base 
melts at 153°, and dissolves in alcohol, ether, and in hot water. The 
solutions of the base and of its salts are unstable; to prevent decom- 
position, sulphuretted hydrogen must be passed through the solution 
during evaporation. The sulphate, (OH*C,H;Cl-NH,).H.SO, + 2H.,0, 
crystallises in white scales, sparingly soluble in cold water. The 
oxalate, (OH-*C,H;Cl-NH,).H.C,0, + 33H.O, forms white needles, 
soluble in water. The tartrate, (OH-C,H;Cl-NH,)C,H,O,, forms 
sparingly soluble monoclinic crystals. 

Dichloroparanitrophenol is best prepared by an analogous process to 
that used for the mono-derivative : 14°688 grams of potassium chlorate 
are required for the chlorination of 25 grams of nitrophenol. In 
addition to the salts which have already been described by Seifart 
(Annalen, Supp. 7, 198) and Armstrong (this Journal, 1871, 1112), the 
author has prepared the following :—NO,°C,H,Cl,-0OK + H,O, which 
forms orange-coloured needles, sparingly soluble in cold water ; 


(NO.-C,H,ClO),Cd + 33H,0, 


golden-yellow crystals ; and (NO,°C,H,Cl,"O),"Cu + 5H,0, yellowish- 
green needles, are obtained by precipitation. They are both soluble in 
hot water. 

Dichloroparamidophenol melts at 167°. The hydrobromide forms 
hexagonal plates, sparingly soluble in cold water. The oxalate 
crystallises in white needles, and the nitrate in violet-coloured rhombic 
plates. Both salts dissolve in hot water. 

Attempts to prepare trichloronitrophenol by the method used in 
the preparation of the mono- and di-derivatives were unsuccessful. 

Monochloroquinone can be easily prepared by adding an aqueous 
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soluiion of potassium chromate to a feebly acid solution of chloramido- 
phenol sulphate. The solution changes from blue to violet and 
brownish-red. The reaction is then complete. Dichloroquinone can 
be prepared from dichloramidophenol by the same method. 

A convenient process for preparing monochloroquinonechlorimide is 
to add metallic tin to the crude product of the chlorination of nitro- 
phenol. When the tin is dissolved, the solution is diluted with twice 
its bulk of water, and cooled to 0°. A solution of bleaching powder 
is added, when the mixture becomes red, and on the further addition 
of bleaching powder solution it turns milky, and finally yellow. The 
chloroquinonechlorimide is deposited in small yellow crystals. Di- 
chloroquinonechlorimide can be prepared by a similar method. 

Chloramidophenolsulphonic acid, OH*C,H,Cl(N H:)-SO,H, is prepared 
by the action under pressure at the ordinary temperature of a concen- 
trated solution of hydrogen sodium sulphite on chloroquinonechlor- 
imide made into a paste with water. On crystallisation from hot 
water, anhydrous needles are obtained, which, if left in contact with 
water, slowly change into rhombic crystals containing 2}H,O. The 
properties of the acid have been described by Bennewitz (J. pr. Chem. 
[2], 8,51). The copper, zinc, and nickel salts are crystalline. The 
same sulphonic acid is obtained by the action of sodium hydrogen 
sulphite on dichloroquinonechlorimide. 

The chlorodiazophenolsulphonic acid, CsH;CIN,SO,, is obtained by 
the action of nitrous acid on chloramidophenolsulphoniec acid sus- 
pended in water. On passing gaseous hydrogen chloride into the 
solution, the diazo-compound is precipitated. It is not identical with 
the paradiazophenolsulphonic acid described by Bennewitz (Joc. cit.). 
The acid forms rhombic prisms containing 3 mols. H,O. The crystals 
decompose at 170° without melting. On the addition of silver 
uitrate to an aqueous solution of the diazo-compound, the silver salt, 
C,H.CIN,SO,Ag + 2H,0, is slowly deposited in hexagonal plates of a 
golden hue. The barium salt, (CsH,CIN.SO,),Ba + 7$H,0, forms 
yellow needles. 

The addition of bromine-water to an aqueous solution of parachloro- 
diazophenolsulphonic acid precipitates paradiazochlorobromophenol, 
C.H,CIBrN,0. This substance dissolves freely in warm alcohol. and 
is deposited from the solution in golden-yellow needles. It explodes 
when heated at 150°. The hydrochloride, OH-C,H2C|Br-N,Cl, crystal- 
lises in white needles. It is easily decomposed by water. The platino- 
chloride forms yellow scales. 

The constitution of chloroquinonechlorimide and dichloroquinone- 
chlorimide may be represented by [O : Cl: NCl = 1:2: 4], and 
[O:Cl:NCl: Cl = 1:2: 4: 6], as they can be prepared from chloro- 
paranitrophenol [1 : 2 : 4], and from dichloronitrophenol, 1 : 2 : 4: 6. 

W. C. W. 

Derivatives of Thymol. By G. Mazzara and G. Discazo (Gazzetta, 
16, 195—197).—Bromonitrosothymol, OH-C,;HMePrBr-NO, obtained by 
the bromination of nitrosothymol, crystallises in yellow, glistening 
needles, which melt at 135° with decomposition. Bromonitrothymol, 
similarly prepared, also crystallises in yellow needles, which melt at 100 
—101°. Bromamidothymol, obtained by reduction of the nitroso-deriva- 
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tive, crystallises in rose-red scales which melt at 90°; it is probably 
identical with that obtained by Andresen from amidothymoquinone 
and hydrobromic acid; its hydrochloride crystallises in prismatic 
needles, and is converted by nitrous acid into bromothymoquinone, 
which crystallises in yellow scales melting at 48°. This compound is 
reduced by sulphurous acid to bromothymoquinol, which forms a mass 
of white crystals melting at 52—53°; these crystals, after a time, 
undergo a transformation, becoming red and melting at 37°; the 
presence of water facilitates this change. V. H. V. 


Combination of Chloral with Resorcinol. By H. Caussz 
(Compt. rend., 103, 347—350).—When equal molecular proportions 
of chloral and resorcinol are heated with dilute sulphuric acid at 
various temperatures, the product is a mixture of acicular crystals 
with a brown flocculent substance which is a product of the altera- 
tion of the crystalline compound by the action of the hydrochloric 
acid liberated during the reaction. The proportion of chlorine in the 
product varies with the rapidity with which it separates from the 
liquid, and this rapidity is greater the deeper the colour of the 
solution. 

The crystals give a vidlet phthalein colour with alkalis, and 
acquire a green fluorescence when exposed to the air. They melt at 
260—280°, and if heated at 300°, resorcinol is volatilised and a bulky 
carbonaceous residue resulting from the decomposition of the brown 
substance is left. 

The brown substance may be removed from the original product by 
treatment with benzene, in which it dissolves forming a red solution 
with a violet fluorescence, which yields crystals of resorcinol when 
concentrated. When the substance is oxidised by means of potassium 
permanganate, a brown flocculent precipitate separates, and if this is 
agitated with ether and mixed with an alkaline bisulphite, the liquid 
is decolorised and on evaporation resorcinol crystallises out. 

The crystals may be regarded as derived from a molecular com- 
pound of chloral and resorcinol, which resembles an alcoholate, but 
loses chlorine and yields compounds possessing the property of 
becoming fluorescent. The brown substance, on the other hand, when 
heated at 100°, loses chloral and then hydrogen chloride, until all the 
chlorine is expelled. The same result is brought about by prolonged 
washing. The brown compound is in all probability a compound of 
a polymeride of resorcinol with a polymeride of chloral. 

C. H. B. 


Melting Point of Phioroglucinol. By A. Barrer (Ber., 19, 
2186—2187).—The author previously mentioned that phloroglucinol 
prepared from ethyl malonate melts at 217° (Ber., 14, 3458), whilst 
Barth and Schreder (Abstr., 1879, 33) and Tiemann and Will 
( Ber., 14, 954) ascribed to it respectively the melting points 2U6° and 
209°. A determination made with pure phloroglucinol from maclurine 
showed that when quickly heated it melts at 218°, whilst when slowly 
heated the melting point sinks to 209° or even 200°. N. H. M. 


Lactucerine. By O. Hesse (Annalen, 234, 243—253).—Lac- 
tucerine, extracted from German Jlactucarium, consists chiefly of a 
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mixture of the acetates of a- and -lactucerol. It is easily decom- 
posed by alcoholic potash, and the addition of water to the solution 
precipitates the crude lactucerols. The dried precipitate is extracted 
with boiling alcohol, the solution on cooling deposits a-latucerol, and 
the B-compound is obtained by evaporating the mother-liquor. The 
aleohols are purified by conversion into the acetates, which are 
recrystallised from alcohol and decomposed by alcoholic potash. 
a-Lactucerol, CjsH3O + H,O, crystallises in silky needles, resembling 
caffeine in appearance. It is freely soluble in chloroform, ether, light 
petrolenm and in hot alcohol. The solutions are dextrogyrate. A 
pale reddish-yellow coloration is produced when the chloroform solution 
is shaken with sulphuric acid of sp. gr. 1°76. The alcohol melts at 179°, 
and can be distilled in a current of carbonic anhydride. The acetate 
melts at 210°. It dissolves freely in chloroform, ether, and light 
petroleum. The propionate melts at 152°. 8-Lactucerol is deposited 
in crystals from ether or chloroform, but not from alcoholic solutions. 
Its action on polarised light is weaker than that of its isomeride. 
When p = 4[a]p = + 38:2 for a solution in chloroform. The 
acetate crystallises in plates or prisms, and melts at 230°. 


W. C. W. 


Constitution of Nitranilic Acid. By A. Hanrtzscu (Ber., 19, 
2398—2399).—In order to determine the successive phases in the 
conversion of dihydroxyterephthalic into nitranilic acid, namely, 
whether the quinonehydroxyl]- and nitro-groups are introduced in the 


place of the carboxyl-group eliminated, the author has examined 
the action of fuming nitric acid on basic sodium dioxyquinonedicarb- 
oxylate (this vol., p. 77). It is shown that by the reaction nitranilic 
acid is formed with evolution of carbonic anhydride. Thus the 
carboxyl-groups are eliminated and nitro-groups substituted for 
them, the change being as follows: C,O,(OH),(CNH), + 2HNO; = 
C,0.(OH)A(NO,), + 2CO, + 2H,0. Nitranilic acid is therefore para- 


dinitrodihydroxy quinone. V. SY. 
Partial Amidation of Poly-nitrated Aromatic Compounds by 
Stannous Chloride. By R. Anscniirz and F. Heuser (Ber., 19, 
2161—2162).—When an alcoholic solution of dinitrobenzene is 
treated with a solution of the calculated amount of stannous 
chloride in alcoholic hydrochloric acid, metamidobenzene is formed. 
When orthoparadinitrotoluene is similarly treated, orthamidopara- 
nitrotoluene (Nélting and Collin, Abstr., 1884, 1006) is formed. 
The stannous chloride thus attacks that nitro-group in dinitroto!luene 
which is left unattacked when the reduction is brought about by 
ammonium sulphide. | em 


Separation of the Toluidines. By A. Wi rine (Ber.,19, 2132). 
—The author disputes the value of Lewy’s proposed method for 
separating the toluidines (this vol., p. 872), and states that the pre- 
parations (both on the large and small scale) made by Lewy in his 
(Wiilfing’s) works were far from pure, the orthotoluidine, for 
instance, still containing 4 per cent. of paratoluidine. i. T. TF. 

Vou. L. 3 z 
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Nitrochlorotoluene and Toluidine. By H. Goipscumipr and M. 
Honia (Ber., 19, 2438—2444).—On nitrating parachlorotoluene with 
sulphuric and nitric acids at a low temperature, it yields two mono- 
nitro-derivatives, of which one crystallises in needles melting at 38°, 
and is thus identical with that obtained by Beilstein and Kuhlberg 
from nitrotoluidine. Its constitution, therefore, is [Me: NO,: Cl: = 
1:2:4]. 

Chlorotoluidine, CsH;MeCl-NH, [Me : NH,: Cl= 1: 2: 4], formed 
by the reduction of the above, is a colourless liquid boiling at 237°, 
and solidifying in a freezing mixture to form a crystalline mass 
which melts at 21—22°. Its hydrochloride crystallises in colourless 
needles; the plutinochloride in small golden-yellow needles. The 
acetyl-derivative forms sparingly soluble crystals which melt at 
130—131°. This base is probably identical with that obtained by 
Engelbrecht. 

Chlorotoluidine, CsH;MeCl‘N, [Me : NH, : Cl=1: 3: 4], obtained 
by the reduction of the second nitrochlorotoluene formed in the 
process mentioned above, forms white crystals, melting at 28° and 
boiling at 228—230°. Its hydrochloride crystallises in small colour- 
less tables, and the acetyl-derivutive in long silky needles melting at 
96—97°- Orthochlorotoluene when nitrated and reduced yields the 
chlorotoluidine melting at 83°, so that the latter is not derived from 
parachlorotoluene as previously supposed. ¥. me ¥. 


The Nitration of Di- and Mono-methylaniline with Dilute 
Nitric Acid. By K. H. Merrens (Ber., 19, 2123—2127).—The 
author has repeated his former experiments (this Journal, 1877, 32, 
605) and confirms the melting point, 87°, given there for dinitro- 
dimethylaniline (Lippmann and Fleissner and also Weber give 77°). 
He finds that the isodinitrodimethylaniline is formed in larger pro- 
portion the higher the temperature is allowed to rise during the 
reaction. If the liquid is kept at 0°, only about 2°5 per cent. of the 
iso-compound is formed. 

Dinitrodimethylaniline (m. p. 87°) forms a hydrochloride which, 
however, gradually loses all its hydrogen chloride when exposed to 
the air, and is decomposed by water. When this dinitrodimethyl- 
aniline is heated with fuming nitric acid, the only product is 
trinitrophenylmethylnitramine, C,H,(NO.);-NMe-NO,, described by 
Romburgh (Ree. Trav. Chim., 2, 109). When the isodinitrodimethyl- 
aniline is similarly heated with fuming nitric acid, only dinitro- 
phenylmethylnitramine, C>sH;(NO,)..NMe-NO,, is formed. This crys- 
tullises in pale yellow lamellw, which explode when heated above 220°. 
It is only attacked by very strong potash when methylamine is 
evolved, but although potassium nitrate and nitrite were recognised, 
the dinitrophenol probably also formed could not be isolated. The 
corresponding trinitro-compound is readily attacked by potash, tri- 
nitrophenol being formed. 

When heated with phenol, aniline, glycerol, &c., the dinitro- 
nitramine is reduced to tetranitrodimethylazobenzene, 


C,H,(NO,),“NMe-NMe-C,H;(NO,)>. 
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This forms bright red needles decomposing above 200°. When heated 

with nitric acid, it is reconverted into the nitramine. 
Monomethylaniline yields dinitrophenylmethylnitramine when 

treated with dilute nitric acid. ee 


Oxidation of Diphenylamine. By E. v. Banprowskt (Monatsh. 
Chem., '7, 375—382).—Diphenylamine on oxidation with potassium 
permanganate yields carbonic anhydride, a resinous, and a yellowish- 
brown, crystalline substance; the characteristic odour of the carb- 
amines also is emitted, but the compound has not been isolated. The 
yellowish-brown crystalline substance, C;sH,N»2, melts at 176—180°, 
is soluble in ether, chloroform, and benzene, but insoluble in water. 
With mineral acid, it gives a violet-red coloration; in the case of 
nitric acid, quinone is also produced. It is readily reduced by zinc- 
dust, taking up a molecule of bydrogen to form a base, C,;sH,N2, 
which forms glistening, colourless crystals, melting at 127—129°, and 
distilling with decomposition at a higher temperature. It is soluble 
in benzene, ether, and chloroform, insoluble in dilute acids. With 
sodium nitrite, it gives a cherry-red, and with fuming nitric acid a 
bluish-red coloration. In this respect it resembles the diphenylpara- 
phenylenediamine (Abstr., 1884, 592) obtained by Calm, as also in the 
formation of a dinitroso-derivative, C,,H,(NO).N2, but it differs in its 
melting point. If this substance be identical with diphenylparaphenyl- 
enediamine, it will probably stand to the base C,sH,,N, in the same 


relation that hydrazo- does to azo-benzene, thus: (i) CsH,(NHPh),; 
and (ii) C.H,N,Ph;; the latter therefore would be diphenylazo- 
phenylene. fe © A 


Action of Ammonium Formate on Benzaldehyde and 
Benzophenone. By R. Leucxart and E. Bac (Ber., 19, 2128—2132). 
—This is a continuation of Leuckart’s previous work (Abstr., 1885, 
1215). The crystalline substance melting at 52° is formyldibenzyl- 
amine, (C;H;).: N-COH; this distils with partial decomposition 
above 360°. The sparingly soluble substance has not been further 
investigated. Besides the compounds mentioned by Leuckart (loc. 
cit.) free dibenzylamine, benzylamine, and formylbenzylamine are 
produced in the action of ammonium formate on benzaldehyde. 

When ammonium formate is heated with benzophenone, formyl- 
benzhydrylamine, CHPh,NH-COH, is formed. This substance 
crystallises in prisms melting at 132° and boiling above 360°. The 
free base has been already described by Friedel and Balsohn 
(b. p. 295°, Abstr., 1881, 279). The authors find the melting point 
to be 91°, and the boiling point 288—289°. It is a colourless oil, 
which readily absorbs carbonic anhydride from the air and forms a 
solid carbonate. 

Ammonium formate appears to act in a similar way on many 
aromatic compounds containing the CO-group, and the authors are 
further investigating the reaction. ie, FE. F. 


Action of Carbon Bisulphide on Metaphenylenediamine. 
By P. Gucci (Gazzettu, 16, 185—19V).—In continuation of experi- 
322 
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ments on this subject (Abstr., 1885, 156) it is here shown that the 
reaction between carbon bisulphide and metaphenylenediamine occurs 
in three distinct stages; firstly, thiocarbonylphenylenediamine thio- 
carbonate is formed with evolution of hydrogen sulphide ; secondly, 
the former readily gives up a second molecule of hydrogen sulphide 
to yield dithiocarboxylphenylenediamine ; and thirdly, this combines 
with phenylenediamine to yield dithiocarboxyltriphenylenediamine, 


thus :— 
(1.) C.Hy(NH,)s + 208, = CH.< hE >CS-CS, + HLS. 


(2.) GHi< pp >CSCS, = CH,(NCS), + HLS. 
(3.) CH,(NCS), + 2C,H,(NH,), = C.H,[NCS-C.H,(NF,),)>. 
V.H.V 


Amido-derivatives of Quinone and Quinol. By R. Nierzkr 
and J. Preusser (Ber., 19, 2247—2249).—Diamidoquinol hydrochloride, 
C;H.(OH),(NH:.),2HCl, is prepared by reducing dinitroquinol (or 
its diacetyl-derivative) by means of a warm mixture of stannous 
chloride, hydrochloric acid, and tin. It crystallises in colourless 
needles, very soluble in water, sparingly in strong hydrochloric acid. 
The tetracetyl-derivative, CsH.(OAc).(NHAc),, is obtained by heating 
the salt with acetic anhydride and sodium acetate; the reaction is 
violent. It crystallises in needles, sparingly soluble in water and 
ether, readily in alcohol and glacial acetic acid. It melts at 216°. 
When treated with dilute caustic alkali solution, a green solution is 
formed, which yields yellow needles on exposure to air. The new 
compound is probably diacetyldiamidoquinone, C;H,0.,(NHAc),. When 
reduced, it is converted into diacetyldiamidoquinol, 


C,H.(OH).(NHAc)>. 


The latter crystallises from dilute aleohol in colourless needles melt- 
ing at 240°. When boiled with strong hydrochloric acid, a black 
insoluble crystalline substance is obtained, possibly the quinonediamide, 


C,H,0.(NH)>. N. H. M. 


Bromo- and Nitro-substitution Products of Azo-compounds. 
By J. V. Janovsxy and L. Erp (Ber., 19, 2155—2158).—The brom- 
azobenzene melting at 187°, and previously described (this vol., 
p. 795), yields orthamidobenzene on reduction, and is therefore ortho- 
bromazobenzene, C,H;-N : N-C,H,Br[N:Br=1:2]. The second 
bromazobenzene (m. p. 85°) described (Joc. cit.) yields a hydrazo- 
bromobenzene, crystallising in brilliant, white needles, melting at 63°, 
and is therefore parabromazobenzene [N : Br = 1: 4]. The authors 
also obtained mefabromazobenzene, [N : Br = 1: 3], from the mother- 
liquors ; it crystallises in large orange scales, and melts at 53—55°. 

ee 

Phenazine. By C. Ris (Ber., 19, 2206—2208).—Phenazine (Claus, 
Annalen, 168, 1) can be obtained by heating 2 grams of ortho- 
phenylenediamine with the same amount of pyrocatechol for 30 hours 
at 200—210°; the product is extracted with water and the residue 
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purified by sublimation. It has all the properties ascribed to it by 
Claus (loc. cit.). The picrate, C,,HsN.*C,H;N;0,, crystallises in groups 
of long, bright, yellow needles, sparingly soluble in cold benzene, 
more soluble in cold alcohol and chloroform. It melts at 180—190°. 
N. H. M. 

Sodium Phenylhydrazine. By A. Micnaetis (Ber., 19, 2448— 
2451).—Sodium dissolves in phenylhydrazine with formation of a 
solid sodium-derivative together with phenylamine and ammonia, the 
latter products being formed by the action of the replaced hydrogen 
on the hydrazine, thus: 2PhN.H; + Na, = 2PhN,NaH, + H2, and 
(ii) PhaN.H,; + H, = PhNH, + NH;. The sodium compound forms a 
reddish-yellow, transparent powder, which, under some conditions, 
spontaneously inflames. It deliquesces in the air, and is decomposed 
by water completely into sodium hydroxide and phenylhydrazin. In 
order to decide between the two alternative formule, PhN Na:NH, and 
PhNH-NHNa, it was converted by ethyl bromide into the ethyl- 
derivative, which was shown from its ready conversion into phenyl- 
ethyltetrazone to be the unsymmetrical ethyl phenylhydrazine, thus 
confirming the first of the above formule. So also with benzyl 
chloride, the sodium compound forms a benzyl-derivative, as a thick, 
colourless liquid, forming a soluble crystalline hydrochloride. 

¥. ae Ve 

Phenylhydrazine-derivatives. By G. Petuizzari (Gazzetta, 16, 
200—207 ).—Amidobenzoylphenylhydrazide, NH.*C,HyCO-NH-NHPh, 
obtained by heating amidobenzoic acid with phenylhydrazine in equi- 
molecular proportions, crystallises in glistening, white scales which 
melt at 151°. 

Formylphenylhydrazide, (HCO)NH:-NHPh, prepared from form- 
amide, crystallises in white lamine, melting at 145°; it is very soluble 
in alcohol, sparingly in ether and cold water. Similarly carbamide and 
thiocarbamide form phenylsemicarbazide and phenylsemithiocarbazide 
identical with the compounds obtained from potassium cyanate or 
thiocyanate and phenylhydrazine sulphate. 

Phthalamide and phenylhydrazine react with evolution of ammonia 


to form phthalylphenylhydrazine, CH.<Gg>N-NEPh, which erys- 


tallises in long, transparent needles melting at 179°. If it is warmed 
with a dilute solution of potash, and the product acidified, phenyl- 
hydrazinephthalic acid is precipitated in white, glistening scales, 
which melt at 163°. This is soluble in alcohol and acetic acid, 
sparingly soluble in ether and benzene; when boiled in dilute 
solutions, it is decomposed into phenylhydrazine aud phthalic acid. 
Phthalic anhydride also reacts with phenylhydrazine with elimina- 
tion of water and formation of a compound isomeric with the above ; 
it melts at 210°, dissolves in alkalis, but is reprecipitated unaltered 
on addition of an acid; it is not altered even by protracted boiling 
with concentrated potash solution. It is probable that the former has 


the constitution of an amidophthalimide, NHPuN<CQ>OH, and 


the latter that of a phthalophenylhydrazide, CHi<oo.niy >: 


Vv. & Y¥. 
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Hydrazoines. By H. Corvetius and B. Homorxa (Ber., 19, 2239 
NPh 
—2240).—Benzhydrazoine, CHPh¢ |, is obtained by heating hydr- 
NPh 
azobenzene (1 mol.) with benzaldehyde (rather more than 1 mol.) 
at 120° to 150°, until a drop of the product solidifies when treated 
with ice-water. It is then steam distilled, the residue dissolved in 
hot alcohol, and treated with sufficient water to cause a slight 
turbidity. On cooling, the hydrazoine separates in lustrous, brownish- 
yellow plates. It melts at 55°. Orthonitrobenzhydrazoine crystallises 
in yellowish-red needles melting at 66°. Metamethylbenzhydrazoine 
forms reddish-yellow needles; it melts at 64°. Orthohydroxybenz- 
hydrazoine forms yellowish-brown plates melting at 58°. Orthonitro- 
cinnamhydrazoine melts at 69°. Furfurhydrazoine crystallises in 
splendid needles melting at 59°. N. H. M. 


Safranine and Methylene-blue. By M. Anpresen (Ber., 19, 
2212—2217).—Safranine and methylene-blue are analogous in their 
behaviour towards alkalis and also towards sulphuric acid, both dis- 
solving in the latter with a green colour. Both fade readily on wool, 
but last on cotton-wool. Both compounds yield sulphur-derivatives 
with difficulty. The leuco-compounds both of safranine and of 
methylene-blue yield dyes very readily when oxidised. 

The mode of formation of safranine and the reactions of its deriva- 
tives point to the following constitutional formula as the most 

NPh: - 
probable : | NH.Cl. 
NH,C,H, x’ N. H. M. 


Action of Thiobenzamide on Chloral. By M. Spica (Gazzetta, 
16, 182—185).—When a mixture of thiobenzamide and chloral in 
equimolecular proportions is heated, a crystalline mass of chloral thio- 
benzamide, CCl,;CH(OH)-CPhSNH, is obtained. It is conveniently 
purified by solution in alcohol and precipitation by water. It crystal- 
lises in yellowish-white needles melting at 104°, of garlic-like odour 
and intensely bitter taste. It is only sparingly soluble in water, but 
readily in alcohol, ether and benzene. A similar investigation with 
butyl chloral did not yield satisfactory results. Vv. & Y. 


Action of Phthalic —— on Amidophenols. By A. 
Prurti (Gazzetta, 16, 251—255).—In continuation of his experiments 
on the reaction between amido- compounds and phthalic anhydride, 
the author has studied the action of the amidophenols on the same 
substance. When paramidophenol and phthalic anhydride are heated 
parahydroxyphenylphthalimide, 


OH-C,HyN C,0, C,H, [OH 4 NC,O.C,H, = l: 4 4), 


is produced; it crystallises from acetic acid in glistening lamine 
which melt at 287°. It is isomeric with Ladenburg’s hydroxyphthal- 
anilide. With acetic anhydride, it forms an acetyl-derivative, which 
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erystallises in needles melting at 238°5°; with potash it yields hydrory- 
phenylphthalamic acid, OH-C,HyNH-CO-C,;H,COOH, which melts at 
289°, and is at the same time reconverted into the original hydroxy- 
phenylphthalimide with loss of 1 mol. H,0. When treated with con- 
centrated nitric acid, it gives two nitro-derivatives melting at 210° 
and at 250—260° respectively; the former is a trinitro-compound, 
OH’C,H(NO,),"N :C,0.:C,Hy, and yields with acetic anhydride an 
acetyl-derivative, crystallising in silky needles melting at 176°. 

Similarly triamidophenol (picramine) and phthalic anhydride yield 
picramine triphthalate, 


OH:C,HAN ; C,0,: C.H,)s [OH : (N ; C.0,: C.H,)s =] : 2: 4 $ 6], 


a crystalline substance, melting above 300°, and sparingly soluble in 
the ordinary menstrua. It dissolves in aqueous potash with evolu- 
tion of heat and formation of the corresponding phthalamic acid, 
OH-C,H.(NH:CO-C,HyCOOH),, which crystallises in minute needles 
melting above 300°. By concentrated nitric acid, it is converted into 
phthalimide and diphthalyldiamidoquinone, C,H.(N-C,0, : CsH,).02, 
erystallising in yellow needles which melt at 277°; it is sparingly 
soluble in alcohol and acetic acid. On reduction with sulphurons 
acid, it yields the corresponding quinol; this crystallises in small 
glistening prisms, which are soluble in boiling alcohol, infusible at 
31°, and yield an acetyl-derivative when treated with acetic — 
V. HY. 

Constitution of Aniluvitonic Acid. By A. Kiisrt (Ber., 19, 
2249—2250).—When distilled, aniluvitonic yields quinaldine ; the 
acid therefore has the constitution [Me : COOH =: 2: 4]. 


Ethyl Quinonedihydroparadicarboxylate. By F. Herrmann 
(Ber., 19, 2229—2234).—When ethyl succinosuccinate, dissolved in 
ice water, is treated with bromine, a compound, C,.H,,O,Br2, is ob- 
tained. The latter is very unstable, and gives off hydrogen bromide 
at a low temperature, with formation of ethyl dihydroxyterephthalate. 
The author considers that this experiment, together with the fact 
that ethyl succinosuccinate and its derivative containing two atoms of 
hydrogen less, resemble one another in their physical as well as 
chemical properties, make it improbable that they are so differently 
constituted as suggested by Baeyer (this vol., p. 445). 

Lehmann has shown (Ann. Phys. Chem. [2], 25, 173) that ethyl 
quinonedihydroparadicarboxylate exists in three modifications. It 
separates from the hot solution in aniline in colourless plates; these 
change their form on cooling, and acquire at the same time a green 
colour. The most stable form is the rnombic. When the substance 
is sublimed, a colourless crystalline crust is formed, and this, when 
rubbed with a glass rod, becomes yellowish-green. The fact of the 
compound having a colour, although slight, supports the view that 
ethyl succinosuccinate is a diketone; the colourless modification 
would then be the true ethyl hydroquinoneparadicarboxylate. 

Ethyl succinosuccinate and its derivative with less hydrogen crys- 
tallise together, and the crystals and solutions of both substances are 


fluorescent. 
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When ethyl quinonedihydroparadicarboxylate is treated with bro- 
mine vapour, it becomes white, and is converted into the compound 
C.H,Br.0.(COOEt),. The latter crystallises in large, colourless 
prisms. When exposed fora long time to the action of bromine, it 
is converted into ethyl dibromoquinoneparadicarboxylate, which 
forms sparingly soluble, yellow, lustrous needles. When this is 
treated with bromine-vapour, it yields tetrabromoquinone. 

N. H. M. 

Benzene-derivatives from Ethyl Succinosuccinate. By 
K. Loewy (Ber., 19, 2385 — 2398).—In this paper unsuccessful 
attempts to prepare dihydroxyquinonedicarboxylic acid (dihydr- 
oxyquinoneterephthalic acid) from its ethyl salt (this vol., p. 354) 
are described. A basic sodium salt, C,0,(ONa)(COONa), + 
OH:C,0,(O0Na)(COONa), + 2H,O, was obtained as a sparingly 
soluble amorphous powder. This, when boiled with hydrochloric 
or sulphuric acid, yields, in addition to carbonic anhydride, dihydr- 
oxyquinone, CsH,0(OH), [0: 0H: 0:0H = 1:3:4:6], which forms 
blackish-brown crystals, sparingly soluble in water and ether, soluble 
in alcohol, yielding a deep-red solution. 

With nitric acid, ethyl dihydroxyquinonedicarboxylate forms 
nitranilic acid ; with nitrous acid, it yields a compound of the formula 
C4H2;0%N or C.4H.;0.N, probably an oxime; with chlorine, it yields 
a substance of the formula C,;H,Cl.0;, whose constitution is still 
doubtful; with sulphurous acid, it is reduced to the corresponding 
tetrahydroxyterephthalic acid, C(OH),(COOEt),. This latter crys- 
tallises in glistening gold leaflets, melting at 178°, sparingly soluble 
in water, alcohol, and ether; dissolved in a dilute solution of soda, 
it forms a neutral sodium salt, C(OQH),(COONa)., which crystal- 
lises in prisms, partially decomposed after some time with water. 
But if the ethyl salt is treated with concentrated soda, a basic sodium 
salt, ONa’C,(OH),(COONa)., C,(0H).(ONa).(COONa), + 3H.0, is 
formed. If the mother-liquor from the former of these salts is poured 
into concentrated sulphuric acid, tetrahydrcwybenzene, C,H.(OH), 
[(OH),=1:2:4:5], is produced. This compound erystallises in 
small, golden needles, moderately soluble in alcohol and ether; it is 
rapidly decomposed in acid solutions, with separation of humus-like 
substances. Its alkaline, alkaline earth, zinc, and silver salts are 
orange-coloured ; the mercurous salt is a red gelatinous precipitate. 

Fo Me Ve 

Reduction and Condensation of Homologues of Benzoyl- 
benzoic Acid. By L. Gresty (Annalen, 234, 234—241).—Para- 
toluenephthaloic acid is converted into paratulylphthalid by reduction 
with zinc and hydrochloric acid, and into paramethylorthobenzyl- 
benzoic acid by reduction with zinc-dust and ammonia. Paratolyl- 
phthatide, CO<C*#*>CH-C,HMe, crystallises in needles, and melts 
at 129°. It is sparingly soluble in alcohol and insoluble in ammonia. 
Metamethylorthobenzylbenzvic acid, CsHyMe-CH,-C,HyCOOH, is freely 
soluble in alcohol, acetic acid, and benzene. It melts at 133°5—134°. 
The ammonium and barium salts are crystalline and dissolve freely in 
water 
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Metazylenephthalide, CO<°">CH-C,H,Me,, melts at 83-5—84°. 


It is sparingly soluble in alcohol, benzene, and acetic acid at the 
ordinary temperature. 

Metadimethylorthobenzylbenzoic acid, Cs.H;Me,CH.°C,H,COOH, 
melts at 157—158°, and is soluble in alcohol. The ammonium salt 
crystallises in silky scales. The barium salt is sparingly soluble in 
water. It is deposited from its solution in weak alcohol in crystals 
containing 1 mol. H,0O. 


Mesitylphthalide, co< Col CH.Me,, from mesitylenephthaloylic 


acid, forms thick needles and melts at 163—164°. Trimethylortho- 
benzylbenzoic acid [1:3:5] melts at 221°, pseudocumylphthalide at 
140°, and trimethylorthobenzylbenzoic acid [1: 2:4] at 185°. 

The phthaloylic acids are converted into anthracene and its homo- 
logues by heating with zinc-dust, and into anthraquinone-derivatives 
by the action of fuming sulphuric acid. Phenylphthaloylic, toluene- 
phthaloylic, metaxylenephthaloylic, and pseudocymenephthaloylic 
acids respectively yield anthracene, and f-methyl-, dimethyl-, and 
trimethyl-antlracene. 

f-Methylanthraquinone melts at 175°, and is obtained from toluene- 
phthaloylic acid. Meta- and para-xylenephthaloylic acids yield 
dimethylanthraquinones melting at 180° and 118° respectively. 

From pseudocumenephthaloylic acid, trimethylanthraquinone and 
dimethylunthraquinonecarborylic acid are obtained. The former melts 
at 161°, the latter at 239—240°. W. C. W. 


Anisoilphthaloylic Acid. By C. Novurrisson (Bull. Soc. Chim., 
46, 203—208).—Anisoilphthaloylic acid, COOH-C,HyCO-C,H,OMe, 
is prepared by gradually adding 70 grams of aluminium chloride to a 
mixture of 5V grams of phthalic anhydride with 150 grams of anisoil, 
and heating at 100° for 45 minutes. The product is poured into cold 
water, washed, dissolved in ammonium carbonate, precipitated with 
hydrochloric acid, and recrystallised several times from toluene. It 
melts at 141—143°; it cannot be distilled without decomposition, and 
is readily soluble in the usual solvents, with the exception of water. 
The sodium, ammonium, hydrogen, potassium, calcium, barium, 
silver, and copper salts were prepared. On fusing the sodium salt 
with potassium hydroxide, it is decomposed into benzoic and para- 
hydroxybenzoic acids, the latter being formed by the action of the 
fused alkali on the anisic acid previously produced. Treated with 
bromine at 100°, anisoilphthaloylic acid yields the monobromo-deri- 
vative, C,;H,,O,Br; this melts at 194—196°, is insoluble in water, but 
dissolves readily in aqueous alkalis, chloroform, or alcohol, and crys- 
tullises from acetic acid in short, colourless needles. On acting on 
anisoilphthaloylic acid with zinc and hydrochloric acid, a lactone-like 


compound, co< Cth CH-C.HOMe, is formed. It melts at 116— 


117°, is insoluble in water, but dissolves readily in alcohol, chloroform, 
and acetic acid, and forms colourless crystals. By reducing anisoil- 
phthaloylic acid with ammonia and powdered zinc, an acid having the 
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composition OMe:C,H,CH,°C,H,COOH, is formed. It melts at 110° 
to 111°, is insoluble in water, but dissolves very readily in hot alcohol 
and chloroform ; it crystallises in long needles. The sodium salt has 
the composition C,;H,,0,Na + 3H,0. By heating anisoilphthaloylic 
acid with sulphuric acid at 160° for six hours, oxyanthraquinone is 
formed, and on distilling the acid with zinc, it yields anthracene. 

On heating anisoilphthaloylic acid with hydrochloric acid, methyl 
chloride, phenol toluene, phthalic and acetic acids and a white 
amorphous compound are formed; the last is probably a phthalein, 
and by fusion with potash yields benzoic and parahydroxybenzoic 
acids. By heating anisoilphthaloylic acid with phenol and stannic 
chloride at 115° to 120°, the pheny] salt is not obtained, but a yellowish- 
white compound is formed, which softens at 80°, but has no well- 
defined melting point; it dissolves with a reddish-violet colour in 
aqueous baryta, soda, or ammonia, and forms a cherry-red solution 
with sulphuric acid; it is soluble in all the usual solvents. 

A. P. 

Orthoparadinitrobenzenesulphonic Acid and its Deri- 
vatives. By C. Wittceropt and P. Mone (J. pr. Chem. [2], 34, 113 
—124).—Orthoparadinitrobenzenesulphonic acid, CsH3(NO2)2SO3H, is 
prepared by boiling a-dinitrophenyl disulphide with an excess of 
fuming nitric acid; the product is poured into much water, filtered, 
and the filtrate evaporated until free from nitric acid. The solution is 
then kept for some time in a vacuum over sulphuric acid, when long, 
bright yellow, transparent prisms separate containing 3 mols. H,0. It 
melts at 106—108°, dissolves readily in water and alcohol, sparingly 
in ether, and is insoluble in benzene. When the aqueous solution is 
treated with excess of alkali, it acquires an intense dark-yellow 
colour, owing to the formation of a salt of 2-dinitrophenol. When 
the acid is boiled with aniline, dinitrophenylaniline melting at 156° is 
formed. Alcvholic solution of ammonia acts on the acid under 
pressure yielding dinitraniline [NH,:(NO,).=1:2:4], melting at 
178°. The acid can be readily converted into dinitrophenyl mercaptan 
and dinitrodiphenyl bisulphide, by treating an aqueous solution with 
potassium hydrosulphide in the cold; the product is treated with 
hydrochloric acid, which precipitates the dinitrophenyl mercaptan. 
The latter, when boiled in presence of air, is oxidised to the disul- 
phide. The potassium salt forms very large, transparent, bright yellow 
plates, readily soluble in water; it can be heated in water at 150° 
without decomposition. When strongly heated it detonates. The 
ammonium salt crystallises in groups of yellow lustrous plates; the 
burium (with 2 mols. H,O), zine (with 6 mols. H,O), and lead (with 
3 mols. H,O) salts, crystallise in bright yellow plates. The sodium, 
strontium, and calcium (with 2 mols. H,O) salts were also prepared. 

Orthoparadinitrobenzenesulphochloride, CyH3;(NO,).SO,Cl, is  ob- 
tained by heating potassium dinitrobenzenesulphonate with phos- 
phorus pentachloride at 160°. It forms clear, prismatic crystals, 
melting at 102°. The amide, CsH,;(NO,).SO,NH2, crystallises from 
ether in long, colourless, lustrous needles which melt at 154°. Caustic 
potash decomposes it with evolution of ammonia and formation of 
potassium dinitrophenoxide. N. H. M. 
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Sulphobenzidemetasulphonic Acid. By R. Orro (Ber., 19, 
2417—2424).—It has been observed that sulphuric hydroxychloride 
forms with sulphobenzide a sulphonic acid, thus: Ph,SO, + OH-SO,Cl 
= HC! + PhSO,-PhSO,-OH (Abstr., 1579, 243). The acid, purified 
by means of its lead salt, crystallises with 2} mols. H,O in feathery 
masses, readily soluble in water and alcohol. The sodium salt with 
3 mols. H,O, and the ammonium salt crystallise in deliquescent needles, 
the potassium with 3 mols. H,O, and calcium with 7 mols. H,O in 
leaflets, the bariwm with 4 mols. H.O, the lead with 3} mols. H,O, 
and the copper salt with 7} mols. H,O. The acid chloride crystal- 
lises in needles or rhombs melting at 98—99°, soluble in alcohol 
and benzene; the amide in glistening needles melting at 154°; the 
anilide in warty aggregates melting at 130—131°; the ethyl salt 
in glistening leaflets melting at 89°, soluble in alcohol, insoluble in 
water; and the phenyl salt in small, indistinct crystals melting at 
106°. By an indirect method it was shown that the above acid 
belongs to the meta-series, in that when treated with benzene in pre- 
sence of a dehydrating agent it yields a phenylene diphenylsulphone 
identical with the compound obtained under the same conditions from 
metaphenylenedisuiphonic acid. This disulphone, C,H,(SO,Ph), 
[SO,Ph: SO.Ph = 1:3], erystallises in minute needles melting at 
190—191°, and distilling at a higher temperature; it is insoluble in 
water, and somewhat soluble in alcohol and benzene at their boiling 
oints. 

Sulphobenzidesulphonic acid when treated with dry chlorine yields 
sulphuryl chloride and chloro-derivatives of benzene; asimilar change 
occurs with phosphoric chloride ; on fusion with alkalis it forms phenol 
sulphurous acid, together with traces of phenyl mercaptan and a 
sulphur compound of high boiling point not further examined. 

¥. Be Ve 

Decomposition of Sulphobenzide and Sulphotoluide. By 
R. Orro (Ber., 19, 2425—2426).—Sulphobenzide and toluide when 
fused with alkalis are decomposed into sulphurous acid, phenol or 
paracresol, and diphenyl; from the former small quantities of phenyl 
sulphide and mercaptan are also obtained as subsidiary products. 

v 


Paraphenolsulphonic Acid. By S. A. Le Canu (Compt. rend., 
103, 385 —388).—This acid, prepared by the ordinary method, crys- 
tallises in colourless, hydrated, highly deliquescent needles. The 
potassium salt is obtained by the action of the acid on potassium 
hydrogen carbonate. It forms anhydrous, hexagonal lamelle belong- 
ing to the rhombic system and melting at 400°. 

When a current of air charged with the vapour of the requisite 
quantity of bromine is passed into a concentrated and well-cooled 
solution of the acid, and the solution is evaporated in a vacuum, it 
yields colourless, hydrated, highly deliquescent needles of the com- 
position C,H;BrSO, + 2H,O. The monosodium salt of this acid 
crystallises in needles which are anhydrous if dried at 100°. 

The dibromo-derivative is obtained in a similar manner, using double 
the quantity of bromine. It forms crystalline scales which, when 
dried in dry air, have the composition C,H,Br,SO, + H,0. The 
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continued action of bromine on a solution of the acid or its potassium 
salt does not yield a tribromo-derivative, sulphuric acid, hydrogen 
bromide, and tribromophenol being formed in accordance with the 


equation C,H,SO, + 3Br, + H,O0 = 3HBr + C,H;Br,0 + H,SO,. 


Heats of Neutralisation. 
1st equivalent, 2nd equivalent, 
Na,0. Na,0. 
Paraphenolsulphonic acid..... eseee + 13°439 + 8960 
Monobromoparaphenolsulphonic acid + 13°52 + 10°703 
Dibromoparaphenolsulphonic acid ... + 13°067 + 12°634 


Paraphenolsulphonic acid has both an acid and a phenolic function. 
The introduction of bromine has no effect on the thermal value of the 
first or acidic function, but considerably increases that of the second 
function. C. H. B. 


Action of Bromine on Aqueous Solutions of the Xylene. 
sulphonic Acids. By W. Kxse and H. Srein (Ber., 19, 2137— 
2139).—When an aqueous solution of orthoxylenesulphonic acid, 
C.,H,;Me,,SO,;H [Me: Me:SO,;H = 1:2: 4], is treated at about 40° 
with a hydrochloric acid solution of bromine, dibromortho-xylene 
[Me:Me: Br: Br = 1:2:4:5], bromortho-xylene [Me: Me: Br = 
1: 2:4], and bromortho-xylensulphonic acid (Jacobsen, Abstr., 1885, 
143), are formed. 

Metaxylenesulphonic acid under like conditions yields dibromo- 
metaxylene |Me: Me: Br: Br = 1:3: 4:6], bromometaxylene, and an 
acid melting at 130°. 

Paraxylenesulphonic acid, now under investigation, appears to give 
similar results. > 


Bromoparacymenesulphonic Acids. By A. Craus and A. 
Curist (Ber., 19, 2162—2166)—When metabromoparacymene is 
sulphonated, two sulpho-acids are formed. The chief product is Kelbe 
and Koschnitzky’s a-bromocymenesulphonic acid (this vol., p. 884). 
The amide prepared from this acid melts at 195° (uncorr.). 

Parabromocy mene can be prepared by treating an aqueous solution 
of paracymenesulphonic acid. with bromine; the yellow oil obtained is 
steam distilled and the product boiling between 220° and 250° distilled 
over potash. 

Another bromocymenesulphonic acid was obtained by directly bromi- 
nating paracymenesulphonic acid [SO;,H = 3}. It crystallises in 
colourless lustrous plates, melting at 18U° (uncorr.), and has probably 
the constitution [Br:SO,;H = 5:3]. N 


Thiopten. By A. Biepermann and P. Jacopsen (Ber., 19, 
2444—2447).—On theoretical grounds the existence of a compound 
C.H,8., is probable, which bears to thiophen the same relation as 
that of naphthalene to benzene, and whose constitution is expressible 

proc. 
by a formula, CHE DCH. 
—S-C-S.- 


aS Sr. OO 
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Such a compound (thiopten) is obtained in small quantities by the 
distillation of citric or tricarballylic acid with phosphorus sulphide, 
and can be purified by means of its crystalline compound with picric 
acid. Itis an oil boiling at 224—226°, of faint, pleasant odour; it 
gives the indophenine reaction. The picrate, CsH,S.,C;H;0(NO,)s, 
crystallises in golden needles, melting at 133°, and the tetrabromo- 
derivative, C,Br,8,, in long white needles, melting at 172’, soluble in 
benzene, sparingly soluble in alcohol. Vs Te We 


Action of some Organic Chlorides on Diphenyl in Presence 
of Aluminium Chloride. By P. Apam (Compt. rend., 103, 207— 
208).—Diphenyl when subjected to Friedel and Crafts’ reaction yields 
derivatives of the same order as those obtained from benzene. 

15 parts of melted dipheny] were mixed with 1 part of aluminium 
chloride and 1 part of methylene chloride gradually added. A 
somewhat energetic reaction takes place, and when all the methylene 
chloride has been added, the mixture is heated on the water-bath to 
expel all hydrogen chloride, and then poured into water and distilled. 
In this way diphenylenemethane (fluorene) is obtained, which melts 
at 113°, boils at 300—305°, and yields a dibromo-derivative melting at 
166°, and a tribromo-derivative melting at 161°. The product also 
contains a certain quantity of a substance which melts at 161°, the 
melting point of diphenylenediphenylmethane, (CsH,C,H;).CH2. 

The action of methyl chloride on diphenyl in presence of alumininm 
chloride yields a large number of products, which are being in- 
vestigated. C. H. B. 


Occurrence of Acridine. By J. Watter (J. pr. Chem. [2], 34, 
134—135).—The last product obtained by distilling crude diphenyl- 
amine was found to contain acridine, the presence of which is probably 
due to orthotolylphenylamine formed from the toluidine which is always 
present in small quantities in commercial aniline. N. H. M. 


Synthesis of Acridine. By R. Méutau (Ber., 19, 2451—2453). 
—The constitutional formula of acridine has been confirmed by its 
synthesis from diphenylamine and formic acid or chloroform, as also 
from the condensation of ortholotylaniline. In this paper, a synthesis 
from aniline and salicylic aldehyde in presence of zinc chloride is 
described, the reaction being as follows: PhNH, + OH-C,H,;yCOH = 
C,;H,N + 2H,O. The product was identical in chemical and physical 
properties with the acridine originally obtained from crude anthracene 
by Graebe and Caro. It is also shown that parahydroxybenzaldehyde, 
as also benzaldehyde form acridine with diphenylamine, probably 
from an intermediate decomposition of the aldehyde into phenol or 
benzene on the one hand, and formic acid on the other, and this 
latter substance reacts in accordance with the above-mentioned 
synthesis. ¥. He Ve 


Action of Nitric Acid on Unsymmetrical Diphenylethane. 
By R. Anscuiitz and E. Rowe (Annalen, 233, 327—351).—The pro- 
dacts of the nitration of unsymmetrical diphenylethane (Abstr., 
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1885, 800) are benzophenone, diphenylethyleneglycol mononitrite 
(m. p. 106°), diphenylvinyl nitrite (m. p. 87°), and a fourth substance 
which melts at 148—149°. The best yield of diphenylethyleneglycol 
mononitrite, OH*CPh,°CH,"O-NO, is obtained by adding 1 part by weight 
of nitric acid (sp. gr. 1°5) to a well-cooled solution of diphenylethane 
(1 part) in 10 parts of glacial acetic acid. After an interval of one hour, 
the mixture is warmed on a water-bath for 30 minutes, and is then 
poured into water. The nitrite forms colourless needles or prisms. 
On oxidation with a mixture of chromic and acetic acids, benzo- 
phenone and diphenylvinyl nitrite are produced. The latter compound 
is also formed by the action of acetic chloride on diphenylethylene- 
glycol mononitrite, MeCOCl + Ph,C,H;NO; = Ph,C : CH(NO,) + 
C,H,O, + HCl. 

An aqueous solution of potassium hydroxide has no action on the 
glycol nitrite at the ordinary temperature, but on boiling complete 
decomposition ensues. Alcoholic potash splits up the compound into 
benzophenone and potassium nitrite. When the acetic acid solution 
is treated with nitric acid. either diphenylvinyl nitrite or the com- 
pound melting at 148—149° is formed, according to the temperature at 
which the reaction takes place. 

Diphenylvinyl nitrite, Ph,C : CHO-NO, crystallises in rhombohedra 
[a:¢ = 1:1°0669]. It is freely soluble in alcohol, ether, benzene, 
chloroform, and glacial acetic acid. It yields benzophenone on oxida- 
tion, and benzophenone and potassium nitrite on treatment with 
alcoholic potash. The compound melting at 148—149° is formed 
when a mixture of the acetic acid solution of the nitrite and nitric 
acid is gently warmed. 

A solution of equal quantities of benzophenone and diphenylvinyl 
nitrite in light petroleum deposits monoclinic tabular crystals, 
[a:b = 24793: 1]. The constitution of the substance melting at 
148—149° has not yet been ascertained. It can be prepared by the 
action of nitric acid on an acetic acid solution of diphenylethane or 
diphenylethylene. It crystallises in monoclinic plates, [a:b:c= 
059862 : 1 : 081340], and dissolves freely in ether, but less readily in 
benzene and acetic acid. The compound is slowly oxidised by chromic 
acid, yielding benzophenone. It is also converted into benzophenone 
when boiled with alcoholic ammonia or potash. When reduced with 
stannous chloride in alcoholic solution, ammonium chloride, diphenyl 
acetonitrile, CHPh.CN, and isodiphenylacetonitrile are formed. The 
nitrile is deposited from ether in colourless prisms. It melts at 71—72’, 
and is converted by the action of potassium hydroxide in alcoholic 
solution into diphenylacetamide and diphenylacetic acid. The amide 
melts at 165—166°. Isodiphenylacetonitrile is soluble in benzene, but 
insoluble in alcohol. It melts at 167—169°. W. C. W. 


Action of Powdered Zinc on Benzyl Chloride. By E. Prost 
(Bull. Soc. Chim., 46, 247—250).—If the tarry resinous hydrocarbons 
formed when benzyl chloride is heated with powdered zinc, are frac- 
tionaily distilled, they yield phenyltoluylmethane, toluene, a small pro- 
portion of unaltered benzyl chloride, anthracene, and a hydrocarbon 
having the composition C = 92°66 per cent., H = 7°19 per cent., and 
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which may possibly be the hydrocarbon C,,Hx described by Zincke 
(Ber., 7, 1154). A. P. 


Triphenylmethanecarboxylic Acid from Phenylphthalide. 
By L. Gresty (Annalen, 234, 241—242).—Phenylphthalide readily 
combines with benzene in the presence of aluminium chloride, forming 
triphenylmethanecarboxylic acid. Paratolylphthalide unites with 
benzene in presence of aluminium chloride, forming paratolyldiphenyl- 
methanecarboaylic acid, C;H,;Me‘CHPh:C,H,-COOH. The acid crystal- 
lises in needles melting at 154—155°. The barium salt is more soluble 
in alcohol than in water. The alcoholic solution deposits crystals of 


the composition (C,,H,;O,)Ba + 23H,0. Ww. C. W. 


Aromatic Carbodiimides. By A. Huun ( Ber., 19, 2404—2414). 
It has been observed by Weith that the conversion of thiovarbanilide 
by metallic oxides into diphenylthiocarhbamide is conditioned by “ 
presence of water; with dry reagents diphenylcarbamide, C(NPh).. i 
produced, which on adding water readily changes into the pe 
In this paper the corresponding naphthyl and tolyl compounds are 
described. 

a-Carbodinaphthylimide, C(NC,oH;«)2, is prepared from a-dinaphthyl- 
thiocarbamide and mercuric oxide in the dry state and under benzene ; 
it crystallises in combinations of prisms with pyramids, melts at 93— 
94°, and is readily soluble in benzene, sparingly soluble in petroleam 
and ether. By aqueous alcohol, it is converted into the corresponding 
carbamide, by hydrogen sulphide into the thiocarbamide, and by 
carbon bisulphide into the isothiocarbimide. 

B-Carbodinaphthylimide, C(NC,\oH:8)2, obtained under similar con- 
ditions, forms white crystals melting at 145—146°. As regards its 
solubility and reactions it resembles the above compound. When 
boiled with alcohol, it is converted into B-dinaphthylearbamide. This 
was also prepared by the action of mercuric oxide on f-dinaphthyl- 
thiocarbamide ; it crystallises in fine interlaced needles, and melts at 
293°. 

Carbophenyltolylimide, NPh:C:NC,H;, from phenylparatolylthio- 
carbamide, is a light mobile liquid boiling at 325—330°, gradually 
converted into a vitreous mass, probably from polymerisation; in its 
reactions with water and hydrogen sulphide, it resembles the above 
compounds; with carbon bisulphide it yields a mixture of phenyl- and 
tolyl-thiocarbimides, thus: NPh:C:NC,H, + CS, = CSNPh + 
CSNC,H;; with aniline it produces the unsymmetrical diphenyl- 
tolylguanidine, NHPh-C(NH-C;H;):NPh, which forms a white, 
horny mass, melting at 126°, soluble in alcohol, ether, and benzene. 
Its hydrochloride crystallises in needles, and the platinochloride is 
a red amorphous precipitate. 

Carbophenylorthotolylimide, from phenylorthotolylthiocarbamide, is 
a thick syrup boiling at 320—325°, and gradually solidifying into a 
vitreous mass which melts at 71°, and finally into a porcelain like 
substance. With orthotoluidine, it forms the unsymmetrical guanidine 


C;H,NH-C(NHPh) : NC;H;, crystallising in needles which melt at 
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123°, readily soluble in alcohol, ether, and benzene; its hydrochloride 
crystallises in colourless prisms, and the platinochloride in orange- 
yellow tables. 

The symmetrical diphenylparatolylguanidine, C;H;N : C(NHPh),, 
prepared from paratoluidine and thiocarbanilide in presence of lead 
oxide, crystallises in interlaced needles melting at 120—121°, and is 
readily soluble in alcohol, ether, and benzene. The symmetrical 
phenyldiorthotolylguanidine melts at 102°, and resembles the above 
compound in appearance and solubility. ¥. &. ¥. 


Thio-s-dinaphthylamine and its Derivatives. By C. Ris 
(Ber., 19, 2240—2246) —Thio-B-dinaphthylamine, On <g >OnH, 


is prepared by gradually heating A-dinaphthylamine (10 parts) and 
sulphur (2°4 parts) up to 250°; after the mixture has been kept for 
10 hours at this temperature, it is dissolved in benzene and boiled 
with powdered copper. It crystallises in groups of needles which 
become brown at 232°, and melt at 236°; at a higher temperature, it 
gives off nitrogen, and carbonises. It dissolves in benzene and 
cumene, readily in ether and glacial acetic acid. The solution in 
sulphuric acid is violet; the colour changes to deep blue on adding 
a drop of nitric acid. The picrate forms nearly black, lustrous 
crystals almost insoluble in alcohol, ether, benzene, &c. It melts 
with decomposition at 256°. 


8-Dinaphthylearbazole, NH< 


intimate mixture of the thio- compound (1 part) with powdered copper 
(2 parts) in a retort in a current of carbonic anhydride. A reddish- 
yellow oil distils over, which solidifies to a glassy, brittle mass. It 
crystallises from benzene in almost colourless needles melting at 170° ; 
it dissolves sparingly in alcohol, readily in ether, and very readily in 
benzene. Its solution shows an intense bluish-violet fluorescence. 
The picrate crystallises in needles nearly black, and almost insoluble 
in alcohol, ether, and benzene. It melts at 221°, and is readily decom- 
posed by water. The acetyl- derivative, CoH,.: NAc, crystallises from 
warm benzene, in which it dissolves readily, in groups of long, 
yellowish needles which melt at 143°. It is sparingly soluble in ether 
and alcohol. 


Oxry-B-dinaphthylamine, Culie< AS OH, is formed when thiv- 


dinaphthylamine is heated with no oxidised copper for two 
to three hours at 250° to 280°. The product is boiled for a long time 
with much benzene, and filtered. It is a lemon-coloured, crystalline 
powder melting at 301°; it dissolves sparingly in alcohol, ether, and 
glacial acetic acid, readily in cumene. It also dissolves in sulphuric 
acid, yielding a deep brown solution. The acetyl-derivative is prepared 
by the action of acetic chloride on the substance dissolved in cumene. 
It is a yellowish substance melting at 235°; it is readily soluble in 
benzene, almost insoluble in light petroleum and ether. 
N. H. M. 


on> is obtained by heating an 
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Nitronaphthalenesulphonic Acid. By P. T. Cifive (Ber., 19, 
2179—2182).—+-Nitronaphthalenesulphonic acid, NOC H,SO3H, is 
obtained together with the B- and J-acids by nitrating sodium 
B-naphthalenesulphonate. The product is treated with baryta and 
extracted several times with boiling water. The intermediate fractions 
contain the new barium salt. This is converted first into potassium 
salt, and then into the chloride, which is crystallised from benzene 
and from glacial acetic acid. A mixture of large and slender needles 
is obtained; the former have the melting point of the chloride of 
the B-acid. The small crystals are converted into the acid by boiling 
with water. It forms a yellow mass readily soluble. The potassium 
salt crystallises in sparingly soluble, slender, flexible needles; the 
sodium salt forms pale-yellow needles; it is rather soluble; the barium 
and lead salts (both with 3 mols. H,O) and a double salt with lead 
acetate were prepared. The ethyl salt crystallises from alcohol in pale- 
yellow slender needles melting at 114°5°. The chloride, NO.CyH,'SO,Cl, 
forms small pale-yellow needles melting at 139°5°. The amide, 
NO.°C\H,"SO,.NH,, crystallises in long, slender, flexible needles 
which melt at 225°. 

y- Amidonaphthalenesulphonie acid, NH.*C,;H,'SO;H, is prepared by 
reducing the nitro-acid with ferrous sulphate; it forms small, yellow, 
sparingly soluble needles. 

When y-nitronaphthalenesulphochloride is heated with an excess of 
phosphorus pentachloride, it yields the same dichloronaphthalene 
(m. p. 61°) which was previously obtained from the }-acid. 

N. H. M. 


f-Naphthacridine. By J. H. Resp (J. pr. Chem. [2], 34, 160). 


—B-Naphthacridine, Cy HH. SC, He, is prepared by the action of 
Pp Kl Z prep 
CH 


methylal and acetone on £-naphthylamine in presence of hydrochloric 
acid. It separates from its solution in acetone in straw-coloured 


needles melting at 216°. N. H. M. 


Naphthanthraquinone and Naphthanthracene. By K. Etss 
(Ber., 19, 2209—2212).—Naphthanthraquinone, CHi<G0>CuHe is 


readily obtained by the condensation of naphthoylbenzoic acid by 
means of sulphuric acid; the yield is 60 to 70 per cent. of the theo- 
retical. It crystallises in lustrous, deep-yellow prisms, sparingly 
soluble in alcohol and ether, more soluble in chloroform, benzene and 
tolnene, &c. It sublimes in needles and melts at 168°. It shows 
Liebermann’s reaction when treated with zinc-dust and alkali; the 
colour produced is the same as in the case of anthraquinone. When 
an alcoholic solution is treated with sodium amalgam, the latter 
becomes surrounded with a dark violet zone from which red clouds 
rise; it is thus distinguished from anthraquinone which, under the 
same conditions, gives ultimately a green solution. The quinone does 
not yield a picrate. It is probably a-8-naphthanthraquinone. 
Naphthanthracene, C\jsHy», is prepared by warming the quinone with 
aqueous,ammonia and zinc-dust, until the red colour of the liquid has 
VQL. L. 4a 
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disappeared ; the solution is poured off, the residue extracted with 
alcohol, the alcoholic solution treated with glacial acetic acid, and 
boiled for half an hour. On cooling, it separates in large plates with 
an intense greenish-yellow fluorescence. It melts at 141°. The 
picrate, CjsH»(CsH;N;0,)2, crystallises from benzene, toluene, &c., in 
red needles melting at 133°. It is readily decomposed by alcohol. 
N. H. M. 

Phellandrene. By L. Prsct (Gazzetta, 16, 225—231).—The seeds 
of Phellandrium aquaticum contain about 2°5 per cent. of a terpene, 
CyoH,, named by the author phellandrene. It is a liquid resembling 

eraniums in odour, soluble in alcohol, ether, and benzene. It boils 
at 171° under a pressure of 766 mm.; its sp. gr. at 10° is 0°856, and its 
specific rotatory power [a]p = + 17°64°. It combines with hydro- 
chloric acid to form a mixture of a monohydruchloride and a di-hydro- 
chloride ; heated for some time at its boiling point, it is converted into 
a polymeric modification, diphellandrene, CH, an amorphous, white 
substance, soluble in ether and chloroform; this melts at 86°, and is 
levorotatory. Nitrosonitrophellandrene, obtained by the action of 
nitrous acid on the hydrocarbon, crystallises in long, silky needles 
melting at 94°, insoluble in the alcohols and petroleum, sparingly 
soluble in ether. It is levorotatory, [a]p = — 183°5; it gives 
Liebermann’s reaction; on hydrogenation, it yields phellandrenedi- 
amine, CioH2»N2, and with ammonia, nitrophellandrene, C\o>H,;NO2, and 
an acid compound, OCyH,;N,0, The former is a yellow liquid of 
marked aromatic odour, highly refractive, levorotatory, and soluble 
in alcohol and chloroform; the latter, probably represented by the 
formula NO,CijHi.(NO) : N(OH), crystallises in glistening needles, 
insoluble in water, sparingly soluble in alcohol and ether. On 
decomposition with concentrated hydrochloric acid, it yields hydroxyl- 
amine hydrochloride. Its copper salt crystallises in blue tables, and 
the lead salt in silky needles. Amidophellandrene, CioH,s'N Ha, is an 
oily, colourless liquid, of penetrating odour, sparingly soluble in 
water, soluble in alcohol and ether. It absorbs carbonic anhydride 
from the air to form a carbonate; its sulphate and hydrochloride 
crystallise in needles, and the platinochloride in yellow lamine. 

Phellandrenediamine, CyoHie(NH2)2, is a colourless, thick liquid; it 
boils at 209—214°, and is very soluble in water and alcohol; its salts 
are very deliquescent, and its platinochloride crystallises in large, 
sparingly soluble, monoclinic prisms. Vv. & VY. 


Pimaric Acids. By A. Vestersere (Ber., 19, 2167—2175; com- 
pare this vol., p. 365).—Dextropimaric acid, CHO, (loc. cit.), is 
obtained by treating French galipot with dilute alcohol and dis- 
solving the white mass so obtained in hot 3 per cent. soda solution. 
After some days the sodium salt separates, and is purified by re- 
crystallisation. The free acid is then liberated and crystallised from 
alcohol until it melts at 210—211°. The mother-liquor contains 
B-pimaric acid. The yield is 1} to 2 per cent. It crystallises in 
plates, probably rhombic ; a: b : c = 0°70564 : 1: 1:89365. The potas- 
sium salt crystallises,in very slender needles ; the sodiwm (with 5 mols. 
H.O), silver, barium (with 9 mols. H,O), and other salts are described. 
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The alkali salts are readily soluble in water, the other salts are 
insoluble in water and sparingly or not at all soluble in alcohol. The 
ethyl salt crystallises in flat prisms readily soluble in alcohol, ether, 
and benzene; it melts at 52°. The methyl salt melts at 69°. Deztro- 
pimaric chloride, CyH.» OCI, is prepared by treating a solution of the 
acid in carbon bisulphide with phosphorus pentachloride. The crys- 
talline residue obtained after distilling off the carbon bisulphide under 
diminished pressure is pressed and dried in a vacuum. It is very 
readily soluble in the usual solvents, and melts at 64—66°. 

Dextropimaric acid distils in a vacuum almost entirely unchanged 
and without formation of sylvic acid (compare Laurent, Annalen, 68, 
335, and Duvernoy, Annalen, 148, 143). 

Dilute mineral acids have no apparent action on dextropimaric 
acid, alcoholic solution of hydrogen chloride acts only slightly on it. 
When an ethereal solation of the acid is saturated with hydrogen 
chloride and allowed to become warm, an isomeric acid, possibly sylvic 
acid, is formed, together with a small amount of a chlorinated compound. 

When dextropimaric acid is heated with hydriodic acid and 
amorphous phosphorus, colophene dihydride, CH, is formed; it boils 
at 320—330° (uncorr.), and is scarcely attacked by boiling con- 
centrated nitric acid. A very similar hydrocarbon, CyH,, was 
obtained by Montgolfier and Letts (Abstr., 1880, 669) by heating 
turpentine hydrochloride with sodium. The hydrocarbon obtained by 
Liebermann and by Haller from sylvic and “ pimaric acid,” appears 
to be a mixture of colophene and colophene dihydride (Abstr., 1885, 
1241). N. H. M. 


Nitrocamphor and its Derivatives. By P. Cazenzove (Compt. 
rend., 103, 275—277).—When chloronitrocamphor is treated with 
zinc, copper, iron, or alkalis in presence of aqueous alcohol, it yields 
an oxide and chloride of the metal, or a chloride and chlorate of the 
alkali, whilst a true salt of the nitrocamphor, NO,C,.H,,MO, is formed, 
and from this the nitrocamphor can be obtained by the action of 
hydrochloric acid. 

25 grams of chloronitrocamphor are heated for half an hour 
with 250 grams of alcohol of 85° and an excess of granulated zinc- 
copper couple. The dark-brown liquid is agitated with zinc to 
precipitate the copper, evaporated to dryness on the water-bath, and 
treated with ether to remove any unaltered chloronitrocamphor. The 
zinc compound is left as a white powder, which may be purified by 
recrystallisation from alcohol, and is decomposed by adding hydro- 
chloric acid to the alcoholic solution, which is then poured into water. 
In this way the nitrocamphor is precipitated as a soft, white solid, 
which softens at 97°, boils with decomposition at about 150°, and dis- 
solves in alcohol, chloroform, ether and benzene. It does not crys- 
tallise from its solutions, and is waxy after fusion, but if kept for 
some months it becomes crystalline. Its rotatory power as determined 
from the benzene solution is [a]; = — 18°7°, and is similar to that 
of bromonitro- or chloronitro-camphor. The metallic compounds, how- 
ever, are strongly dextrogyrate. Thezinc compound hasadextrorotatory 
power [a]; = + 275°. It is formed in accordance with the equation 
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2NOeC,.H,ClO + Zn; + H,0 = (NOC HyO).Zn + ZnO + ZnCl, 
+ H,. The presence of water is essential; the reaction does not take 
place in absolute alcohol. The reactions with copper and iron are 
strictly analogous to that with zinc. 

Nitrocamphor is a true acid, reddens litmus, decomposes carbonates, 
and yields definite compounds with metals. The zinc compound 
crystallises from alcohol in large, hexagonal tables which belong to 
the rhombic system. The ferrous salt forms garnet-red, hexagonal 
tables, and the copper salt crystallises in green needles. When a 
solution of the zine salt in aqueous alcohol is treated with alkaline 
carbonates, it yields the alkaline salts, which crystallise readily. 
Silver nitrate added to the solution precipitates the silver salt in 
small, white needles, which alter when exposed to light. If the silver 
salt is treated with methyl or ethyl iodide it yields methyl- or ethyl- 
nitrocamphor. The ammonium salt does not crystallise, but if 
calcium chloride is added to its solution a crystalline precipitate of the 
calcium salt is formed. C. H. B. 


Camphol from Valerian. By A. Hater (Compi. rend., 103, 
151—153).—Oil of valerian boiling at 220—250° was heated for 
several hours with alcoholic potash, and the product poured into 
water. The precipitated camphol was washed with water, sublimed 
from lime, and repeatedly crystallised from light petroleum. The 
product crystallises in very friable, transparent, hexagonal tables, 
with a pungent, camphoraceous odour. It melts at 208°8°, and its 
solution in toluene has a rotatory power [a|p = — 37°:77°. The 
corresponding camphor melts at 178°2°, rotatory power [alp = 
— 42°96°; the monobromocamphor melts at 752°, rotatory power 
[«]p = — 127°57°, and the camphorie acid melts at 186°2°, rotatory 
power [a]p = — 46°16°. 

These values are identical with those obtained for camphol of N’gai 
and its derivatives (this vol., p. 890), and it follows that the two sub- 
stances are identical. C. H. B. 


Glucosides from Japanese Oleacez. By J. F. Eyxman (Ree. 
Trav. Chim., 5, 127—140).—Several species of the Oleacew are used 
as febrifuges, not only in Europe, but also in Asia. In this paper, the 
extraction and properties of a glucoside obtained from Japanese 
species are described. The glucosides from the Olea fragrans and 
Forsythia suspensa are found to be identical with one another, and also 
in general properties, with exception of the melting point, with the 
glucoside philyrine, C,,H;,On, obtained from the Philyria. The 
compound CH,,O,, thus obtained, crystallises in colourless, silky 
needles, sparingly soluble in cold, more readily in hot water, insoluble 
in ether and petroleum; its aqueous solution is not precipitated by 
lead acetate and other mineral salts. It is decomposed by acids into 
glucose and another substance of phenolic properties; this melts 
under water at 70°, is readily soluble in alcohol and ether, sparingly 
soluble in water, insoluble in petroleum. Its product of oxidation by 
chromic acid has the odour of vanillin, but has not been further 


examined. V. H. V. 
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Xanthophyllidrin. By L. Maccurati (Gazzetta, 16, 231—234). 
—After allusion to the researches of Tschirch on the preparation of 
pure chlorophyll (Trans., 1884, 57), the author describes the prepara- 
tion of a yellow colouring matter, zanthophyllidrin, obtained from 
leaves. The formation of a yellow solution has been observed by 
Kraus and others, but has not been further examined. If the wash 
water used for the chlorophyllane be concentrated, a black precipitate 
separates ; after filtration, dilution of the filtrate, and repetition of the 
process, such a precipitate no longer forms, and the solution on evapo- 
ration deposits citron-yellow crystals belonging to the monoclinic 
system. These are insoluble in alcohol, ether, and benzene, sparingly 
soluble in glycerol, but very soluble in water. These properties serve 
to distinguish this compound from xanthophyll, which is very soluble 
in alcohol and ether, but only sparingly soluble in water. Xantho- 
phyllidrine gives an absorption-spectrum between F and G. It has 
been extracted from the leaves of the ELuonymus japonicus and of 
several other species of plants. . & Y. 


Fluorescent Principle of Hydrastis Canadensis. By F. B. 
Power (Pharm. J. Trans. [3], 16, 1092—1094).—Recent experiments 
show that the fluorescence of solutions of hydrastine or of those 
obtained from Hydrastis, is due to an oxidation product of hydrastine 
which is not present in pure hydrastine. Simple exposure to the air 
is, however, sufficient to produce it in a solution of hydrastine. 


D. A. L. 


Pyrroline-derivatives. By O. Fiscner and E. Hepp (Ber., 19, 2251 
—2259).—Pyrrolineazobenzene, C,NHyN,Ph, is prepared by slowly 
adding the theoretical quantity of diazobenzene chloride to a solution 
of 10 grams of pyrroline in 500 grams of alcohol to which 25 grams of 
sodium acetate has been added. It crystallises in long, golden-yellow 
needles, melts at 62°, is sparingly soluble in water, readily in ether, 
alcohol, and light petroleum; it has basic properties and dissolves 
readily in dilute hydrochloric acid with a reddish-yellow colour. 
Reducing agents very readily decompose it. The platinochloride 
forms small, red needles. 

Pyrrolinediazobenzene, C,NH;(N.Ph)., is obtained by mixing 
together pyrroline (1 mol.) and diazobenzene chloride (2 mols.) in 
alkaline solution, or by the action of diazobenzene chloride and soda 
on pyrrolineazobenzene. It crystallises in reddish-brown plates, melts 
at 131°, and can be sublimed at a higher temperature, is nearly insoluble 
in water, sparingly soluble in alcohol, moderately in ether, and readily 
in benzene. It dissolves in concentrated sulphuric acid to a deep blue 
solution. 

Methylpyrrolinediazobenzene, CLNH,Me(N,Ph),, is obtained by boiling 
an alcoholic solution of the last compound with methyl iodide in a 
reflux apparatus; it crystallises in red plates and melts at 196°. 

Pyrrolineazoparatoluene, C,NHyN,*C;H,Me, prepared in manner 
similar to the benzene-compound, crystallises in tufts of long, flat, 
yellow needles and melts at 82°. The diazobenzene compound, 
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C,NH,(N.C;H;)2, crystallises in red prisms of steel-blue lustre and 
melts at 179°. 

Ethylpyrrolinediazoparatoluene, C,NH,Et(N,C;H:)., crystallises in 
yellow needles and melts at 180°. Hthylpyrrolineazoparatoluene, 
C,NH,Et-N,C,H,, was prepared from ethylpyrroline; it forms thick 
red prisms and melts at 62°. 

Pyrrolineazo-a-naphthalene, CsNHyN.°CyH;, forms reddish-yellow 
plates of pale violet lustre, melts at 103°, and is readily soluble in alco- 
hol. The corresponding f-compound forms golden plates which melt 
at 101°. Pyrrolinediazo-a-naphthalene, CyNH;(N2°CioH)2, crystallises 
in needles of cantharidine-like lustre, soluble in alcohol to a deep 
yellowish-red liquid. The $-compound crystallises in reddish plates 
and melts at 228°. 

Pyrrolineazobenzeneazo-B-naphthalene, Ph°N.C,NH;N,CyH:, — ob- 
tained by the action of pyrrolineazobenzene on an alkaline alcoholic 
solution of diazo-8-napbthalene, or of pyrrolineazo-8-naphthalene, on 
diazobenzene chloride, crystallises in red plates of bluish lustre and 
melts at 151°. 

Pyrrolineazoparadimethamidobenzene, C\zHyN,, crystallises in plates 
of green lustre, melts at 159°, and forms two series of salts. 

Phenylpyrrolineazobenzene, CsNH;Ph:N,Ph, crystallises in brown 
prisms or in long, thin, reddish-yellow needles of pale blue lustre, 
melts at 117°, and is moderately soluble in alcohol. 

Ethylpyrrolineazo-B-naphthalene, C,sH,;Ns, crystallises in thick red 
tables and melts at 74°. 

When a-carbopyrrolic acid in alkaline solution is treated with 
diazobenzene chloride, it yields pyrrolinediazobenzene and azopara- 
toluene, the carboxyl-group being eliminated. 

By the action of diazobenzene chloride on a-«-dimethylpyrroline, a 
substance is obtained crystallising in reddish-yellow prisms and 
melting at 124°, which seems to be an azo-compound ; its platino- 
chloride crystallises in microscopic tufts of golden-yellow needles. 

The author considers that in the di-compounds the azo-groups 
enter the pyrroline molecule symmetrically, most probably in the 
a-% position. A. J. G. 


Reduction of Acetylpyrroline in Alkaline Solution. By M. 
Dennstept and J. ZimMerMANN ( Ber., 19, 2204—2206).—Pyrrylmethy- 
pinacone, C,NHyCMe(OH)-CMe(OH)-C,NH,, is obtained by treating 
acetylpyrroline in quantities of 5 grams with 250 c.c. of water and 
sodiam amalgam. The prodact is extracted with ether and the 
ethereal solution evaporated; an oil is obtained which after a long 
time yields crystals. These are crystallised from ether. It forms 
lustrous monoclinic prisms, a:b: ¢ = 0°5029: 1 : 0°3984, sparingly 
soluble in hot water, readily in alcohol, benzene, and light petroleum. 
The anhydrous substance melts at 120°. 

The oil obtained in the preparation of this substance is probably 
pyrryl methyl carbinol, OH-CHMe:C,NH,. It boils with partial 
decomposition at 290—300°. The above experiments were made to 
obtain further evidence as to the ketonic nature of acetylpyrroline 
(compare Abstr., 1885, 378). 
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Action of Paraldehyde on Pyrroline. By M. Dennstept and 
J. ZimmMeRMANN (Ber., 19, 2189—2200; compare this vol., p. 367).— 
Ethylpyrroline, CyNH,Et, is prepared by adding 12 grams of zinc 
chloride to a mixture of 50 grams of pyrroline and 50 grams paralde- 
hyde; the reaction begins at once with development of heat. The 
product is afterwards boiled in a metal bath for some time and 
then fractionally distilled. 8 grams of a fraction boiling at 160— 
170° are obtained, and 2 grams boiling at 175—185°; from 50 to 60 
per cent. of the pyrroline is recovered unchanged. The lower 
boiling fraction is dissolved in toluene, boiled with caustic potash, and 
the solid product extracted with ether. The ethereal solution is 
dried with potash, the ether distilled off, and the residue fractionally 
distilled. It then boils chiefly at 163—165°. It is a colourless oil 
which becomes brown to black when exposed to air and light. The 
acetyl-derivative, Cy,NAcH,;Kt, is prepared by boiling 20 grams of 
ethyl-pyrroline with 120 grams of acetic anhydride and 24 grams of 
sodium acetate for six to eight hours; the excess of acetic anhydride 
is distilled off under diminished pressure and the residue steam 
distilled ; it is colourless, but quickly resinises when exposed to air, 
and boils at 220—230°. 

An isumeric acetyl-derivative in which the acetyl-group is attached 
to carbon was found in the residue from the first acetyl-compound. 
It is a crystalline substance which melts at 47° and boils at 249— 
250°. Boiling alkali solution does not decompose it. A _ silver- 
derivative, C,NAgH,EtAc, was prepared. When the acetyl-com- 
pound is boiled with an equal amount of benzaldehyde and dilute 
alkali, the compound C,NH,Et-CH : CHPh is formed; this crystallises 
from alcohol in long yellow needles melting at 149—150°. The silver- 
compound forms a yellow voluminous precipitate. 

Dimethyl pyrroline (Weidel and Ciamician, Ber., 13, 78), which has 
the same boiling point as ethylpyrroline, yielded two acetyl-derivatives, 
the one boiling at 260—280°, and the other, a crystalline substance, 
melting at 83—85°. 

When ethylpyrroline is heated with five times its volume of strong 
hydrochloric acid for two hours at 120—140°, a dark brown product 
is formed, which yields an oil having basic properties and a strong 
odour of pyridine. The platinochloride, 


CH: CH 
CHMe< gy : CH> N4H,H:PtCh, 
crystallises in red needles very readily soluble in water. The forma- 
tion of this compound makes it probable that ethylpyrroline has the 
— CH : CH 
constitution NH<oH CEt>” 
The two isomeric methylpyrrolines (Ciamician, Ber., 14, 1057) 
when heated with hydrochloric acid yielded products having a strong 
odour of pyridine. Analyses of the platinochlorides point to the 


formula (C;N H;)2,H,PtCl.. N. H. M. 


Condensation Product of Pyrroline with Acetone. By A. 
Baryer (Ber., 19, 2184—2i85).—When pyrroline (1 part) is 
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dissolved in pure acetone (10 parts) and treated with a drop of 
hydrochloric acid, the liquid becomes red and begins to boil in a few 
minutes. It is then quickly cooled and kept for some time from the 
air. A quantity of well-formed crystals separate which are washed 
with alcohol. The compound has the formula C,,H,N2. It melts at 
291°, dissolves readily in ether, chloroform, aud acetone, sparingly in 
alcohol. It is insoluble in potash and in cold hydrochloric acid, but 
becomes red when boiled with the latter. Nitric acid dissolves it, 
yielding a blood-red liquid. N. H. M. 


Action of Phthalic Anhydride on Methylpyrrolines. By M. 
Dennstept and J. Zimmermann (Ber., 19, 2000—2003).—W hen 
5 grams of methylpyrroline (boiling at 142—143°) dissolved in 
three times the volume of glacial acetic acid is heated with 10 grams 
of phthalic anhy dride for five hours at 200°, a semi-solid mass is 
obtained. This is evaporated to dryness and recrystallised from 
alcohol, from which it separates in long, reddish-brown needles. When 
heated, it sublimes in lemon-coloured, feathery needles; it melts at 
215°, and dissolves readily in alcohol, rather readily in glacial acetic 
acid and in ether. Analyses point to the formula C,,H,NO,. When 
the solution in dilute potash solution is made acid and extracted with 
ether, the acid C,,;H,,NO is obtained. The latter forms lustrous 
colourless crystals which melt at 159°. It readily changes to the 
anhydride when heated. The silver salt, C,;3Hj NO,Ag, is a white 
crystalline powder. 

An isomeride of the above compound is obtained in a similar manner 
from methylpyrroline boiling at 147—148°. When sublimed, it forms 
yellow needles, resembling the first compound ; it softens at 151° and 
melts at 157°. The free acid is a colourless, crystalline substance 
melting at 170—172°. The silver salt is a white crystalline powder. 

N. H. M. 

Action of Ammonium Salts on Glycerol. By L. Srorcn (Ber., 
19, 2456—2459).—The close affinity of the pyridine with the quino- 
line bases would lead to the supposition that the former would be 
obtained from glycerol and ammonia or its derivatives by Skraup’s 
synthetic method. It is here shown that if glycerol is heated with 
a 30—40 per cent. solution of ammonium sulphate and concentrated 
sulphuric acid at 200—230°, the resultant distillate contains pyridine, 
B-picoline, and lutidine, together with higher homologues. With am- 
monium phosphate, a precisely similar result was obtained; but experi- 
ments with alcoholic ammonia, ammonium oxalate, and ammonium 
chloride were unsuccessful. ¥. MY. 


Hydroxypyridine. By A. Freer and W. Koenies (Ber., 19, 2482 
—2433).—It is here shown that the hydroxyquinolinic acid obtained 
from amidomethylcarbostyril (Abstr., 1885, 1235) is identical with 
that prepared by the fusion of quinolinic acid with potash by 
Koenigs and Korner. It is further proved that the hydroxypyridine 
obtained from this acid is identical with that from hydroxyquinolinic 
and hydroxynicotinic acids. The hydroxyl grouping is therefore in 
the 1. position. Vv. &. VY. 


a th Mt th feet 2 Ge 2 oe 6 Qe 


ORGANIC CHEMISTRY. 1045 


Quinoline Synthesis. By E. Bornemann (Ber., 19, 2377—2378). 
—It has been observed by La Coste that whereas ortho- and para- 
nitraniline yield a nitroquinoline by Skraup’s synthesis, yet meta- 
nitraniline gives phenanthroline under the same conditions (Abstr., 
1883, 85 and 811). This reaction was considered characteristic of 
the meta-derivatives. It is here shown, however, that paranitraniline 
yields pseudophenanthroline, identical with the compound obtained 
by Skraup and Vortmann from paraphenylenediamine. . . 

7 Bf 


Phenylquinaldinic Acid and Phenylquinoline. By W. Kénias 
and J. U. Ner (Ber., 19, 2427—2432).—The close relationship of the 
hitherto unprepared phenylquinoline (Me : Ph = 2’: 4’) with the 
cinchona alkaloids on the one hand and papaverine on the other, 
gives special interest to its preparation. It is here shown that this 
compound may be obtained by the decomposition of phenylquinaldinic 
acid, obtained by the oxidation of phenylquinaldine (Abstr., 1886, 
1236) through the phthalone. 

Phenylquinaldinic acid, C.NHs;Ph-COOH [COOH: Ph = 2’: 4'] erys- 
tallises in golden needles melting at 171°, sparingly soluble in all 
neutral reagents; it forms salts both with acids and bases, of which 
the sodium and potassium salts crystallise in colourless needles, and 
the platinochloride in long, yellow needles. When heated at 180—1yv° 
it gives off the elements of carbonic anhydride, and is converted inte 
phenylquinoline, C,pNH;Ph [Ph = 4']. This base forms crystalline 
flocks which melt at 61—62°; it dissolves in most menstrua witb 
the exception of water. Its sulphate and hydrochloride are very 
soluble and display a violet fluorescence, the chromate and platino- 
chloride crystallise in tables. In the course of the preparation of 
orthonitrodiphenylmethane from benzene and nitrobenzyl chloride in 
presence of aluminium chloride (supra), the formation in small quan- 
tities of a substance possessing all the properties of acridine was 
observed ; the reaction is probably as follows :— 


H 
SO. ; 


C 
NH,-C.H,COPh — OH, = C,H | 
\y7 


= 


in presence of water no acridine is formed, but only aniline and 
benzoic acid, together with small quantities of subsidiary products. 
¥. Ve 
Diquinoline. By G. Jetuinex (Monatsh. Chem., '7, 351—359).— 
Claus has described a diquinoline obtained by heating quinoline 
hydrochloride with aniline; the latter apparently plays no essential 
part in the reaction (Abstr., 1882, 214); it is considered identical 
with the compound described by Williams (Abstr., 1881, 613). As it 
seemed to be an open question whether the substance thus prepared 
was perfectly homogeneous, Claus’ experiments were repeated; the 
hydrochloride of the base was frequently recrystallised from water 
and the base from xylene and alcohol; the purified base could be 
distilled and solidified, in the crystalline form. The analytical results, 
as also a vapour-density determination, showed that the composition 
of the base was that of an amidophenylquinoline, CjsHy.N2, and not a 
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diquinoline, C,,H,N,. It forms aggregates of yellowish-white needles 
melting at 136°5°, insoluble in cold water, soluble in benzene, alcohol 
and chloroform. Its hydrochloride crystallises in delicate, colourless 
crystals, the platinochloride in small, crystalline plates, and the 
methiodide in minute needles melting at 220° with decomposition. 
The product of the oxidation of the base by potassium permanganate, 
although not minutely examined, contained neither a dipyridyl- nor 
a dipyridine-carboxylic acid, but probably quinolinic acid together 
with two other acids. fe i A 


Action of Ethyl Acetoacetate and Ethyl Acetonedicarb. 
oxylate on Hydrazo.compounds. By H. v. Perczr (Ber., 19, 2140 
—2142).—Referring to Miiller’s work (this vol., p. 899), the author 
claims priority in the synthesising of phenylmethoxyquinizine (this 
vol., p. 898), and maintains his own melting point of 122°, and the 
formation of anhydrous crystals, as against Miiller’s melting point 
122°, and crystals containing 40H). 

Hydrazotoluene and ethyl acetoacetate similarly form tolylmethoxy- 
quinizine, yielding crystals melting at 143°, and showing Knorr’s 
antipyrine reaction with ferric chloride. 

With ethyl acetonedicarboxylate, hydrazotoluene yields ethyl tolyl- 
methoxyquinizinecarboay late. i e J 


Preparation of Quinoxalines. By A. Scuerpen (Dingl. polyt. J., 


261, 48).—Orthonitramidoparamethoxybenzene is obtained by heating 
100 parts of nitrodimethylquinol, C,H;NO,(OMe)., for six hours with 
600 parts of aqueous or alcoholic ammonia in a closed vessel at 130— 
140°. The product is purified by solution in acid and reprecipitation 
by neutralising the solution with alkali. It crystallises from alcohol 
in plates resembling azobenzene in colour, melts at 125°, and forms 
paramethoxyorthophenylenediamine when reduced. The latter yields 
quinoxalines by condenation with glyoxal. D. B. 


Ethylamidoacetocyamidine, a new Creatinine. By E. 
Dovituier (Compt. rend., 103, 211—213).—Ethylamidoacetocyamidine, 
-NH-CO- 
HN‘C<NEt-CH, 
tions of ethyglylcocine and cyanamide, and allowing the mixture to 
stand, when it deposits long needles, which can be purified by crys- 
tallisation from water. The purified crystals are anhydrous, flattened 
needles which often become lamellar; they dissolve in 11-5 parts of 
water at 25°, and in 96 parts of alcohol at the same temperature. 
The creatinine separates from the alcoholic solution in small prisms. 
The action of ethylglycocine on cyanamide yields a creatinine and not 
a creatine, and this result together with the author’s previous re- 
searches leads to the following laws of the synthesis of creatinines and 
creatines :— 
(1.) The action of cyanamide on amido-acids derived from ordinary 
ammonia yields creatines from which the correspovding creatinines 
can readily be obtained, 


>, is obtained by mixing concentrated aqueous solu- 
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(2.) Amido-acids derived from methylamine yield creatinines, with 
the exception of methylglycocine and a-methylamidopropionic acid, 
which yield creatines. 

(3.) Amido-acids from ethylamine all yield creatinines and no 
creatines. 

It is evident that the general result of the action of cyanamide on 
amido-acids is the formation of the creatinines, and the cases in which 
creatines are produced form exceptions to the general rule. 
C. H. B. 

Behaviour of Morphine towards Potassium Chromate. By 
F. Dirzter (Arch. Pharm. [3], 24, 701—705).—The various methods 
of estimating morphine in opium are more or less unsatisfactory, and 
the author’s attempt to found one on the reactions between this 
alkaloid and potassium chromate has not led to any better results. 
Morphine salts in solution, shaken with excess of potassium chromate 
solution, give a precipitate of morphine, whilst morphine chromate is 
precipitated when only very small quantities of potassium chromate 
are gradually added. Morphine chromate attaches itself to the walls 
of the precipitating vessel in the form of light-yellow needles of the 


formula (Ci;HigN O3)2,H2CrOy. J. T. 
Pseudomorphine. By O. Hussz (Annalen, 234, 253—256).— 


Pseudomorphine and diacetopseudomorphine exhibit the following 
characteristic reactions. When the substance is mixed with an equal 
weight of cane-sugar, and dissolved in pure sulphuric acid, a dark- 


green coloration is produced which gradually turns brown. If the acid 
contains a minute quantity of a ferric salt, a blue coloration turning 
dark-green is produced. Under these conditions, morphine gives a 
violet-red coloration. W. C. W. 


Specific Gravity of Crystalline Strychnine. By T. P. Brunt 
(Pharm. J. Trans. (3), 17, 62).—A crystal of strychnine remained 
suspended in a solution of lead acetate, sp. gr. 1:13, which was there- 
fore the sp. gr. of the crystal also. D. A. L. 


Strychnine Citrate. By F. H. Fiscnepick (Pharm. J. Trans., 
[3], 17, 170—171).—When strychnine, even in excess, is digested with 
a hot solution of citric acid, distrychnine citrate is produced, which 
crystallises in two forms. In one form, (C,H2N,O2).,CsH;0,;,4H.O, 
the crystals are thin, transparent, micaceous plates with pearly lustre ; 
at 15° one part of this salt dissolves in 45°5 of water or 11483 parts 
of alcohol. The other form contains only 2 mols. H,O, and the crystals 
are needle-shaped, radiating from a point to form silver-white cones. 
Both salts yield acid solutions. An attempt to prepare tristrychnine 
citrate by allowing a chloroform solution of strychnine mixed in 
proper proportions with an alcoholic solution of nitric acid to evapo- 
rate spontaneously, resulted in the production of a granular residue ; 
this when treated with hot water yielded pure strychnine and the 
needle-like crystals of distrychnine citrate. Strychnine citrate of 
commerce is a white, amorphous powder, and behaves in a similar 
manner to the above granular mixture. D. A. L. 
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Reactions of Pilocarpine. By E. Harpy and G. Catmets (Compt. 
rend., 103, 277—-280).—When barium £f-pyridinelactate is distilled, 
it vields hydroxyethylpyridine, C5NH,CHMe:OH, a viscous liquid which 
is miscible with alcohol and water, and is not removed from its 
aqueous solution by ether. With platinum chloride it yields a 
brownish-yellow precipitate, PtCl,(C;H,NO)., which dissolves in 
hydrochloric acid, and if this solution is evaporated, it leaves a 
gummy residue from which the acid salt crystallises in needles and 
lamelle. When heated with gold chloride, hydroxyethylpyridine 
yields a metallic mirror ; if the solution is now mixed with platinum 
chloride, it gives a bulky pale-yellow precipitate of the compound 
H,PtCl(C;H,NO + H,0)., which is the platinochloride of methyl- 
carboxy-f-pyridine, identical with that obtained by synthesis. Hydr- 
oxyethylpyridine hydrochloride becomes brown when its solution is 
evaporated with exposure to air, and is converted into f-pyridine- 
carboxylic acid. These reactions complete the proof that pilocarpine 
is an a-hydroxy-derivative of 8-pyridinelactic acid. 

If the barium-derivative of pilocarpine or pilocarpidine is dis- 
tilled, it yields a liquid which has a peculiar odour, and forms a very 
deliquescent, crystalline hydrochloride and nitrate. When gold 
chloride and platinum chloride are added to the aqueous solution of 
this liquid, they yield respectively the compounds AuCl;,C,H,,N,, 
AuCl;,HCl!,C,H\yN., PtCl,.(CoHi,N2)2, and H,PtCl,,(C,HiN2)2, amor- 
phous precipitates which agglomerate in warm water or aqueous 
alcohol, and are very soluble in alcohol. The composition of these 
salts shows that the base is univalent, so that jaborine is not 
analogous to sparteine. Jaborine has the constitution 


C;NH,CHMe-NMez. C. H. B. 
Ulexine. By A. W. Gerrarp (Pharm. J. Trans. [3], 17, 101 and 


229—230).—Ulexine is an organic base discovered by the author in 
Ulex europaus. The crushed seed is exhausted by percolation with 
84 per cent. alcohol, and the residue, after distilling off the alcohol, 
is shaken with successive large volumes of dilute hydrochloric acid 
(1: 1000). This solution is neutralised with sodium carbonate, 
filtered, concentrated by evaporation, the resin allowed to subside, 
and the solution treated with excess of soda and extracted with 
chloroform. The chloroform extract is agitated with dilute hydro- 
chlorie acid, and on evaporating the hydrochloric solution, ulexine 
hydrochloride crystallises out. This salt is purified by recrystalli- 
sation, and the free base obtained from it by treatment with soda and 
chloroform. Ulexine forms colourless -odourless, crystals, with a 
bitter and somewhat pungent taste ; it is freely soluble in water, form- 
ing a strongly alkaline solution, and is insoluble in ether. When 
heated it fuses, darkens and decomposes, giving off vapour which 
burns with a yellow, smoky flame and leaves no residue. It forms 
well crystallised salts with hydrochloric, hydrobromic, nitric, 
sulphuric, and oxalic acids, all soluble in water ; very strong solutions 
yield precipitates with soda, but not with ammonia. The platino- 
chloride crystallises readily from aqueous solutions. Picric acid gives 
a yellow precipitate, potassium permanganate is almost immediately 
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reduced. The aqueous solution of the pure base gives a green pre- 
cipitate with ferrous sulphate, a black one with mercurous nitrate, 
and a white precipitate with mercuric chloride. A characteristic 
deep red colour is obtained when a particle of a ulexine salt is 
moistened with a drop of ferric chloride. The bark and young tops 
of furze contain ulexine, but in much less quantity than the seeds, 
which when treated in the manner described above yielded 0°191 per 
cent. of this base. Ulexine causes clonic spasms in frogs, and when 
the chloride is placed on the tongue it produces local numbness, 
similar to but not so powerful as that produced by cocaine. 
D. A. L. 

Poison of the Tetrodon. By J. T. Eyxman (Rec. Trav. Chim., 5, 
140—149).—The Japanese Government have issued cautions against 
the consumption of a certain species of fish, the tetrodon (in Japanese, 
tugu), the spawn and various organs of which produce toxical 
effects resembling those of curari; several deaths are registered 
yearly from this cause. An account is given of attempts to isolate the 
specific toxical substance, and of an examination of its effects. Inas- 
much as it is obtained from the organs of the fish when fresh, it is 
most probably not a product of putrefaction, but rather of the meta- 
morphosis by oxidation of albumin, and is thus analogous to the bases 
of the oxyethylenic series. It is extracted from the spawn by heating 
it with water at 65—70°, adding lead acetate solution and a few 
drops of acetic acid. The filtrate from the precipitate at first formed 
becomes turbid on standing, and the addition of ammonia produces a 
flocculent precipitate. This is redissolved in water, decomposed by 
hydrogen sulphide, and the solution precipitated with alcohol. Thus 
prepared it is a white, amorphous, hygroscopic powder, insoluble 
in ether, chloroform, and petroleum. Its aqueous solution gives 
none of the more general reactions of the alkaloids; heated with 
sodium it gives the cyanogen reaction. Elementary analysis points to 
a provisional formula C,,H;,N,0,;, which corresponds with that of a 
diamine of a polysaccharide. In its composition, properties, as also in 
its mode of separation by lead acetate, it resembles ergotic acid. 
V. H. V. 

Supposed Ptomaines of Cholera. By V. Orivert (Gazzetta, 16, 
256—262).—As a general outcome of recent researches on the 
ptomaines or putrefaction alkaloids, it has been proved that these 
substances are not pre-existent in pathological preparations, but owe 
their origin to the action of acids used in the processes of extraction 
(Abstr., 1885, 278). Recently, however, it has been stated that such 
alkaloids can be obtained from the evacuations and blood of patients 
suffering from cholera, and also in the cultivation of Koch’s comma 
bacillus (Abstr., 1885, 404). Comparative experiments were made 
with these cultivations either by themselves or infected with the intes- 
tinal contents of a subject who died of malignant cholera, or with 
the micro-organisms of water. In the one case the cultivations and 
liquids used for extraction were kept carefully alkaline, and no 
formation of alkaloids was observed ; in the other it was found that 
the most dilate acids, even without the application of heat, cause the 
production of these substances, from the decomposition of the lecithin 
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and proteids present in the preparations. It is moreover probable 
that skalote and hydrogen sulphide are exclusively products of 
decomposition of certain species of bacteria in potable waters. 


Vv. me ¥. 


Blood Proteids of Lower Vertebrata. By W. D. Hatirisurtoy 
(J. Physiol., 7, 319—323).—The following are the conclusions drawn 
from the examination of the blood of types of the different classes of 
the animal kingdom :— 

1. That the proteids in the blood of birds resemble those of other 
warm-blooded animals or mammals. 

2. That the proteids in the blood serum of cold-blooded animals 
differ from those in warm-blooded animals in these particulars :— 
(a.) The percentage of total proteids is smaller. (b.) The serum 
albumin is especially diminished, not only absolutely but relatively, 
to the serum globulin present. This is illustrated by examples 
selected in the following table :— 


Proteids in the bloed serum. 


cr \ 
Total proteids Serum Serum 


Animal. per cent. globulin. albumin. 
3°10 4°52 
1:78 4°43 
1°32 3°69 
2°18 0°36 
3°31 0°43 
1:17 0°45 


(c.) The serum albumin seems to be a single proteid in cold- 
blooded animals, and cannot be differentiated into three by fractional 
heat coagulation, as in birds and mammals. 

3. In all the vertebrates examined, the globulins of the blood, 
fibrinogen and serum globulin possess the same properties. 


W. D. H. 


Colouring Matterof Serum. By W. D. Hatursurron (J. Physiol., 
7, 324—326).—The blood serum of the pigeon, hen, dove, and tortoise 
is of an orange-red colour. This is due to the presence of a yellow 
lipochrome (Serum lutein), which can be most readily extracted by 
means of ethyl alcohol. It gives the ordinary colour tests for lipo- 
chromes, and is soluble in alcohol, ether, chloroform, benzene, carbon 
bisulphide, and light petroleum, insoluble in turpentine. It is 
bleached by sunlight; oxidising and reducing agents have no effect 
on it. It gives spectroscopically a band from 475 to 500. It differs 
spectroscopically and in its solubilities from the lipochrome described 
by Krukenberg (Sitzwngsber. Jena. Gesell. Med., 1885), as occurring in 
the serum of the ox. 

It is identical with the colouring matter of the fat of these same 
animals ; it can also be extracted from the muscles of the pigeon and 
those of the lower limb of the hen: this is due to the fact revealed 
by microscopic examination, of the existence of a large amount of fat 
mixed with the muscular fibres in those situations, W. Dz H. 
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Pepsinogen and Pepsin. By J. N. Lanouey and J. S. Evxins 
(Proc. Physiol. Soc., 1886, 15—16).—The object of the experiments 
was to discover a method of determining the relative amounts of 
pepsin and pepsinogen in any given fluid, and thence to determine 
whether both exist in the gastric glands. The following two methods 
give approximate results:—(1.) This depends on the power of 
sodium carbonate to destroy pepsin being much greater than its 
power to destroy pepsinogen. Thus if equal volumes of neutralised 
acid extract of gastric mucous membrane, and 1 per cent. sodium 
carbonate solution are mixed, ;4; to }$ of the pepsin is destroyed 
in 15 seconds. (2.) This depends on the power of carbonic anhydride 
to destroy pepsinogen being greater than its power to destroy pepsin. 
If an aqueous extract of a frog’s cesophagus be taken, and a stream 
of carbonic anhydride passed through it for half an hour, 3% to 
5% of the digestive power of the fluid is destroyed; whilst if an 
aqueous extract be warmed with dilute acid, neutralised, and then the 
gas be passed through it; there is little or no loss of digestive power. 
This destruction of, pepsinogen by carbonic anhydride is lessened by 
very small amounts of peptone. The passage of carbonic anhydride 
through the aqueous extract produces a precipitate of globulins; but 
pepsinogen is not carried down with this unaltered, since the pre- 
cipitate dissolves in dilute hydrochloric acid, and the solution so 
formed has very slight digestive power. Pepsinogen and pepsin are 
both destroyed at 54—57°, the temperature at which the globulins 
coagulate. The destruction of pepsinogen by carbonic anhydride is 


increased by the presence of a small amount of neutral salt. Oxygen 
does not convert pepsinogen into pepsin. Carbonic oxide has no 
effect on either pepsin or pepsinogen. On applying the above 
methods to the cesophageal glands of the frog, it is found that little 
or no pepsin is present in the cells there. W. D. H. 


Preparation of Peptone. By E. Merck (Dingt. polyt. J., 261, 
316).—The author calls “ nucleo-proteids ’’ substances which, when 
boiled with water under pressure or treated with acids, alkalis, or 
ferments, are resolved into nuclein and albumin, for instance, the 
vitellin of the yolk of eggs or the casein of milk. To prepare peptone 
from these substances 100 grams of casein are treated with 1 litre of 
distilled water at 150—170° for about 10 hours. The mixture is 
then filtered, and the solution containing the peptone again heated 
with water in order to separate additional quantities of unaltered 
albumin remaining in the solution. The final filtrate contains casein- 
peptone, which is separated in the usual manner. Another process 
consists in treating the nucleo-proteids with a 0°1 per cent. solution 
of sodium hydroxide at 80—90° for about eight hours, neutralising 
with acid, filtering and separating the peptone. D. B. 


Casein-peptone. By H. Turerre.ver (Zeit. physiol. Chem., 10, 577 
—588).—Cascin prepared from milk by the author, and “casein 
puriss ” (Merck), were subjected to gastric digestion. The ultimate 
product, peptone, and the intermediate products were submitted to 
elementary analysis. The intermediate products, two in number, are 
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designated propeptone I and II. Propeptone I, precipitated by sodium 
chloride from the neutralised products of digestion, contains three 
substances, which correspond with the proto-, hetero-, and dys- 
albumose of Kiihne and Chittenden. From the filtrate, propeptone II 
is precipitated by hydrochloric acid; this appears to be a single sub- 
stance, its solution is rendered cloudy by acetic acid and ferrocyanide 
of potassium, is not coloured by nitric acid, and gives the biuret 
reaction. After the separation of the propeptones, peptone remains 
in solution and can be precipitated therefrom by phosphotungstic 
acid. W. D. H. 


Compounds of Hematin. By V. D. Harris (Brit. Med. J., 1886, 
2, 103—104).—Iodine and bromine compounds of hematin exist 
that are allied to hemin. They are formed either by allowing iodine 
or bromine vapour to pass through an ethereal solution of hematin ; 
or better, by allowing the halogens to come into contact with hematin 
in a nascent state, that is, by mixing the potassium salt with glacial 
acetic acid, and boiling with a solution of hematin. In physical and 
spectroscopic properties these compounds very closely resemble 


hemin. W. D. H. 


Physiological Chemistry. 


Action of the Pulmonary Tissue in the Expiration of Carbonic 
Anhydride. By L. Garnter (Compt. rend., 103, 280—281).—Pulmo- 
nary tissue contains an acid substance which is distinct from taurine, 
and may or may not be identical with Verdeil’s pneumic acid. This 
acid may play an important part in the expiration of carbonic anhy- 
dride from the lungs by acting on the carbonates in venous blood. 

C. H. B. 

Gastric Digestion during Deprivation of Chlorine. By A. 
Cann (Zeit. physiol. Chem., 10, 522—535).—It is well known that on 
a diet containing no chlorine (powdered meat thoroughly washed free 
from chlorides by means of distilled water), the chlorides disappear 
from the urine. Observations on the gastric juice of dogs fed on such 
diet, showed that secretion to be then free from hydrochloric acid, no 
other acid taking its place. The secretion of pepsin, however, 
continues, and becomes active when dilute hydrochloric acid is added 
to the neutral gastric juice. A small amount of chloride is, however, 
present; this is probably due to some hydrochloric acid being formed 
and uniting with the ammonia produced by putrefactive processes in 
the stomach, to form ammonium chloride. When putrefaction is pre- 
vented by pepper, chlorides are still found united to fixed alkalis. When 
carbohydrates are administered with the washed meat, lactic acid is 
formed, and so peptonisation occurs in the stomach. When excess of 
chlorides are present in the organism, an abundant secretion of hydro- 
chloric acid begins immediately. W. Dz. H. 
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Gastric Juice in Acute Phosphorus Poisoning. By A. Vann 
(Zeit. physiol. Chem., 10, 517—521).—Acute phosphorus poisoning 
produces intense fatty degeneration of the mucous membrane of the 
stomach. In spite of ‘this, it is found in the dog that the gastric juice 
still contains active pepsin and the normal amount of hydrochloric 
acid. Sarcolactic acid is also present; this is in accordance with the 
well-known fact that in phosphorus poisoning the blood is overladen 
with abnormal acid products, which find their way into the urine, and 
it would now seem into the gastric secretion also. These observations 
may throw light on digestive processes in man during attacks of fever, 
a certain amount of fatty degeneration of gland cells being then 


present. W.. D. H. 
The Estimation of the Nitrogen in Products. of Metabolism. 
T. Preterur (Zeit. physiol. Chem., 10, 561—576).—The author has 
previously criticised Stutzer’s method of investigation of this subject 
{this vol., pp. 377, 571). He now supports his position by experiments 
on pigs, im which he contrasts the results obtained by the method of 
natural digestion with those obtained by Stutzer’s method of artificial 
digestion. Stutzer found that for every 100 grams of dry food 
material 0-4 gram of nitrogen passed off in products of metabolism ; 
the author obtains an average number nearly twice as great. 


W.. D. H. 


Digestion in Rhizopods. By M. Greenwoop (J. physiol., 7, 
253—273).—Amooba and actinospherium were the animals observed. 
Starch is net digested by either animal ; fat globules are not digested 
by ameeba,.a slow digestion of them probably occurs in actinospherium. 
Nitrogenous food is digested, not by direct contact with the acting 
protoplasm, but by something passed out by the protoplasm into the 
vacuole of digestion. This secretion is probably not acid, but its 
formation isnet excited by such innutritious material as litmas; the 
methyl-violet:and tropwolin ‘tests were unsuccessful. W.. D. H. 


Nutritive Value of Edible Fungi. C. T. Mirver (Zeit. physiol. 
Chem., 10, 5083—516). A large number of edible mushrooms of 
various kinds gathered in Sweden were submitted to the following 
analyses, the results of which are given in complete tables:—(1) Total 
nitrogen; (2) proportion of proteid nitrogen to extractive nitrogen ; 
this analysis was founded on the fact that the proteids of the dry 
powdered fungi were insoluble, the extractives soluble in 80 per 
cent. alcohol; (3) artificial digestion experiments; the proteids were 
submitted to gastric digestion, the residue to pancreatic digestion; 
the final residue weighed and analysed. The proportion of digestible 
to indigestible proteids was thus found. The average percentage of 
protcid present was found to be 15°7 of dry material, of which over 
half (87 per cent.) was digestible. The nitrogenous value of these 
fungi is therefore very near that of cabbages, which contain on an 


average 13°3 per cent. of proteid (Bohmer ; Landw. Versuchs-Stat., 28, 
247). W. D. H. 
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Digestibility of Fresh and Dried Beet-residues. By T. 
Pretrrer and F. Leuman (Bied. Centr., 1886, 537—539).—Sliced 
beet from the diffusion process was employed as fodder for two sheep; 
during one period, they were fed with it in the damp state, and for 
another equal period with it in the dry state, the total solid matter 
being the same in quantity; during both periods, they received extra 
fodder of hay, wheat-chaff, and earthnut cake; the results show that 
the dried residue is quite as digestible as the fresh, and is of equal 
nutritive value. J. F. 


Presence of Iron in the Liver. By S. 8S. Zatesxt (Zeit. physiol. 
Chem., 10, 453—502).—All observations hitherto made on the amount 
of iron in the liver have been made when the organ has contained 
blood, and are therefore of but little value. The liver can be obtained 
perfectly free from blood by thoroughly washing it out from the 
vessels by means of a 2°5 per cent. cane-sugar solution; this solution 
does not alter the liver cells, either macroscopically or microscopically. 
Tron is found to be a constant constituent of liver tissue; its quantity, 
however, varies within wide limits. It is found in all the morpho- 
logical constituents of the liver tissue in organic combinations, both 
with albuminates and with nuclein. In the iron-nuclein group of 
compounds, one is present which gives the ordinary tests for iron in 
contradistinction to the others which do not; from this latter group 
one compound, hepatin, has been isolated as follows :—The liver cells 
are first extracted with 75 per cent. sodium chloride solution, the 
residue submitted to artificial gastric digestion to remove proteids; 
the residue is extracted with ether to remove pigment, fat, &c., 
dissolved in ammonia, and precipitated by alcohol. The iron in these 
compounds is present in at least two, probably in three, states of 
oxidation, in the ferrous, ferric, and ferrosoferric states. In all cases 
oxide was found, ferrous in 52 per cent. Phosphoric acid in 40 per 
cent. of the livers analysed was not present in suflicient amount to 
combine with all the iron. The amount of dry residue of the liver 
varies, like the iron, within wide limits. Proteids precipitable by 
carbonic anhydride are not present in the liver. In the microscopical 
investigation of the liver, the momentary contact of the tissue with 
the clean steel of the section cutter does not influence the micro- 
chemical reactions. Of all the macrochemical reactions the most 
delicate is that with potassium thiocyanate and hydrochloric acid, 
or with potassium ferro- or ferri-cyanide and hydrochloric acid ; this 
latter test is also the best adapted for microscopical investigation. 

W. D. H. 


Influence of Strychnine and Curare on the Glycogen of the 
Liver and Muscle. By B. Demanr (Zeit. physiol. Chem., 10, 441— 
452).—In each experiment, two animals (rabbits or new-born dogs) 
were killed ; one by the poison, the other by bleeding. The amount 
of glycogen in the liver and muscles of the two animals was then 
estimated, and it was found that the glycogen in the organs of the 
animal killed either by strychnine or curare, was diminished greatly, 
uften to the merest trace in both the liver and the muscles. The 
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urine of animals killed by strychnine contained no sugar, but in that 
of those killed by curare, sugar was always present. 

In new-born dogs, the lethal dose of strychnine is greater than in 
adults, but a small dose which produces no convulsions causes a 
great diminution of the glycogen contained in the organs Lig 

Liquid from a Cyst. By P. Macquaire (J. Pharm. [5], 13, 222 
—224).—The liquid was taken from the inguino-abdominal region of 
a man 32 years of age. The total amount was 268¢.c. On allowing 
it to remain in a flask for some days, it separated into two distinct 
layers; the upper layer was yellow by transmitted, and green by 
reflected light, slightly odorous, viscous, and of a syrupy consistence ; 
its reaction was alkaline, and when dried at the ordinary temperatuie 
gave a translucent residue. The lower layer was greenish-white, 
and apparently consisted of a fibrinous coagulum, enclosing a larye 
number of pus globules visible under the microscope. The whole 
was thrown on a filter, and the filtrate had a sp. gr. of 1:0199 at 
0°, and gave a solid residue of 7°9 per cent. and an ash of 0°37 pur 
cent. Dilute acetic acid added drop by drop to the filtrate throws 
down a white precipitate, insoluble in slight excess of the reagent, but 
soluble in a large excess of pure acetic acid. The acidified licuid, 
separated from the white precipitate, forms a gelatin-like dise on 
its surface when heated on the water-bath. The original filtrate, 
diluted with 10 volumes of water and treated with a current of car- 
bonic anhydride, gave an abundant precipitate of puraglobulin and 
fibrinogen. The filtrate from this precipitate gives no precipitate 
with dilute acetic or nitric acid; but concentrated nitric acid gives 
an abundant precipitate of albuminoid matter, which is promptly 
coloured yellow, probably by the transformation of a small quantity 
of this substance into xanthoproteic acid. Dilute aqueous soda re- 
dissolves the precipitate, and the solution, althongh limpid, retains 
the yellow colour. The original liquid, diluted with water and treated 
with nitric acid containing nitrous acid, gives the characteristic green 
coloration produced by the colouring matter of bile; this liquid was 
found to have the composition :—Water, 92°100; paraglobulin, 2°30 ; 
fibrinogen, 1:373 ; albumin coagulated by heat, 0°684; albumin coagu- 
lated by nitric acid only, 3°775; mineral constituents, 0-038 per cent. 
Hence the albuminoid matter amounted to 7°862 per cent., including 
under this term several products which present the general characters 
of such matter. J. T. 


Composition of Suint. By E. Maumené (Compt. rend., 103, 350 
—352).—The author confirms Buisine’s results (this vol., p. 902). 
The products of the pyrogenic decomposition of that portion of the 
suint which dissolves in water are extremely complicated. Alkaline 
substances are removed by means of dilute sulphuric acid, and acids 
by treatment with concentrated aqueous potash. The liquid tlen 
contains ethyl ether mixed with ethyl alcohol and analogous com- 
pounds, ketones, &c. This is the first case in which ether has ben 
found amongst the products of pyrogenic decomposition. 

C. H. B. 
4b2 
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The Precipitate produced by Picric Acid in Normal Urine. 
By M. Jarre (Zeit. physiol. Chem., 10, 391—400).—With human 
urine, the addition of a concentrated solution of picric acid produces 
in the course of an ‘hour a small amount of crystalline sediment. On 
treating’this precipitate with hot water, two substances can be sepa- 
rated from:it: one insoluble in hot water, uric acid; the other, com. 
prising the greater part of the sediment, soluble in hot water; the 
latter is a double salt of creatinine picrate with potassium picrate, 
having the formula C;H,;N,0,C,H,O(NO,); + KC,H,O(NO,);. It 
crystallises in lemon-coloured needles or thin prisms, is readily solu- 
ble in hot alcohol, sparingly in cold alcohol, and almost insoluble in 
ether. It contains no water of crystallisation, and detonates when 
heated. ‘Besides these two substances, there are others present in 
smaller quantities which have not yet been investigated. With dog’s 
urine, the precipitate obtained with picric acid contains little or no 
uric acid. The kynurenic acid of dog’s urine is not precipitated. 

Creatinine picrate, C,H;N;0,C,H,0(NOz)s3, is formed when solutions 
of picric acid and creatinine are mixed; after being recrystallised 
from hot water, it forms thin, yellow, lustrous needles; it is free from 
water of crystullisation, and detonates on heating. It is more easily 
soluble in water than the double salt above mentioned. Creatinine 
kynurenate, formed by adding powdered kynurenic acid to a hot dilute 
solution of pure creatinine, crystallises’in bundles of colourless thin 
prisms, which are easily soluble in water, but decompose when the 
water is heated with formation of kynurenic acid. 

When a solution of picric acid is added to a solution of creatinine 
with a drop of dilute potash or soda, a deep red colour is produced 
even when the dilution of the creatinine is 1: 5000, This is a delicate 
test, and by it the presence of creatinine can be shown in the urine of 
man, dog, and rabbit. Acetone gives a similar but not so intense a 
colour in the cold; dextrose gives the colour only after heating. 

W. D. H. 

Lipaciduria. By R.v. Jaxscn (Zeit. physiol. Chem., 10, 536— 
560).—Observations on the occurrence of fatty acids in the urine of 
healthy and diseased persons led to the following results :— 

1. In normal urine, traces of fatty acids occur, the highest amount 
being 0°008 gram per diem, and the acids present are formic and 
acetic. 

2. On treating normal urine with oxidising agents, from 0°90— 
1‘5 grams of fatty acids can be obtained from the day’s total secretion, 
the acids present being formic, acetic, and probably also butyric and 
propionic. 

3. In febrile conditions, 0-06 gram of these acids may be secreted 
per diem; in lipaciduria due to liver disease as much as 0°6 gram 
may be present in the day’s total urine. As with healthy urine, this 


quantity is much increased by previous treatment with oxidising 
agents. W. D. H. 


Uric Acid in Insects and Molluscs. By C. A. MacMoyy 
(J. Physiol., 7, 128—129).—Griffiths (Chem. News, 51) has described 
uric acid in the green gland of the cray-fish, and in the organ of 
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Bojanus of the mussel. The present research shows that uric acid 
can be obtained from the renal organs of other invertebrate animals, 
namely, an insect, Periplaneta orientalis, and from the pulmonate 
molluscs Helix and Limax. The organs suspected to contain uric 
acid were crushed, boiled with distilled water, the extraet evaporated 
to dryness, washed with hot alcohol, and again dissolved in: boiling 
water and filtered. To the filtrate, excess of acetic acid was-added, 
and in some hours uric acid crystals of various forms, and giving the 
murexide test, were formed, In Helix, the acid occurs in combination 
with soda. W. D. H. 


Absolute Acidity of Animal Fluids: Neutralisation of 
Orthophosphoric Acid. By C. Biargz (Compt. rend., 103, 264— 
267).—A decinormal solution of erthophosphoric acid was mixed 
with an excess of lime-water of known strength, and the mixture 
was either filtered at once or allowed-to stand for a definite time and 
then filtered, care-being taken to avoid contact with carbonic anhy- 
dride. The filtrate was titrated, and the lime left uncombined was 
thus estimated. It was found that by prolonged treatment with 
water, the precipitates gave up a certain amount of lime, and this 
also was estimated. From the results of his experiments, the author 
concludes that in presence of exeess of lime, phosphoric acid forms 
compounds which contain a higher proportion of calcium than the 
normal salt. When 5 mols. of calcium oxide-are brought’in contact 
with 2 mols. of phosphoric acid (H;PO,), the compound P,O,,3°6CaO 
is formed; but if this is washed repeatedly with water,.it has the 
composition P,0;,3°3CaO. Similar compounds are obtained if phos- 
phoric acid is supersaturated with sodium or potassium hydroxide, 
and mixed with calcium chloride. Analogous results are obtained 
with barium and strontium, and it follows that the basicity of ortho- 
phosphoric acid cannot be accurately determined since it varies with 
the conditions. Many animal fluids contain phosphates and phos- 
phoric acid, and it follows that their acidity cannot be determined 
absolutely, but will vary with the conditions. C. H. B. 


Snake Poison. By R. N. Wotrenpen (J. Physiol., 7, 327— 
370).—With regard to the venom of the Indian cobra (Naja tri- 
pudians), it is found that its toxicity is not due to any bacterium or 
living organism, nor to any alkaloid—alkaloids and ptomaines are 
entirely absent from the venom—nor is it due to any cobric acid such 
as was described by Blyth (Analyst, 1, 204). The author finds that 
the crystals to which the name cobric acid was given are in reality 
composed of calcium sulphate. The venom, however, is sometimes 
faintly acid, sometimes neutral. The poisonous properties of the 
venom are due to its proteid constituents, which are as follows :— 
(1) Globulin, which is always present and kills by causing asphyxia. 
(2) Syntonin, which is precipitated with magnesium sulphate with 
the globulin. It dialyses through parchment paper to some extent. 
The poisonous property of the acid dialysates is due to this proteid, 
not to cobric acid. Its action is similar to that of the globulin, but 
less intense. (3) Serum albumin; this is also toxic, producing 
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paralysis. (4) Traces in some specimens of hemialbumose, and 
questionable traces of peptone are regarded as accidental. 

With regard to the venom of the Indian viper (Duboia Russellit), it 
is found to be of the same reaction as that of the cobra; but here 
again there is no toxic acid, alkaloid, or living organism, but the 
proteids are the poisonous constituents; these are three in number :— 
(1) Globulin, which greatly preponderates as in cobra venom; 
(2) Serum albumin in small amount; (3) A proteid which possesses 
many of the properties of an albumose. True peptones do not occur, 
and it is probable that the substances described by Weir, Mitchell, 
and Reichart in crotalus, copperhead, and mocassin venoms as pep- 
tones are in reality albumoses. W. Dz. Hz. 


Action of Tin on the Animal Organism. By T. P. Wurrr 
(Pharm. J. Trans. [3], 17, 166—168).—Stannotriethyl acetate and 
sodium stannous tartrate were employed, and some 150 experiments 
were made with frogs, rabbits, and dogs. Frogs receiving 1°5 mgrm. 
of stannotriethy] acetate were completely paralysed the following ‘day, 
whilst doses of 2°5 to 5 mgrms. caused death in 8 to 10 hours. With 
the sodium stannous tartrate, 15 to 20 mgrms. injected under the skin 
killed frogs in four or five days, and when 5 mgrms. was administered 
every four days, death ensued in three or four weeks. In all cases the 
central nervous system is affected, producing paralysis accompanied 
by diminution of the power of the heart. Rabbits immediately after an 
intravenous injection of 5 mgrms. are seized with transitory heaviness, 
followed in an hour or two by diarrheea, colic, and ultimately death. 
Dogs injected with 25 mgrms. in vena saphena, howl, pass water 
and feeces, and in a few minutes intermission of respiration and failing 
of the heart's action ensue; by the use of artificial respiration, the 
animal recovers, but in an honr or so is attacked in a manner similar 
to the second set of effects with the rabbits. Post-mortem examina- 
tions show :—Heart in diastole, blood thin and dark ; lungs collapsed 
and hyperemic; intestines and stomach soft and very hyperemic; 
mucus membrane easily loosened, covered with mucous, and slightly 
inflamed; liver pale, but somewhat enlarged; urine in bladder 
contains albumin. Experiments with the double salt confirmed 
these results, but much larger quantities had to be employed. When 
stannotriethyl acetate was administered per orem in small doses daily, 
or in larger doses at longer intervals, the animals died of the above 
symptoms after 10 or 14 days. Sodium stannous tartrate was not so 
effective, 240 to 360 mgrms. given to rabbits at long intervals caused 
death usually in the third week. With dogs, however, receiving even 
more than 60 mgrms. daily, only the hind legs and digestion are 
weakened for the time. In fact, the tin is not absorbed into the system, 
but passes away in the urine ‘and feces; when opium and bismuth 
are given along with it the effect is more pronounced. The blood 
and urine of a rabbit 48 hours after injection of 5 mgrms. of stanno- 
triethyl acetate contained no tin, whereas with the double salt traces 
of this metal were found in the blood four to five days after injection, 
and in the urine after 12 hours. The stannotriethyl acetate is evidently 
readily decomposed in the blood, whilst the double salt is not; this 
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explains the activity of the former and the sluggishness of the latter 
of these two substances when introduced into the animal organism. 
Examination of the parts of a rabbit after being visibly affected by 
injection with 30 mgrms. of tin, showed that the muscles contained 
00078 per cent. of tin; the heart, liver, and kidneys 0°0083 per cent. ; 
the brains 0°025 per cent. In a dog receiving 150 mgrms. tin as 
double salt, after five days 340 grams of blood contained no tin, 
235 grams of liver contained 00024 gram, 41 grams of brain 
0°001 gram. The action of tin on and in the digestive tract and on 
the nervous system is explained. From other experiments, the author 
concludes that tin is entirely devoid of danger when taken internally 
in any form that could arise from being in contact with fruits*or 
vegetables, and such cases of accidental poisoning attributed to tin he 
believes were due to solder or impurities—arsenic, copper, and lead. 


A. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Ferments. By A. Hansen (Ann. Agronom., 339—340; from Bot. 
Zeit., 1886, 137).—The author has examined the latex of different 
species of plants for the presence of ferments. He finds none in 
the Euphorbiacee, in Ficus elastica, Scorzonera, Taraxacum, or the 
juice of the opium poppy. The latex of Ficus Carica, on the 
other hand, contains principles capable of effecting four fermen- 
tative changes; they peptonise albuminoids in the presence of 
either alkalis or acids, act like diastase on starch, and coagulate 
the casein of milk. 20—100 grams of fibrin previously caused to 
swell by immersion in hydrochloric acid of 02 per cent. strength, are 
completely dissolved in 10—30 minutes when treated at 40° with 
2—3 c.c. of this latex. The products of this digestion are the same 
as with pepsin, yet the two ferments are not identical, since the 
ficus latex peptonises in presence of alkalis as well as acids, although 
more slowly. Probably there are two peptic ferments present, one 
acting in acid, the other in alkaline solutions. By digestion with 
hydrochloric acid, the latex entirely loses its peptonising properties ; 
digested with sodium carbonate (which destroys the activity ot 
pepsin) it retains them intact. If a few drops of the latex be added 
to milk, which is then raised to the boiling temperature, the casein is 
at once precipitated. Incipient ebullition therefore does not destroy 
the curdling power of this latex, although prolonged ebullition does, 
and even a temperature of 65° if continued for two hours. The 
diastatic action of this latex is demonstrated by the partial trans- 
formation of starch-paste and glycogen into sugar. When the latex is 
precipitated by alcohol and the precipitate taken up with water, the 
action on milk and on starch is found to persist, whilst that on fibrin 
disappears. 
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The latex of Carica papaya peptonises, precipitates casein, and 
transforms starch into sugar: 

The author does not consider: that these vegetable ferments play 
any réle in the nutrition of the plant (compare Martin, this vol., p. 641 
and 642, and Green, ibid., p. 826). J. MH. M. 


Activity of Fungoid Ferments. By N. W. Diaxonow (Bied. 
Centr., 1886, 575—576).—This is a preliminary report of the author’s 
observations, which lead him to the following conclusions, namely, 
that the production of carbonic anhydride, in the absence of free 
oxygen, is not an invariable property of the living cell, but is 
dependent on the nutritive matter in which it exists; the presence of 
glucose is indispensable; the production of carbonic anhydride ceases 
when the oxygen of a solution is exhausted, and when the glucose is 
exhausted. The dissociation of the molecule of albumin does not 
produce carbonic anhydride in the absence of free oxygen, glucose 
being the only material which furnishes. sufficient oxygen for that 
purpose. The organisms live for a time, but quickly die in the 
absence of oxygen, and there is a marked contrast between them and 
others supplied with. a sufficient supply of it. The intensity of the 
production of carbonic anhydride by microscopic fungi diminishes with 
the increasing acidity of the solution when oxygen is absent, although 
under normal conditions the existence of the fungi is not affected by 
this cause. J. F. 


Microscopic Fresh Water Alge. By E. Bréat (Ann. Agronom., 
12, 317—332).—When seeds are allowed to germinate in contact 
with fresh water, they yield a little organic matter to the water. If 
the water be then exposed to light, it soon becomes green throughout 
from the multiplication of minute green alge; and is found to contain 
beside colourless organisms, infusoria, bacteria, &c. The green uni- 
cellular algw, which have been made the subject of a number of 
observations by me author, are minute oval or spherical bodies 
seldom exceeding ;,5;5 of a millimetre in diameter. ‘They are single, 
or in groups of two or three, with an integument derived from the 
mother cell, and multiply by means of zoospores. They contain 
chlorophyll, and are in fact simply microscopic plants, but being very 
widely diffused and abundant in nature they fulfil important functions. 
Under the action of light, they actively decompose carbonic anhydride 
dissolved'in the water, and this soon. becomes saturated with oxygen, 
the excess of which either goes to support infusorial life or escapes 
into the air. They also decompose bicarbonate of lime dissolved in 
the water, and thus give rise to a calcareous deposit. Being able to 
live in neutral or slightly alkaline liquids, they may, by the oxygen 
which they disengage, serve to oppose or even arrest putrefaction. 
Light is absolutely essential to their development and to their repro- 
duction by zoospores. They rapidly remove nitrates and ammonia 
from water, since these two substances supply the nitrogen necessary 
to their growth; in the dark, however, liquids charged with these 
alge evolve ammonia. J. M. H. M. 
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What is DiastaseP By J. Franxnauser (Ann. Agronom., 12, 
340—341; from Der Bund (Berne), 3'7, 126).—The author has studied 
both chemically and microscopically the transformation of starch 
into sugar aud the solution of the cellular membranes which occur 
during the germination of barley. A grain of barley moistened with 
water, swells, and absorbs a perfectly definite quantity of the latter, 
and it appears to be the embryo which first absorbs the liquid. 
Respiration then commences and the temperature rises to 30°. During 
the development of the embryo, the albumin undergoes great modifi- 
cation, the cell walls become softened, and are in:great part dissolved 
by the time the embryo has grown to two-thirds-or three-fourths the 
length of the grain.. Up to this time, the layer of gluten cells retains 
the cell wall, and the starch of the grain is still intact. Are the 
softening and solution of the cell walls effected by diastase secreted 
by the embryo, or by the intervention of microbes as held by Duclaux 
and Pasteur? The author has failed to detect microbes after the 
most careful search, and therefore attributes the action to diastase, or 
at any rate to some analogous chemical agent, since: diastase itself is 
still an unknown substance. Besides earbonic acid, certain stronger 
acids are generated, during the germination of potatoes and barley for 
example, and Frankhauser has succeeded in separating formic acid 
by operating on large quantities of malt by treatment with 5 per cent. 
potash and distillation. He finds that this formic acid, as well as 
the commercial article prepared from other sources,. possesses the 
property of transforming starch into sugar. The author supposes 
that the fermic acid secreted by the embryo attacks first the cell walls 
nearest it, being readily absorbed and cenducted by them; after the 
embryo has been killed by drying, the formic acid attacks the starch 
in exactly the same way as sulphuric acid would do. 

J. M. H. M. 


Assimilation of Asparagin by Plants. By P. Barssier (Landw. 
Versuchs-Stat., 1884, 231—240).—Maize plants placed in a solution 
containing asparagine, will not grow for long, their roots become 
diseased, &c. It was arranged that the plants should be in a solu- 
tion containing the usual mineral constituents only for a few hours, 
and then be transferred to a solution of asparagine; this answered 
fairly well, and a full description is given of the appearance of the 
plants thus grown when compared with others which did not receive 
asparagine, as also descriptions of the plants when grown under 
other conditions; those grown in asparagine contained much less dry 
matter but more nitrogen than those under normal conditions. Some 
plants were also supplied with potassium nitrate in place of asparagine, 
but both sets having been in the nitrogenous solution were transferred 
to a normal nitrogen-free solution for some time, and then back to 
the asparagine and nitrate solutions respectively; as regards the 
development of the plant, the nitrate solution was rather the most 
effective, and the percentage of nitrogen present in the plant was 
slightly higher, yet the experiments show that asparagine can be 
assimilated by plants with as good results as nitrate if decomposition 
products of the amide are avoided, and this was done in the present 
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case by permitting the plant to remain in the solution of asparagine 
for a short period of time only. E. W. P. 


Absorption of Carbonic Anhydride by Leaves. By Denératn 
and Maquenne (Compt. rend., 103, 167—-169).—10 grams of fresh 
leaves were brought into contact with a known volume of carbonic 
anhydride at a constant temperature. The proportion of carbonic 
anhydride absorbed by leaves under atmospheric pressure increases 
with the proportion of water contained in the leaves, but diminishes 
with a rise of temperature. The coefficient of absorption of carbonic 
anhydride by the water in the leaves, within ordinary limits of tem- 
perature, is greater than the coefficient of solubility of the gas in pure 
water. At ordinary temperatures, the absorption is instantaneous, 
but at 0° it is slower, and requires five or six minutes. 


C. H. B. 


Comp dsition of Vines. By A. Hitcer and L. Gross (Landw. 
Versuchs-Stat., 1886, 170—196).—A large portion of this article is 
occupied by a résumé of the work of others on the same subject, and 
with the analytical details, which are given in full. All parts of the 
vine, the leaves, fruit, stalks, &c., at all ages were examined as regards 
organic constituents and ash. In the exuded sap from the cut vines 
were found saccharose, calcium tartrates, citrates, and succinic avid, 
inosite, and an unknown mucilaginous extractive ; in the young shoots 
and leaves, “tartar,” calcium tartrate, quercetin, quercetrin, tannin, 
starch, tartaric and malic acids, gum, inosite, glucose, saccharose, 
oxalic and glycollic acids, also a substance extractable by ether, 
ammonium compounds, calcium phosphate and sulphate; in autumn 
inosite and malic acids are absent from these parts of the plant. In 
the tendrils, the author found sugar, “tartar,” calcium oxalate, and a 
not inconsiderable quantity of some pectous substance ; in the fruit 
were found tannin, tartaric and malic acids, as well as their calcium 
and potassium salts, succinic, glyoxylic, and glycolic acids, inosite, 
dextrose, and levulose, albuminates, colouring matters, and traces of 
quercetin and quercitrin. The ashes of the fruit with their stems and 
that of the tendrils are rich in phosphates and alkalis, whilst the ashes 
of the leaves and wood are remarkable for the large quantity of lime 
and carbonates present; magnesia is evenly distributed, ranging from 
1-5 per cent. in the tendrils to 1 per cent. in the ripe fruit. Iron and 
silica are found principally in the leaves, and only as traces in the 
tendrils. The percentage of sulphates is very variable. 


E. W. P. 


The Presence of Mannitol in the Cambium Sap of Pines. 
By J. Kacuer (Monatsh. Chem., 7, 410—415).—On evaporating 
the sap from the cambium layer of pines, to about one-fifth of its 
original bulk, acicular crystals of mannitol separate gradually. 
There are also present coniferin and a compound containing manga- 
nous oxide, magnesia, and oxalic acid; this is deposited as a sandy 
powder from the mother-liquors of the mannitol with dextrose, 
formed by some fermentation process. VV. BV. 
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Development of the Sugar-beet. By A. Grrarp (Compt. rend., 
103, 159—162).—Mainly a summary of papers which have already 
appeared. In the early stages of its growth, the energies of the plant 
are chiefly directed to the formation of leaves and rootlets, but after 
the middle of the second month, the growth of the root becomes pro- 
portionally very rapid, and the sugar formed in the leaves is stored up 
in it, together with water and inorganic salts taken up from the soil 
by the rootlets. C. H. B. 


Accumulation of Sugar in the Root of the Sugar-beet. 
By L. Brasse (Ann. Agronom., 12, 305—317).—The accumalation of 
reserves of insoluble materials, in various parts of the vegetable 
organism, has found its complete explanation at the hands of Dehérain. 
That author, by an application of the known laws of diffusion, shows 
that if a dialysable substance is rendered insoluble or precipitated 
within certain cells of a plant as fast as it diffuses in from without, 
a reserve of it will be stored up within those cells, because more and 
more of the substance will find its way through in order to restore 
the equilibrium (as regards strength of solution within and without 
the cells) which is constantly being disturbed by the precipitation. 
The storing up of soluble reserves, as for example cane-sugar, in the 
beetroot, is not very susceptible of this explanation, since even if it 
be admitted that the cane-sugar forms an insoluble compound with 
protoplasm within the root-cells, the fact has to be accounted for 
that in the commercial process of extraction, the whole of this sugar 
is yielded to the water employed in the diffusion process. 

The following is the author’s explanation :—Cane-sugar forms a 
non-dialysable compound with protoplasm, which compound has a 
certain tension of dissociation; that is to say, if it is in contact 
with a sugar solution of less than a certain strength, a portion of 
the compound breaks up, and sugar passes into solution until the 
critical strength is reached; if brought into contact with a stronger 
sugar solution than this, a portion of the sugar in the solution com- 
bines with protoplasm, should there be an excess of the latter, until 
the critical strength is again reached. In support of this explanation, 
the author cites several series of experiments on beetroots of different 
degrees of richness in sugar. The sugar being carefully determined in 
slices in these roots, duplicate slices were placed for 24 or 48 hours in 
sugar solutions of different strengths, kept at 10°, and any increase 
or diminution in the strength of these solutions was then deter- 
mined in a pipetted portion. It was always found that the weaker 
solutions of sugar increased in strength by contact with the beet- 
root, whereas the stronger solutions diminished in strength. For 
example, a slice of a very rich root, containing 248 per cent. of 
sugar, placed in a solution containing 2°4 per cent. of sugar, increased 
the strength of the latter in 24 hours to 2°6 per cent.; placed in a 
5 per cent. solution of sugar it effected a reduction to 4°9 per cent. ; 
and a 10 per cent. sugar solution marked after the immersion only 
98 percent. It should be noted that the beetroot withdrew sugar 
from the last two solutions, although they were much poorer in sugar 
than the juice of the beet itself. A precisely similar slice of this 
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root was chloroformed and placed in solutions of the strengths 
already mentioned. In this case, all the solutions were strengthened 
by contact with the beetroot, so that the property of withdrawing 
sugar from solutions weaker than its own juice, but above a certain 
critical strength, appears to belong to the root only while all its 
contents are in @ living or active condition. In another set of expe- 
riments, the author proves that the living beetroot does not withdraw 
sugar from the solutions by mere imbibition of liquid, for he shows 
that a slice of root containing 11°36 per cent. sugar,.when placed in a 
solution of 4°85 per cent., actually lost in water and gained in sugar 
at the same time. J. M. H. M. 


Lecithin in Plants. By E. Hecxet and F. Scrtagpennaurren 
(Compt. rend., 103, 388—390).—The plants were exhausted with 
light petroleum and chloroform, the liquid distilled off, the residue 
treated with potassium nitrate; the product dissolved in dilute nitric 
acid, evaporated to dryness and heated, and the aqueous solution of 
this residue was tested for phosphoric acid by means of uranium 
solution and ammonium molydate. Precipitates were obtained with 
the extracts from the juices of jequirity (0°050 per cent. P,Q), 
arachides (0:005 per cent.), fedegosa (U'235), fenugreek (0°266), black 
musturd (0°040), and white mustard (0°035), and from the fatty sub- 
stances from the leaves of Erythroxrylon hypericifolium (0-010), the roots 
of Phryniun beaumetza (0°100), and the leaves of Globularia alypum 
(0°005). No precipitates were obtained from the following oils :— 
Olive, sesame, linseed, cotton-seed, poppy, laurel, and castor-oil. 

The phosphorus can only have been derived from lecithins, and this 
conclusion is confirmed by the fact that when some of the oils which 
yield most phosphoric acid are saponified by: baryta, the soxps contain 
both glycerol and phosphoric acid. C. H. B. 


Chemical Examination:of the Fruit of Daphnidium Cubeba. 
By J. O. Brarrawatre and E. H. Farr (Pharm. J. Trans. [3], 17, 231 
—233).—The fruit of D. cubeba bears some resemblance to genuine 
cubebs (Piper cubeba) ; therefore, investigations were made to deter- 
mine the points of distinction. The botanical character and dis- 
tinctive features are noted, and all: methods and processes of separation 
in the chemical examination are fully described. The dry pulverised 
drug was successively exhausted with light petroleum, ether, alcohol 
and water. The petroleum extract (24°2 per cent.) contained 1°25 per 
cent. volatile oil of a pale-yellow colour, solid at 155°, melting 
point 17°, sp. gr. 0°911, soluble in alcohol and chloroform in all 
proportions, insoluble in carbon bisulphide; it is noteworthy that 
this volatile oil gives yellows or browns with reagents which 
produced violets or blues with the volatile oil of cubebs. The 
non-volatile portion consists chiefly of lauric, capric, and oleic acids, 
and some resin. The ethereal extract (11°5 per cent.) contained two 
alkaloids, three resins, and a trace of a glucoside-resin. One alkaloid, 
not precipitated by lead acetate, forms a crystalline hydrochloride, 
acetate, platinochloride and aurochloride, gives precipitates with 
alkaloid reagents, but produces only negative colour reactions; the 
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other alkaloid is precipitated by lead acetate and yields crystalline 
salts, but gives neither the usual precipitates nor colours. Of the 
resins one is insoluble in benzene; the other two are soluble in this 
medium, but only one of them dissolves in carbon bisulphide. The 
alcoholic extract (3°5 per cent.) contained two neutral resins, a gluco- 
side resin, and a trace of alkaloid. The water extract (58 per cent.) 
contained neither alkaloid, glucoside, nor sugar. The ether residue 
has an arematic bitter taste, and less than 01 gram caused purging 
and vomiting. The fruit contained 534 per cent. moisture and 
5°998 per cent. ash. D. A. L. 


Examination of the Leaves of ASsculus Hippocastanum 
and of Acer Dasycarpum. By F. O. Ray (Pharm. J. Trans. [3), 
17, 108).—The leaves of .the horse chestnut (2. hippocastanum) and 
of silver maple (A. dasycarpum) have been examined and found to 
contain neither cocaine, caffeine, nor other principles of special 
interest. Even esculin is‘absent from the leaves of horse chestnut. 


D. A. L. 


Proteids of Wheat Flour. By 8. H. C. Martin (Brit. Med. J., 
1886, 2, 104—105).—Gluten does not exist in flour as such, but is 
formed by the action of water(perhaps also by a‘ferment action) on 
the proteids pre-existent in the flour. The doctrine of a ferment 
action is-supported by the fact that washing flour with water at a low 
temperature (2°) does not lead to the formation of gluten. Gluten 
is insoluble in cold water, andin 10 to 15 per cent. sodium chloride 
solution. It dissolves partially in alcohol and in boiling water. Both 
these extracts contain the same substance, which is an albumose, and 
to which the name “ insoluble phytalbumose” is given; it corresponds 
with two substances, called by Ritthausen gliadin and mucedin. It 
gives the stickiness to gluten. The insoluble residue is called gluten- 
fibrin. Boiling water, besides dissolving out the insoluble albumose, 
coagulates the residue, gluten-fibrin. -Gluten-fibrin.can be completely 
dissolved -by 0°2 per cent. hydrochloric acid: both it and insoluble 
phytalbumose are converted into true peptones by means of pepsin 
and trypsin. Flour itself contains two proteids: (1) Globulin of the 
myosin type coagulating between 55° and 60°, precipitated by sodium 
chloride and magnesium sulphate ; (2) soluble albumose. Both these 
proteids can be-extracted from flour by means of a 10 to 15 per cent. 
sodium chloride solution. They are considered to be the precursors 
of gluten, according to the followmg scheme :— 


Gluten = Glaten-fibrin—precursor, globulin 
mes =) Insoluble albamose—precursor, soluble albumose. 
W. D. i. 


Composition of Barley Fat. By A. Sretiwac (Bied. Centr., 15, 
573).—The fat obtained from ground barley by extraction with 
ether, when placed in a vacuum drying oven at 40—45°, becomes a 
yellow-brown oil; when left for a time, a firm, crystalline fat sepa- 
rates, leaving about half the original oil fluid at ordinary tempe- 
ratures; the solid fat melts at 13°, and 1 gram requires 182°7 mgrms. 
of alkali for saponification, in this resembling the fats of other 
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cereals. All seeds of the cereals contain a large proportion of free 
fatty acids; that of the barley under examination yielded 13°62 per 
cent. of free fatty acids and 77°78 per cent. of neutral fat, besides 
a fat containing phosphorus, and which calculated to lecithin, 
amounted to 4°24 per cent.; besides the saponifiable fats, plant fats 
contain other substances, such as cholesterin. The composition of 
barley fat is as follows :— 


Free fatty acids 
Neutral fats .... 


The examination of malt combings shows that the fat is probably 
transformed into cholesterin aud similar wax-like bodies during ger- 
mination. Jd. F. 


Waste Water from Starch Factories. By R. Scniirze (Landw. 
Versuchs-Stat., 1886, 197—2()1).—The waste water from starch fac- 
tories contains acetic, propionic, butyric, and lactic acids, as well as 
starch, albuminoids, &c. These compounds, under certain circum- 
stances, form a good nidus for the production of the lower organisms ; 
consequently, from a hygienic point of view, it is of importance to get 
rid of this liquid, of which analyses are given. It is proposed to 
heat the liquid in properly arranged vesse!s to a temperature of 60— 
70°, and to add thick milk of lime until alkaline reaction sets in, and 
then add more liquid to render the mass slightly acid. The yel- 
lowish-brown precipitate having settled, may be dried, when it 
will be found to contain quantities of calcium phosphate, &c., varying 
according to the composition of the waste (“sour”) water; there 
have been found :—Calcium phosphate, 26°6—35°09 per cent., crude 
protein, 8°69—33'85, and organic matter, 5°87—38°08. Such a com- 
pound is said to be well adapted as food for pigs, when given in com- 
bination with brewer’s grains. E. W. P. 


Oxygen in the Air of Forests. By E. Eseruever(Bied. Oentr., 
15, 505—506).—The method of determination was that of Lindeman, 
namely, absorption by dilute phosphorous acid, the only instruments 
required being a Hempel gas pipette and measuring tube. Deter- 
minations were made in 20 localities in Bavaria, the season being 
late in summer and early in autumn; the average of oxygen in forest 
air and that of the open country was respectively 20°78 and 20°82 per 
cent. by volume. The difference is unimportant, but the freedom 
from dust, smoke, and micro-organisms renders the air of the 
country far preferable to that of towns. The author enumeratvs 
many other well-known reasons for preferring residence in a wooded 
country. J. F. 


Dried Beer Grains as Horse Fodder. By Sarvic (Bied. Centr., 
1886, 539—540).—The high price of oats, the cheapness of potatoes, 
and the introduction into commerce of dried beer grains induced the 
author to compound five mixtures of these substances, on which he 
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fed 22 horses ranging from 6 to 19 years old. They were engaged 
fully on the usual work of the farm ; the results were quite satis- 
factory, the young horses increasing well in weight and all keeping 
in good condition. The following is the composition of the various 
rations in kilograms; the potatoes were given uncooked :— 


No. 1. Hay, 2°5; potatoes, 12°5; grains, 2°0; oats, 0°5. 

5; ~ 12°5; sesame cake, 0°75; wheat chaff, 2:0. 
5; - 12°5; grains, 2°5. 

5; - 12°5; »  2°0; linseed cake, 0°5. 

0; oats, 5°0. J. F. 


Composition of Certain Cattle Foods. By Duerricu (Bied. 
Centr., 1886, 57).—The following analyses were made at the expe- 
rimental station of Cassel: the cakes were tested for fat and protein 
only ; the other substances were fully examined ; the number of cake 
samples was large :— 


1. 
2. 
3. 
4. 
5. 


9- 
2: 
2: 
5: 


Fat. Protein. 


—— = whe 


C a) f— y 
Average. Min. Max. Average. Min. Max. 


Cotton-seed cake... 143 9: 17°6 43°3 39°38 48:7 

Do. et : 18:3 43°8 401 45°6 
Sesame cake . ’ 17°7 37°4 346 411 
Rape cake 6 . 11°4 33°6 30°33 368 
Poppy-seed cake .. “ 2 #1560 373 356 39° 
Rice-flour cake.... ? ; 18°9 ? 57 178 


The following is a selection from a longer list :— 


Nitrogen- 
free 

Water. Protein. > extract. Cellulose. Ash. 

Clover hay 150 13°98 3: 36°06 23°93 7:46 
Wheat chaff 15°33 3°81 6% 4439 22°91 11°94 
Oat straw ........ 15°0 7°58 28°62 2832 7°62 
Meadow hay 15°0 13°11 39°13 =17°55 13°45 
Do. wellsaved 1445 11°93 44:76 17°76 7:59 
Second crop hay .. 15:18 12°87 42°06 1678 917 
Barley straw 13°11 5°25 36°62 38°67 458 
Dried malt grains... 16°95 17°87 41°69 13°84 P 3:06 

- - 


Jensen’s Manner of Protecting Fotatoes from Disease. By 
F. Nose (Bied. Centr., 18¢6, 549—553).—The author reports expe- 
riments made with the system recommended by Jensen, which con- 
sists of earthing the stalks highly (see Abstr., 1885, 1154. A special 
plough has been constructed for the purpose). The experimental 
fields were free from the disease, although from the author’s remarks 
it seems it prevailed in the district. 

The experiments were continued for three years, and in all cases 
the tubers continued free from the disease; in some cases scab was 
found, but not to a great extent. 

It was found that the total yield of crops so protected was less than 


srs ans 
OWsPH ad 


1068 ABSTRACTS OF CHEMICAL PAPERS. 


control plots not treated; in 1883, the loss was 23-03 per cent. ; in 
1854, 10°24 per cent. ; in 1885, 15°42 per cent. This loss is accounted 
for by the injury done to the leaves and stalks during the process; 
the author nevertheless recommends the system to farmers, to be 
tested, at least, in an experimental way. J. F. 


Manuring of Turnips. By C. Brown (Ann. Agronom., 12, 346— 
349, from Agricultural Gazette, March 8, 1886).—The experiments of 
1885, which were similar to those carried out by the author for a 
number of years before, were intended to throw light on the following 
points: :— 

a. To what extent a turnip crop, grown on a typical Norfolk soil, 
may be benefited by the application of potash manures. b: What 
increase would result from the addition of available nitrogen ‘to the 
turnip manure, and the best ‘form in which to apply it. ¢. The com- 
parative value of dissolved and undissolved phosphates. d. The value, 
if any, of magnesia salts. 

Long plots, of half an acre each, were drilled with turnips and 
dressed respectively with dissolved bones, “turnip manure,” super- 
phosphate, superphosphate and greaves, superphosphate and ammo- 
nium sulphate, superphosphate and sodium nitrate. The plots were 
then divided transversely into four equal parts, three of which were 
cross-dressed with potassium chloride, magnesium sulphate, and 
kainite respectively, the fourth receiving no additional dressing. 
Besides ‘these, there were two plots that received no manure, and two 
plots dressed with $ ewt. ground coprolites only. 

The yields obtained in these experiments varied from 9 tens 12*ewts. 
and 10 tons 1 ecwt. per acre on the two unmanured plots, to 21 tons 
18 ewt. on the plot receiving turnip manure and kainite, and 21 tons 
1 ewt. on the plot receiving superphosphate, sodium nitrate, and 
potassium chloride. The ‘compound turnip manure” consisted of 
one part ammonium sulphate, one part potassium chloride, and three 
parts superphosphate. The average Norfolk soil, on which these 
turnips were grown, was about 18 inches deep, resting on chalk; it 
contained by analysis 0°23 per cent. of potash soluble in hydrochloric 
acid. The addition of the potash salt or kainite to the other manures 
was in every case followetl by an increased yield; for example, 
whereas superphosphate + sodium nitrate gave 15 tons 15 ewt., 
and superphosphate + ammonium sulphate 16 tons 3 cwt., the same 
manures with the addition of 2 ewt. per acre potassium chloride gave 
21 tons 1 cwt. and 20 tons 14 cwt. respectively. Magnesia salts pro- 
duced little, if any, beneficial effect. 1 cwt. potassium chloride pro- 
duced on the average about the same increase as 4 cwt. kainite. The 
plots receiving ground coprolites gave exceedingly poor yields, 
namely, 10 tons 17 cwts. and 10 tons 1 ewt. Contrary to expectation, 
superphosphate and greaves gave no better crop than superphosphate 
alone. Ammonium sulphate and nitrate were equally efficacious 
as additions to superphosphate; the superphosphate alone gave an 
increase of about 4} tons per acre over the unmanured plots; with 
sodium nitrate cr ammonium sulphate, this increase was raised to 
6} tons. 5 cwt. per acre of dissolved bones, containing 2°74 per cent. 
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ammonia, 19°73 per cwt. soluble sulphate, and 11°67 per cent. 
insoluble and precipitated phosphates, gave about the same increase 
as 4 cwt. superphosphates and 15 cwt. sodium nitrate. 

The plots receiving potash salts were observed to suffer much less 
from drought than the others. J. M. H. M. 


Manurial Experiments with Precipitated Phosphates and 
Thomas Slag. By H. Scuiénemark and others (Bied. Ventr., 1886, 
524—534.).—These experiments on the relative manurial value of the 
phosphatic materials were carried out at the experimental station of 
Cunrau, where moorlands in various stages of reclamation are under 
control. : 

The general rule was that each plot should receive the quantity of 
potash required for development of the plant in the form of kainite, 
but that the phosphoric acid should be applied in quantities of 25— 
40—55 pounds (German) per morgen, some in form of precipitated 
calcium phosphate, others as ground Thomas slag; the plants 
selected were oats, barley, and potatoes. 

With oats, the slag produced somewhat less grain and much more 
straw than the precipitated calcium phosphate, but as the results of the 
whole series of experiments, the author is of opinion that the 
manurial value of the phosphoric acid in both manures is equal, the 
slag, however, is much the cheaper. 

It was also found that under the conditions of the trials, the use of 
more than 25 pounds of phosphoric acid per morgen did not produce 
a commensurate increase of crop. 

The latter portion of the article traces the effects of continued 
cultivation on moorlands, the accumulation of fertilising ingredients, 
their increased solubility and assimilability. J. F 


Action of Various Forms of Phosphoric Acid. By J. Firr. 
BOGEN (Bied. Centr., 1886, 520—523).—These experiments were made 
in continuation of those previously noticed (Abstr., 1885, 1009) ; they 
were carried out with young barley plants, grown in sterilised sand 
contained in glass pots, to which was added, in all cases, a mixture 
of nutritive salts, calcium chloride, magnesium sulphide, calcium 
nitrate, &c. The phosphates selected were. monocalcium phosphate, 
dicalcium phosphate, and Thomas slag, both in the raw state and pre- 
pared according to certain patented processes ; in one of each series of 
experiments humic acid, and in another calcium humate was added. 

The following conclusions have been arrived at by the author :— 

Ground Thomas slag and its precipitates provide sufficient phos- 
phoric acid for the production of a normal crop of barley. 

The addition of humic acid to the ground slag has a rapid and 
vigorous effect, increasing the yield considerably. 

Field experiments with oats and potatoes confirm the previous con- 
clusions, Thomas slag being found as efficacious as the more costly 
manure. The author recommends the application of the slag as long 
as possible before sowing the seeds, and says that salts of ammonia 
should not be mixed with it, but applied after a considerable interval 
of time, as the caustic lime expels the ammonia. J. F. 
VOL. L. 4¢ 
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Analytical Chemistry. 


Chromatometer. By L. Anpriev (Compt. rend., 103, 281—284). 
—The quality of the colour is determined by comparing it with a 
ray of polarised light which gives the same colour, and the quan- 
tity of colour is measured by the thickness of the layer of solu- 
tion at the moment when the comparison is made, the apparatus 
being so arranged that the thickness of this layer can be accurately 
adjusted ; great care must be taken to secure identical conditions of 
illumination in order to make the indications of the same instrument 
comparable with one another. A description of the instrument would 


not be intelligible without the accompanying drawing. 
C. H. B. 


Washing and Drying Precipitates without Exposure to the 
Carbonic Anhydride of the Atmosphere. By A. Joutes (Zeit. 
anal. Chem., 25, 369—371).—A cylindrical glass vessel, having its 
edge well greased, is covered by a ground glass plate, through 
which there are three holes. Through the first, which is fitted with 
a stopcock-funnel, water is introduced; through the second, air 
purified by potash enters; the third is furnished with a glass stop- 
cock syphon, which slides in the caoutchouc stopper, so that it can be 
lowered to the desired level after the precipitate has subsided. When 
the washing is complete, a porous clay cylinder is attached to the 
inner end of the syphon, and the outer limb is connected with a 
vessel from which the air is exhausted. The precipitate collects in a 
lump on the clay cylinder, from which it can readily be transferred to 
the desiccator. M. J. S. 


Normal Solutions and the Retention of Mohr’s System. 
By B. Toutens (Zeit. anal. Chem., 25, 363—365).—The author depre- 
cates the change proposed by Winkler (this vol., p. 96), on the 
ground of the confusion that would be introduced into chemical 
literature if the term “ normal” were once to be applied to solutions 
of any other strength than that now universally recognised. He 
proposes the following formal definition :—‘* Normal solutions contain 
in one litre that quantity in grams of the active substance which in 
the reaction under consideration is equivalent to 1 molecule or 36°5 


grams of hydrochloric acid.” M. J. S. 


Apparatus for Determining Melting Points. By C. F. Rorm 
(Ber., 19, 1970—1973).—The apparatus consists of a flask 65 mm. 
in diameter, with a neck 200 mm. long and 28 mm. wide. A tube 
15 mm. wide closed at the lower end is fused into the opening of 
the flask; it is of such a length that it reaches within 17 mm. of the 
bottom of the flask. The neck of the flask is provided at its upper 
end with an opening which can be closed with a glass tap. Sulphuric 
acid is poured in through this until it reaches about balf way up the 
neck of the flask. When heated, the temperature is nearly the same 
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in each part of the apparatus. A list of melting points determined 
with the apparatus is given to show that it gives good results. It 
cannot, however, be heated above 250°. N. H. M. 


On the Use of Hydrogen occluded by Palladium as an 
Analytical Reagent. By Scnwarzensaca and L. Krirscuewsky 
(Zeit. anal. Chem., 25, 374—375).—Palladium hydrogen precipitates 
from their solutions silver, mercury (from the nitrates), gold, pla- 
tinum, palladium, and copper in the metallic state ; reduces acidified 
permanganates to manganous salts, ferric to ferrous salts, chromic 
acid to chromic oxide, potassium chlorate to hypochlorite, acetic 
acid to aldehyde and alcohol, and nitrobenzene to aniline. Salts.of 
lead, bismuth, cadmium, arsenic, antimony, tungsten, molybdenum, 
zinc, cobalt, nickel, aluminium, cerium, uranium, rubidium, and 
cesium, the alkalis and alkaline earths are not redueed. By employing 
the charged palladium in ample excess, and not leaving it too long in 
the solution, the reduction takes place with quantitative exactness. 

M. J. S. 

Note.—Gladstone and Tribe found that chlorate is reduced to chlo- 
ride without the formation of any intermediate oxy-compound (Trans., 
1878, 308).—M. J. 8. 


Substitution of Sodium Thiosulphate for Hydrogen Sul- 
phide in Qualitative Analysis. By G. Vortmann (Monatsh. Chem., 
7, 418—428).—It is here proposed to substitute sodium thiosulphate 
for hydrogen sulphide for the precipitation of certain metals in quali- 
tative analysis, as a less offensive and equally practicable reagent. 
In outline the method consists, after precipitation of the hydro- 
chloric acid group of metals, and subsequent precipitation of lead, 
barium, strontium, and calcium in part as sulphates, in boiling the fil- 
tered solution with sodium thiosuIphate solution (1 part of the crys- 
talline salt in 5 parts of water); this precipitates copper, mercuric, 
bismuth, arsenic, antimony, and tin salts. The necessary conditions 
are : (i) That the solutions to be examined must not contain too much 
free acid, nor any nitric acid; (ii) the sodium thiosulphate must be 
added in small quantities at a time, and not in excess. 

According to the author, the results are equally satisfactory with 
those obtained by the usual methods. Vv. & V. 


Determination of Nitrogen in Coal and Coke. By S. Scumirz 
(Zeit. anal. Chem., 25, 314—318).—The Dumas and Will-Varren- 
trapp methods give, especially with coke, low and discordant results. 
The following adaptation of Kjeldahl’s process yields results which 
are higher and agree well amongst themselves :—About 1 gram of 
the coal, or 0°5—0O°7 gram of coke, very finely powdered, is mixed 
with 1 gram of mercuric oxide and 20 c.c. of strong sulphuric acid, 
which is then heated for 2 to 3 hours to vigorous boiling. In the 
case of coke, a further quantity of 1 gram of mercuric oxide, and 
then 2 grams of powdered potassium permanganate, are slowly 
added after the first hour’s heating. Frequent shaking is necessary. 
The cooled liquid is diluted, mixed with 140 c.c. of aqueous soda 
(1:25 sp. gr.), and then with a solution of yellow sodium sulphide 

4c2 
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(1:4 gram of NaS for each gram of mercuric oxide). A fragment of 
zinc is added and the liquid is distilled (with precautions against 
spirting) into ~; normal sulphuric acid, which is lastly titrated with 
is normal baryta and rosolic acid. 

Even this treatment fails to give correct results with coke which 
has been in the ovens for 48 hours or longer. M. J. S. 


Estimation of Nitrogen in Milk and Urine of Herbivora. 
By H. Weiske (Landw. Versuchs-Stat., 1886, 305—310).—The nitro- 
gen in the urine of herbivora may be estimated with exactness either 
by Will-Varrentrapp’s or by Kjeldahl’s process, and the additional pro- 
cess of oxidation by permanganate may be employed according to 
desire, but with no advantage. The author finds that Kjeldahl’s 
method yields higher, and therefore more correct results than Will- 
Varrentrapp’s. This is opposed to the results obtained by Horn- 
berger and others (Landw. Versuchs-Stat., 1884, 254). E. W. P. 


Sewage. By W. R. Nicwots and C. R. Atten (Chem. News, 54, 
69—71).—Kjeldahl’s method has been sutcessfully applied to the 
determination of the total nitrogen in sewage. Fifteen samples of 
Boston sewage taken during May, 1885, were examined for ammonia, 
albuminoid ammonia, total nitrogen, total solids, chlorine, and phos- 
phoric acid, and showed considerable variation; for instance, the 
maximum and minimum of ammonia, total nitrogen, solids, and 


chlorine were in parts per 100,000: NH; 11°94 max., 0°95 min.; 
N 17:15 and 1°81; solids, 640 and 178; chlorine, 311 and 59; and of 
P,O;, 7°035 and 0°096. Total solids and chlorine are high throughout, 
owing to the use of sea-water in factories and to the infiltration of sea- 
water. Fermentative tests indicate the presence of urea or some 
similar fermentable nitrogenous substance. D. A. L. 


Azotometry and the Azotometer. By W. Kwop (Zeit. anal. 
Chem., 25, 301—308).—The author has effected various improve- 
ments in the arrangement of his azotometer. A glass tube, with a 
stopcock at its upper end, and widened below into a stopper which is 
ground ‘nto the neck of the reaction flask, is filled with glass beads 
moisten.d with hypobromite. This absorbs and decomposes any 
traces of ammonia carried off by the gas. The reaction flask is 
sometimes made with an internal partition, dividing its lower part 
into two cells, in one of which is placed the hypobromite and in the 
other the nitrogenous substance. It is then easy to regulate the rate 
at which the nitrogen is ev lved. The whole apparatus is immersed 
in water in a glass cylinder, with a tubulure through which passes 
the stopcock for adjusting the water level in the open limb of the 
U-tube. M. J. 8. 


Reduction of Ferric Nitrate in the Nitrometer. By T. Bariry 
(Chem. News, 54, 52).—Ferric nitrate is shaken with sulphuric acid 
in the nitrometer, and after the appearance of the dark raspberry 
tint, the nitric oxide is expelled, and cold, recently boiled distilled 
water is added through the tap, avoiding entrance of air. When 
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cool, the liquid is allowed to flow into a freshly prepared solution of 
potassium ferricyanide, when the blue colour instantly appears. The 
following example is adduced as an instance of sulphuric acid con- 
taining sufficient iron to dissolve a measurable quantity of nitric 
oxide :—8 c.c. of a nitrous sample of Glover acid gave the dark rasp- 
berry tint and evolved 3:0 c.c. of nitric oxide, and on diluting with 8 c.c. 
of water, 0°5 c.c. of gas were liberated. The liquid had a chocolate 
colour, and in the author's opinion contained probably 1 c.c. of gas. 
D. A. L. 

Modification of Sonnenschein’s Process for Determining 
Phosphorus in Iron and Steel. By N. Huss (Zeit. anal. Chem., 
25, 319—326).—The author finds that before precipitating with 
molybdate, it is necessary to completely destroy the carbonaceous 
substances in the iron solution, since otherwise these reduce some of 
the molybdic acid to a lower oxide, which then separates together 
with the phosphomolybdate and is finally found in the magnesia pre- 
cipitate, to which it gives a yellow colour. Simply roasting the 
residue from the evaporation of the nitric acid solution of the iron is 
not sufficient, but by subsequently dissolving it in hydrochloric acid 
and treating with potassium chlorate, the organic matters are entirely 
removed, so that the magnesium pyrophosphate is free from molyb- 
denum. Results obtained in this way were about one-fourth lower 
than when roasting only was employed. Another means of avoiding 
the presence of molybdenum in the magnesia precipitate is to add an 
excess of bromine to the ammoniacal solution of the phosphomolydate 
precipitate, and after a few minutes to restore the alkalinity by adding 
ammonia. 

If, however, the result is obtained by weighing the phosphomolyb- 
date precipitate, the error caused by reduced molybdenum oxides 
may be neglected, owing to the very small percentage (1-63) of phos- 
phorus. The following method, which is a very rapid one, has given 
good results:—10 grams of the steel is dissolved in 200 cc. of 
nitric acid of 1:2 sp. gr. The solution is boiled for 15 minutes, then 
cooled and mixed with the exact quantity (28°65 grams) of ammonium 
chloride required to form ferric chloride; 50 c.c. of a 20 per cent. 
solution of ammonium molybdate is added, and the mixture is 
heated to 50°. Filtration can be commenced in 15 minutes. The 
precipitate is first washed with a solution of ammonium molybdate in 
dilute nitric acid, then with warm 1 per cent. nitric acid. It is dried 
at 80°, removed from the filter which is gently incinerated, and, after 
a few minutes further drying is ready for weighing. The omission to 
remove silica (when working on steel from the basic process) does not 
affect the result appreciably. M. J. S. 


Determination of Arsenic. By F. Reicu and T. Ricurer 
(Zeit. anal. Chem., 25, 411—412).—Half a gram of the substance is 
warmed with strong nitric acid; the greater part of the acid is 
evaporated off; 4 grams of sodium carbonate and 4 grams of potas- 
sium nitrate are added, and the dried mass is fused for 10 minutes. 
After cooling, it is dissolved in water and feebly acidified with nitric 
acid. A solution containing 1 gram of silver is added, and then 
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dilute ammonia to neutrality. The precipitate is collected, washed, 
dried, fused with 10 assay-centners of test lead and some borax, and 
the silver determined in the usual way; 100 parts of silver cor- 
respond with 23°15 of arsenic. M. J. S. 


Copper Reduction Test for the Estimation of Arsenic. By 
H. Carmicuaet (Amer. J. Sci., 32, 129—132).—Using a standard 
square of copper as an indicator, the author adopts the following 
method for the estimation of small quantities of arsenic. A clean, 
smooth, polished sheet of pure copper, 0°05 mm. thick, is cut into 
pieces 20 by 21 mm. A strip 1 mm. wide is cut nearly across 
the longer side, and bent at a right angle to the general surface ; 
the bent strips forming the handles for manipulating the squares. 
The substance under examination is digested with strong sulphuric 
acid, the solution reduced to a small volume, and strong hydro- 
chloric acid added. If the substance can only contain arsenic in the 
arsenious form, it is reduced to a small volume of liquid, and strongly 
acidified with hydrochloric acid. The acidified solution is brought 
into a porcelain capsule, and a square of copper introduced. The 
capsule is placed over a small flame; and the square moved to and 
fro until it acquires the tint of the standard chosen. The copper is 
then removed, washed, and dried. The strength of the acid is main- 
tained, and squares made to succeed one another until there is no 
further discoloration. The total amount of arsenic present is 
obtained by multiplying the number of squares by the volume of 
standard arsenious solution necessary to colour equally a single 
square, and subtracting an amount which it is shown by trial the last 
square has required less than a normal square. The method is illus- 
trated by details of the analysis of a sample of wall-paper and of a 
human stomach. A copper square | mm. side is capable of disclosing 
and estimating 0°0000025 gram of arsenious oxide. B. H. B. 


Estimation of Caustic in Causticised Soda Liquor. By W. 
Upwarp (Chem. News, 54, 67).—Precipitation with bariam chloride 
and subsequent titration is resorted to; it is important to wash out the 
caustic alkali from the precipitate, and to work uniformly. For the 
estimation of carbonate, the precipitate is treated with excess of standard 
acid and titrated back with standard soda. D. s. Lh 


Displacement of Ammonia by Alkaline Bases. By Bertuetor 
and Anpré (Compt. rend., 103, 184—187, and 299—301).—A con- 
tinuation of the discussion with Schloesing. The authors have made 
new experiments, and find that lime and magnesia are unable to expel 
the ammonia from double salts, such as ammonium magnesium 
chloride, ammonium zinc chloride, ammonium magnesium phos- 
phate, &c., even after prolonged boiling. Ammonia is completely 
liberated from these compounds by boiling with sodium hydroxide 
solution, although a longer time is required than with ammonium 
chloride. In the cold, the action of soda is very slow, and is not com- 
plete until after many days. Sodium hydroxide mixed with magnesia 
acts almost like the hydroxide alone, but if the substance is first 
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treated with magnesia and afterwards with sodium hydroxide, the 
latter is unable to complete the decomposition, even after somewhat 
prolonged ebullition. These results are due to the formation of 
double compounds, such as ammonium magnesium oxide, double 
chlorides, &c. It is evident that in consequence of the limited action 
of magnesia on ammonium magnesium phosphate and similar com- 
pounds, this base cannot be used for the estimation of ammonia in soils 
and other organic products containing insoluble double ammonium 
salts. This applies equally to certain derivatives of the aldehydes, 
and probably also to the ammonium salts of humic acid and its 
allies. The limited action of magnesia, even on simple ammonium 
salts, is due to the formation of basic double salts, which aré -dis- 
sociated in presence of water. The authors do not approve of 
Schloesing’s plan of making the substance slightly acid with nitric 
acid, or dissolving the insoluble phosphates in hydrochloric acid, 
before estimating the ammonia. C. H. B. 


Estimation of Ammonia. By T.Scuiozsine (Compt. rend., 103, 
227—230, and 301—303).—The author has made further experi- 
ments, and finds that ammonia is completely expelled from dilute 
solutions (0°046 gram NH; per litre) by boiling with magnesia or 
calcium carbonate for 40 minutes, the bulk of the original liquid 
being about 500 c.c. in each experiment. A large excess of magne- 
sium chloride retards the evolutlon of ammonia, and necessitates 
longer boiling, but does not affect the accuracy of the result. Calcium 
chloride has the same effect, but to a much smaller extent. 

Magnesia does not displace the whole of the ammonia from solid 
ammonium magnesium phosphate, but if the phosphate is dissolved 
in dilute acid, and the excess of magnesia added to the solution, the 
ammonia is completely expelled after boiling for about 50 minutes. 

It is important to remember that carbonic anhydride is not 
retained by magnesia, but condenses with the ammonia in the 
standard acid. It is therefore necessary to boil the acid for a short 
time before titrating with standard alkali; there is no loss of ammonia 
if the acid is in excess. 

Magnesium ammonium, zinc ammonium, and copper ammonium 
sulphates, and zinc ammonium and magnesium ammonium chlorides, 
are completely decomposed by magnesia, with liberation of ammonia. 
In the author’s experiments, a quantity of double salt, corresponding 
with 0°047—0-083 gram of ammonia, was dissolved in about 500 c.c. 
of water, 2 grams of magnesia added, and the boiling continued for 
45 minutes. C. H. B. 


Estimation of Lime in Animal Charcoal by Bolley’s Method. 
By P. Guyor (J. Pharm. [5], 13, 183—185).—In fresh animal 
charcoal, and especially in that which has been repeatedly employed 
in sugar refining, the amount of caustic lime may be considerable. 
The method of estimating this lime, as given by Bolley, is to boil with 
a solution of ammonium chloride and determine the amount of ammonia 
set free. Dulong has long ago shown that most carbonates react on 
ammonium salts at the temperature of boiling water with production 
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of ammonium carbonate which passes over with the steam. The 
author shows that this reaction takes place in testing animal oe 
coal, so that Bolley’s method is quite untrustworthy. 


Use of Soap Solution. By G. E. R. Ettis (Chem. News., 54, 
99).—A table is given of results which show that the method for deter- 
mining the hardness of waters, as frequently worked, is very liable 
to lead to error, and it is better, and in fact safest, to add the soap 
solution 1 c.c. or less at a time, and shake well after each addition. 

D. A. L. 

Determination of Ferric Oxide in Presence of Alumina. By 
E. Donatu and R. Jenier (Zeit. anal. Chem., 25, 361—363).—Ferric 
oxide, ignited for five to eight minutes in a covered porcelain crucible, 
with zinc-dust or fine filings, is reduced to metallic iron, which 
readily dissolves in dilute sulphuric acid, yielding at once a solution 
fit for titration with permanganate. The solution takes place so 
rapidly that no precautions to exclude air are needed. Both forms of 
zinc are liable to contain iron. From the filings, this may be removed 
by a magnet, but since the action of zinc-dust is more energetic, it is 
better to use this and correct for the iron it contains. Some samples 
are, however, unsuitable, owing to the presence of tin. The same 
process can be applied to iron ores or slags, but those containing 
ferrous compounds must first be peroxidised by roasting with ammo- 
nium nitrate, as otherwise low results are likely to be obtained. 

M. J. 

Discrimination of Thin Metallic Films. By L. hl 
(J. Pharm. [5], 13, 227—229).—The author has investigated methods 
for distinguishing between metallic goods plated with silver, nickel, or 
tin, and has devised several simple and effective methods. The first 
consists in heating cautiously a small surface in a Bunsen flame, and 
noting the colours produced. A white nickel surface gives 
(1) yellowish-grey coloration ; (2) violet reflections; (3) blue colora- 
tion with black reflections: (4) finally a uniform grey tint with green 
reflections. A white tin surface gives (1) dull yellowish-grey 
coloration ; (2) slight violet reflections, rapidly disappearing ; (3) grey 
tint with dotted surface; (4) roughened surface with decidedly 
yellow spots. A white silver surface gives (1) no change percep- 
tible to the naked eye ; (2) white with minute violet dots; (3) passes 
abruptly to uniform grey with white dots; (4) yellowish-grey 
rough surface. A single comparative test is sufficient to decide the 
nature of the surface under examination. On submitting the 
surfaces to the action of sodium chloride, the second method, the 
following results are obtained :—Nickel gives a reddish-violet colora- 
tion after about 10 minutes. Tin gives a scarcely perceptible dull 
grey coloration. Silver is unchanged. Similar results are obtained 
instantaneously on plunging the objects into hydrogen peroxide and 
adding powdered manganese dioxide. A final method, giving 
extremely definite results, consists in plunging the objects into dilute 
ammonium sulphide solution, gently warmed. The silver coating 
blackens ; the tin is dissolved, exposing the surface plated, the nickel 
remains unchanged. J. T. 
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Examination of Nickel. By E. Lancpern (Dingl. polyt. J., 261, 
495).—Cast or rolled anodes of nickel are frequently contaminated 
with manganese to such an extent that in determining the metal by 
electrolysis, part of the manganese is deposited on the cathode, 
together with the nickel. The following method is said to overcome 
this difficulty : 2 grams of the nickel are dissolved in dilute nitric acid. 
The solution is filtered through a tared filter to remove silica and 
carbon, and the filtrate subjected to electrolysis, having previously 
added a small amount of sulphuric acid. The copper precipitate is 
collected, washed, dried, and weighed. The solution is treated with 
5 c.c. of sulphuric acid, and evaporated to expel the nitric acid. It 
is then diluted with 100 c.c. of water, precipitated with ammonia, 
allowed to remain in a warm place for five or six hours, filtered and 
washed. The precipitate containing iron and manganese is redis- 
solved in dilute sulphuric acid and reprecipitated with ammonia. 
After repeating this treatment a third time, the filtrates and washings 
are made up to 500 c.c. The nickel is then determined by electro- 
lysing 50 or 100 c.c. of this solution, having previously added a 
corresponding quantity of ammonium chloride and ammonia. 


D. B. 
Separation of Nickel from Cobalt. By P. Guccr (Gazzetta, 16, 
207—209).—In order to detect nickel in the presence of cobalt, the 
following method is suggested: the mixed sulphides, obtained in the 
ordinary course of qualitative analysis, are converted into oxides by 
fusion with potassium nitrate. The fused mass is treated frequently 


with water, nitric acid of sp. gr. 1-2 is added to the undissolved 
oxides, and the mixture is heated for about a minute on the water- 
bath ; the nickel oxide is completely dissolved, whilst the cobalt oxide 
remains unaltered. On filtration, the presence of the nickel is ascer- 
tained by precipitation with alkali. 

A comparative experiment, with two equal quantities of nickel and 
cobalt oxides, showed that the former was entirely dissolved before 
a trace of the latter could be detected in solution. Vv. & Y¥. 


Separation of Antimony and Tin. By A. Carnor (Compt. 
rend., 103, 258—261).—When oxalic acid is added to a feebly acid 
solution of antimony or tin, a white precipitate of the oxalate is 
produced, but in presence of ammonium salts much more soluble 
double oxalates are formed, which only crystallise from highly con- 
centrated solutions and can be mixed with large quantities of water 
without any precipitation taking place. In this way, perfectly clear, 
feebly acid solutions of tin and antimony can be obtained. From such 
solutions hydrogen sulphide precipitates orange antimony sulphide 
and black stannous sulphide. Stannic compounds are not completely 
precipitated especially from hot solutions containing a large excess of 
free oxalic acid. It seems that the true colour of stannous sulphide 
is black, the ordinary brown colour being due to admixture with some 
stannic sulphide. 

In an oxalic acid solution of a tin compound, sodium thiosulphate 
produces a white precipitate of sulphur only, all the tin remaining in 
svlution, whilst if a solution of antimony containing either hydro- 
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chloric or oxalic acid is boiled with sodium thiosulphate, a yellow 
precipitate is formed which becomes orange and then red and consists 
of antimony sulphide and oxysulphide. Precipitation is not complete 
unless the liquid contains some free hydrochloric acid and is heated 
actually to boiling. If the precipitate is dried at 110°, and then 
treated with carbon bisulphide to remove sulphur it has the composi- 
tion Sb,O8,. 

In order to separate tin and antimony, the hydrochloric acid 
solution of the two metals is mixed with ammonia or ammonium 
chloride, about 2 grams of oxalic acid added, the liquid almost 
neutralised with ammonia, and diluted to 250 to 300 c.c. A solution of 
sodium thiosulphate is then added in the proportion of 10 parts of the 
crystallised salt to 1 part of antimony, then 1 to 2 c.c. of dilute hydro- 
chloric acid, and the liquid is boiled for some minutes; the precipi- 
tate is allowed to settle and the clear liquid mixed with a few drops 
of hydrochloric acid. If the liquid remains quite clear, more thiosul- 
phate must be added ; if it becomes milky, precipitation is complete ; 
if it acquires a yellow or reddish colour, some antimony remains in 
solution and more acid and thiosulphate must be added until pre- 
cipitation is complete. 

The antimony precipitate can be weighed as oxysulphide (vide 
supra); or converted into sulphide by heating with the simultaneously 
precipitated sulphur in a current of carbonic anhydride ; or it may be 
dissolved in hydrochloric acid and estimated volumetrically. 

The warm filtrate is saturated with ammonia, the precipitate 
dissolved in ammonium hydrosulphide, aud the solution decomposed 
with acetic acid. Hydrochloric acid should not be used for this 
purpose, since it might liberate some oxalic acid which would prevent 
complete precipitation of the tin. The stannic sulphide is converted 
into stannic oxide in the usual way. C. H. B. 


Separation of Arsenic, Antimony, and Tin. By A. Carnor 
(Compt. rend., 103, 343—345).—When sodium thiosulphate is added 
to a hydrochloric or oxalic acid solution of an arsenious or arsenic 
compound, a white precipitate of sulphur is first produced and then a 
yellow precipitate of arsenious sulphide, but if sulphurous acid or an 
alkaline hydrogen sulphite is previously added to the liquid, the 
precipitation of arsenic is completely prevented whilst that of 
antimony is retarded, but is not otherwise affected. 

In order to separate antimony and arsenic by means of this reaction, 
the liquid is mixed with ammonium oxalate, sodium thiosulphate 
added in proportion to the quantity of antimony present (see preceding 
Abstract), then sulphurous acid or an alkaline bisulphite and the liquid 
is boiled for some minutes. If the clear solution gives only a white 
precipitate on addition of hydrochloric acid or sodium thiosulphate, 
the precipitation of the antimony is complete. The liquid is filtered, 
the filtrate heated with excess of hydrochloric acid until all sul- 
phurous anhydride is expelled, and the arsenic precipitated by means 
of hydrogen sulphide. 

If arsenic, antimony, and tin are all present, the antimony is pre- 
cipitated by the method just described, the filtrate is boiled witn a 
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considerable excess of hydrochloric acid, and hydrogen sulphide is 
passed into the almost boiling liquid. The arsenic is rapidly pre- 
cipitated, and if the acid liquid 1s heated until all excess of hydrogen 
sulphide is expelled, all the tin remains in solution. The precipitated 
arsenious sulphide may, however, be treated with hydrochloric acid in 
order to remove any traces of tin. C. H. B. 


Quantitative Estimation of Methoxyl. By S. Zrisgt (Monatsh. 
Chem., 7, 406—409).—In this paper a description is given of a 
modification of the author’s method for the estimation of methoxy] 
(this vol., p. 493) in substances not readily volatilised; it consists 
in the preliminary decomposition of the substance to be analysed by 
hydriodic acid in a sealed tube. After the reaction is complete, the 
tube is introduced into an apparatus similar to that previously 
described, and its finely drawn out end is broken off by means of a 
mechanical arrangement; the analysis is then conducted as before. 
Results quoted for methyl alcohol and methyl dichlorobutyrate are 
satisfactory. Vv. & ¥, 


Examination of Ether. By G. Vutrtus (Dingl. polyt. J., 261, 96). 
—Contrary to the assumption that ether having a sp. gr. of 0°725 to 
0°735 is free from heavy oil of wine, the author states that on evapo- 
rating a sample of ether having asp. gr. of 0°722, over 1 per cent. of 
residue was obtained which consisted essentially of heavy oil of wine 
and contained only traces of acetic acid and water. D. B. 


Estimation of Ethyl Hydrogen Sulphate in Rabel Water. By 
GaurranD (J. Pharm. {5}, 13, 225—227).—Rabel water is obtained 
by mixing 3 parts of alcohol at 90° with 1 part of sulphuric acid of 
specific gravity 1842; the mixture is coloured with wild poppy 
flowers. There are formed in the mixture ethyl hydrogen sulphate, 
with traces of common ether and of normal ethyl sulphate. The 
author sought a method of estimation by converting the ethyl 
hydrogen sulphate into sulphuric acid and obtained the best results 
by heating a known weight of the water with an equal weight of potas- 
sium nitrate and about double the weight of water. The mixture is 
evaporated to dryness and fused, dissolved in a little water, and the 
acid weighed as barium sulphate. In another portion of Rabel water, 
the free sulphuric acid is titrated with standard baryta water. The 
difference of the two results gives half the amount of sulphuric acid 
transformed into ethyl hydrogen sulphate. A particular sample em- 
ployed gave 234 per cent. of sulphuric acid as deduced from the 
barium sulphate, and 19°74 per cent. by titration, showing that 9°41 
per cent. of ethyl hydrogen sulphate was contained in the water. 

Se 

Estimation of Fusel Oil in Spirits. By Urretmann (Dingl. 
polyt. J., 261, 4¢9—443).—In order to examine spirits for fusel oil, it 
is essential to extract the latter with pure ether or chloroform. The 
mixture is then diluted with water, the ethereal layer separated, and 
the ether allowed to evaporate by exposure to the air. If fusel oil 
remains per se, its presence is indicated by the odour of the residue. 
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On adding pure diamidobenzene to the residue and keeping the 
mixture in a dark place, it rapidly assumes a yellow colour, a reaction 
which is occasioned by the presence of furfuraldehyde in the fusel oil. 
On treating the residue with a freshly prepared solution of methyl- 
violet coloured green by the addition of hydrochloric acid, the original 
colour of the violet is immediately restored if fusel oil is present in 
the residue. This reaction is said to be very delicate, and has been 
employed by the author for approximately determining the quantity 
of fusel oil in brandy. Bromine gives a yellow colour with fusel oil 
and pure amyl alcohol. By treating one drop of pure amyl alcohol 
with 1 c.c. of concentrated sulphuric acid at 60—70°, the mixture 
assumes a yellow colour, which changes to golden-yellow, yellowish- 
red, red, reddish-brown, and dark-brown, as the temperature is 
increased. These solutions exhibit characteristic absorption spectra 
which are, however, marred by the presence of ethereal oils. It isa 
remarkable coincidence that fusel oil from potatoes contains more 
furfuraldehyde than fusel obtained from grain. 

Stutzer and Reitmair have modified Rése’s method in the following 
manner :—200 c.c. of brandy is treated with a few drops of potas- 
sium hydroxide; four-fifths is distilled off and the volume of the 
distillate made up to 200c.c. 50 c.c. is placed in a 100 c.c. flask, 
sufficient water is then added from a burette to make a 30 per cent. 
solution of alcohol, after which the flask is filled to the mark with 
30 per cent. alcohol. 20 ¢.c. of chloroform is placed in the carefully 
dried apparatus, and then the 100 c.c. of diluted distillate and 1 c.c. 
of sulphuric acid of sp. gr. 1°286. The mixture is well shaken, cooled, 
and allowed to settle. The apparatus is inclined so that the chloro- 
form runs into the bulb and back again into the tube: After a few 
minutes the volume of the chloroform is read off, and the amount of 
amyl alcohol calculated from the subjoined table:—I. Volume 
increase of chloroform. II: Percentage volume of amyl alcohol :— 

I. 020 035 050 065 080 095 110 125 140 1:55 

Il O1 02 038 O4 O58 O06 07 08 O9 10 

D. B. 

Estimation of Glycerol in Wine. By R. Beysemann (Dingl. 
polyt. J., 261, 404).—In order to determine the extract containing 
glycerol, 10 c.c. of wine is evaporated in a flask on the water-bath to 
& syrupy condition and dried at 95—100° until a constant weight is 
obtained. The extract free from glycerol is estimated by evaporating 
10 c.c. of wine in a small porcelain basin to a stiff syrupy consistence, 
drying at 110°, and weighing until a constant result is obtained. The 
glycerol is determined by mixing 100 c.c. of wine with 5 grams of 
calcium hydroxide in a porcelain dish and evaporating the mixture 
nearly to dryness on the water-bath. The residue is then mixed with 
from 5 to 10 grams of gypsum to form astiff mass and extracted with 
50 c.c. of 90 per cent. alcohol in an extraction apparatus. The 
alcoholic solution is evaporated to a stiff, syrupy consistence, and the 
residue dissolved in 90 per cent. alcohol. The solution is brought 
into a 50 c.c. cylinder, graduated in cubic centimetres, and provided 
with a glass stopper, treated with 20 c.c. of alcohol (90 per cent.), and 
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made up to 50 c.c. with ether. After settling, 25 c.c. of the solution 
(corresponding with 50 c.c. of wine) is evaporated to dryness in a flask, 
dried at 90°, and weighed. The weight, less the ash, represents the 
amount of glycerol i in the wine. D. B. 


Estimation of Phenol as Tribromophenol. By H. Brcxurts 
(Arch. Pharm. [3], 24, 561—572).—The author describes the various 
methods proposed for the estimation of phenol, all based on the forma- 
tion of insoluble tribromophenol by the reaction of an aqueous solu- 
tion of phenol with bromine-water. In numerous experiments made 
with equal amounts of phenol and bromine-water, the results obtained 
were variable; and this variation the author finds to be due not 
alone to possible vaporisation of bromine, but also to the formation of 
tribromophenol bromide. R. Benedict (Abstr., 1885, 1266) has 
already described the formation of this compound by the action of 
saturated bromine-water in excess on aqueous phenol solution. The 
author sought to ascertain why in Seubert’s process (Abstr., 1882, 
106) more of the bromide was not formed during the process of esti- 
mating phenol, and concludes from his investigation that the presence 
of acid prevents the formation of tribromophenol bromide to any great 
extent, although not entirely. d. 


Estimation of Phenol in “Liquid Carbolic Acid.” By H. 
Becxurts (Arch. Pharm. [3], 24, 580—588).—Satisfactory results 
are obtained, when the article is free from homologues of phenol, by 
Koppeschaar’s method (Abstr., 1883, 124), and also by the empirical 
methods of Schlickum, Vulpius, and Salzer. 

Schlickum’s process depends on the increase in volume of the 
phenol when shaken up with an equal volume of water. A table 
is given showing the increase corresponding with different per- 
centages of phenol. The method, although exact, has the disadvantage 
of requiring the measurement of minute volumes, thus a difference of 
1 c.c. when 10 c.c. of the phenol is taken, will indicate a difference 
of 8—10 per cent. of phenol. 

Vulpius makes use of the turbidity produced in carbon bisulphide 
by phenol containing water. The aqueous phenol is run from a 
burette into, say, 10 c.c. of carbon bisulphide at a temperature of 20° 
until the turbidity at first produced just disappears on shaking. The 
more water there is present with the phenol the more solution is 
required to remove the turbidity. A numerical table is given 
showing the amount of phenol contained for any given volume run 
from the burette. Excellent results are given if the temperature be 
kept exactly at 20°. 

Salzer has carried out a method proposed by Vulpius and based on 
the fact that aqueous phenol will take up the more water without 
becoming turbid the less water it contained originally. Water is run 
from a burette into a weighed quantity of the aqueous phenol until 
persistent turbidity is produced, and the amount of phenol is given vy 
a numerical table. 
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Detection of Traces of Hydrocyanic Acid. By G. Vonrrmann 
(Monatsh. Chem., '7, 416—417).—A method for the detection of traces 
of hydrocyanic acid based on the formation of the nitroprussides by 
the action of sodium nitrite on potassium cyanide in presence of 
a ferrous salt. The liquid to be examined is mixed with a few drops 
of potassium nitrite, three drops of ferric chloride, and so much dilate 
sulphuric acid as will suffice to dissolve the yellowish-brown basic 
ferrous salt at first formed to a yellow solution. The mixture is 
heated to boiling, cooled, the excess of iron removed by a few drups 
of ammonia, filtered, and the filtrate tested with a few drops of very 
dilute colourless ammonium sulphide solution. The formation of a 
violet coloration turning successively blue, green, and violet, indicates 
the presence of a cyanide. One part of hydrocyanic acid in 312,500 
parts water can thus be detected ; the reaction therefore is more deli- 
cate than the Prussian blue, but less delicate than the thiocyanate 
reaction. V. H. V. 


Determination of Tartaric Acid in Wine Lees and Tartar. 
By A. Bornrricer (Zeit. anal. Chem., 25, 327—359).—The author 
has submitted every detail of the methods of Warington (this Journal, 
1875, 973) and of Grosjean (Trans., 1879, 341) to an exhaustive 
experimental investigation. 

1. Solubility of Hydrogen Potassium Tartrate-—Pure water at 29° 
dissolves 0°8536 per cent.; at 12°5°, 0°4098 per cent. A 10 per cent. 
solution of potassium chloride at 29° dissolves 0°0583 gram; at 12°5°, 
00376 gram in 100 c.c. (Grosjean at 12° found 0°0227). The solu- 
bility in potassium chloride is therefore not only much lower but 
varies less with varying temperature. Both in potassium citrate 
and in citric acid solutions, it is more soluble than in water, but in 
a mixture of the two it is less soluble than in water. In a dilute 
solution (2°7 per cent.) of potassium oxalate, it is less soluble than in 
water, but on increasing the strength of the oxalate solution the 
solubility rises, so that with 9 per cent. it is greater than in water. 
A mixture of citric acid and potassium oxalate dissolves less than 
either separately, but here aiso the solubility rises with increase in 
the strength of the oxalate solution. 

2. Warington’s Process.—The quantity of material prescribed by 
Warington (2—2°5 grams of tartaric acid) is not sufficiently precise. 
For 2°5 grams of tartaric acid 2 grams of citric acid is insufficient; 
25 grams of citric acid gave better results, but the percentage 
obtained varied with the amount of tartaric acid present, and this 
variation became still greater when 3 grams of citric acid were used. 
The best result (99°02 per cent.) was obtained by using 3 grams of 
citric acid when 3°5 grams of hydrogen potassium tartrate (2°7926 
of tartaric acid) were present, but working in the same way only 
97°76 per cent. was obtained from 2°5 grams of tartrate (1°9947 grams 
of tartaric acid). The preliminary approximate determination cannot 
be dispensed with. 

3. Grosjean’s Method.—The addition of 5 grams of potassium 
chloride (to 50 c.c.) at once raises the results 2—2‘5 per cent., and 
reduces the effect of variations of temperature (10°) to an insignificant 
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amount (0°2 per cent.). Although, in the absence of potassium citrate 
and citric acid, oxalate greatly increases the solubility of the tartrate 
in potassium chloride, yet when precipitating with citric acid from a 
neutral solution of the tartrate in 10 per cent. potassium chloride, the 
presence of 1°5 to 3:0 grams of oxalate is beneficial, raising the yield 
to 99°5 per cent. of the tartaric acid employed. A larger quantity of 
oxalate again depresses it. But the greatest advantage of the presence 
of potassium chloride is that, when the quantity of citric acid nsed is 
increased to 3 grams, widely varying amounts of tartrate (1:5 to 40 
ms) can be employed with practically identical percentage results 
(99°3 to 99°7 per cent.) The preliminary approximate determination 
therefore becomes unnecessary, since by using 7°5 grams of lees, ‘or 
3°75 grams of tartar, the amount of tartrate present will in almost 
all cases fall within the above limits. Using these quantities, the 
number of cubic centimetres of normal alkali required by the 
precipitate gives at once (when multiplied by 2 for 7°5 grams, or by 4 
for 3°75 grams) the percentage of tartaricacid present. For washing, 
it is better to use Klein’s 10 per cent. solution of potassium chloride 
saturated with acid tartrate than Grosjean’s 5 per cent. solution, and 
it is convenient after heating with oxalate (for half an hour) to dilute 
with 100 c.c. of hot water before neutralising, and to concentrate to 
50 c.c. after filtering. M. J. S. 


Drying Fats. By A. SonnenscHeErn (Zeit. anal. Chem., 25, 372— 
373).—Fats cannot be dried by simply heating at 100—110°, since 
the water subsides to the bottom. By aspirating dry air through the 
fat while it is heated on the water-bath, however, the moisture can be 
completely removed. M. J. S. 


Examination of Fats and Oils. By E. Dierericn (Zeit. anal. 
Chem., 25, 431—432).—The author, after numerous experiments on 
the sp. gr. of oils, and on the saponification, elaidin, nitric acid, and 
sulphuric acid tests, and Bach’s process (ibid., 23, 259), concludes that 
even those tests which distinguish pure oils fail with mixtures. The 
elaidin and nitric acid tests are comparatively speaking the best. 

M. J. S. 

Presence in Filter-paper of Matter soluble in Ether. By 
P. Virta (Landw. Versuchs-Stat., 1886, 203—206).—Adams in 1885 
recommended that the estimation of the fat in milk should be effected 
by extracting the fat with ether from filter-paper which had previously 
been soaked in the milk and then dried. The author shows that ether 
extracts from the paper other substances, having an aromatic 
vanilla-like odour. The amount of extract is but small, affecting the 
results by only 0°03 per cent., or at the most under unfavourable cir- 
cumstances by 0-06 per ceut., but seeing that by means of centrifugals 
only about 0°2 per cent. of fat is left in the skim milk, this 0°03 per 
cent. is no longer unimportant. E. W. P. 


Quantitative Estimation of Chlorophyll. By A. Hansen 
(Bied. Centr., 1886, 476).—The leaves are boiled for some time, the 
colouring matter extracted by 96 per cent. alcohol, the solution saponi- 


1084 ABSTRACTS OF CHEMICAL PAPERS. 


fied, and after evaporation of the solvents, dried and weighed. The 
average quantity found in various leaves was 5142 grams per 1 sq. 
metre. Employing Sach’s calculations, it appears that in the gourd 
leaves 25 grams starch are produced through the agency of 5 grams 
of chlorophyll. The author considers that these figures point to the 
conclusion that the whole of the chlorophyll present is not employed 
in producing starch. E. W. P. 


Reaction for Distinguishing the Natural Colouring Matters 
of Wine from Added Coal-tar Colours. By C. Biarzz and G. 
Denicés (Bull. Soc. Chim., 46, 148—151).—10 c.c. of the wine is 
treated with 10 drops of glacial acetic acid, heated to 100°, and 
0°2 gram of powdered mercuric acetate added, the mixture shaken 
rapidly, cooled and filtered; any coal-tar colouring matters then pass 
through into the filtrate, whilst all the natural wine colouring matters 
remain on the filter as a lake; when only a mere trace of the 
artificial colouring matter is present, it may not be readily seen in 
the filtrate and may be partly held by the precipitate. In this case, 
the precipitate is drained, and then washed by pouring 5 or 6 c.c. of 
aleohol, containing some drops of acetic acid, through the filter several 
times, by which means any coal-tar colours are extracted ; the artificial 
colouring matters in the solutions may then be examined, the reactions 
of about 20 being described in the paper. A. P. 


Investigation of Tannin Extracts. By F. Simanp and B. Weiss 
(Dingl. polyt. J., 260, 564—568).—For the estimation of tannin, hide 
powder is essentially employed by the authors. Raw skin is washed, 
depilated, treated with dilute hydrochloric acid, and dried in a 
stretched position ; it is then planed into thin shavings, dried, ground, 
and sifted; the aqueous extract from 5 grams of this powder yields 
only 36 mgrms. of solid matter containing 8 mgrms. of ash. 

The estimation of the water and ash is effected by evaporating to 
dryness from 2 to 3 grams of the tannin extract in a platinum dish on a 
- water-bath, weighing and carefully igniting the residue. The total 
soluble matter is determined by dissolving 22—28 grams in the case of 
liquid extracts, and 12—16 grams in the case of solid extracts, in hot 
water, cooling, making up to 1 litre, and filtering. 100 c.c. of the clear 
filtrate is then evaporated in a platinum dish on a water-bath, dried, 
and weighed. The weight, after deducting the ash, gives the total 
amount of organic matter soluble in water. It is not advisable to deter- 
mine the amount of insoluble matter directly, owing to the difficulty 
experienced in filtering and washing the aqueous extract. To estimate 
the non-tannin matter, 250 c.c. of the clear tanning solution is trans- 
ferred to a dry Erlenmeyer flask, treated with 1 gram of hide powder, 
agitated for several hours, and filtered through cotton. This operation 
is repeated twice, and the third filtrate treated with 2 grams of hide 
powder. In most cases, this quantity (5 grams) is suflicient to com- 
pletely remove the tannin materials. The solution is then filtered 
clear through paper. 100 c.c. of the filtrate are evaporated and dried. 
The weight, after deducting the ash, gives the amount of non-tannin 
matter. This process is said to give more accurate results than 
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Léwenthal’s method, as a difference of 8-mgrms. corresponds. with 
0°29 per cent. of tannin only, a quantity which is indicated by 0°1 c.c. 
of permanganate solution. 

A number of extracts were analysed by the authors, the. results 
being embodied in a table giving the percentages of total tannin, non- 
tannin matter, water, ash, and insoluble matter, also the amount of 
tannin estimated according to Léwenthal’s method. 

It is shown that bark extracts contain more ash than. wood extracts, 
hence the determination of the ash may form a mark of distinction 
between bark and wood extracts, especially as the ash.of the former 
gives a distinct reaction for manganese,.whilst the ash of wood extracts 
contains only traces of this substance. By shaking a-concentrated 
aqueous solution of quebracho extract with ethyl acetate, the ethereal 
layer assumes a dark-green colour. Sumach-extracts are characterised 
by the high percentage of ash constituents and the peculiar odour 
resembling tea. D. B. 


Separation of Urethane. By G. Jacquemin (Compt. rend., 103, 
205—207).—lf a solution of urethane is mixed with mercuric 
chloride and then with potassium hydroxide, a bulky, white precipitate 
is formed, which dissolves when heated in. presence of excess of 
urethane, but separates again on cooling. The precipitate is insoluble 
in and unaffected by alcohol and ether, but in presence of excess of 
potash it becomes yellow owing to the formation of mercuric oxide. 
If the urethane is first mixed with potash and then with mercuric 
chloride, the precipitate is at first yellow but becomes white on 
shaking. Freshly precipitated mercuric oxide dissolves when heated 
with urethane, and a white precipitate separates on cooling, but if 
the action of heat is prolonged, a black substance separates and floats 
at the surface of the liquid. Urethane is distinctly precipitated by 
mercuric salts in solutions containing 0°15 per cent. If a solution 
containing only 0°05 gram of urethane per litre is mixed with potash 
and mercuric chloride added drop by drop, the yellow precipitate 
which forms redissolves so long as any urethane remains unaltered, 
and then becomes permanent. This reaction may be employed for the 
volumetric estimation of urethane; 0°l1 gram of which in 10 c.c. of 
water, mixed with excess of potash, requires 10 c.c. of a solution of 
30°44 grams of mercuric chloride per litre to produce a permanent 
precipitate. 

Mercuric nitrate and acetate also. precipitate urethane, but only in 
presence of potash, whereas they. precipitate urea from a simple 
aqueous solution. These reagents serve to separate urea from urethane. 
Mercurous nitrate produces a black precipitate. Silver nitrate alone 
gives no reaction, but on subsequent addition of potash, a brick-red 
precipitate is formed which rapidly turns black. 

To detect urethane in urine the latter is repeatedly shaken with 
ether, the ether being afterwards washed with water. The ethereal 
solution is evaporated, and the residue dissolved in water and treated 
as above, the quantity being estimated volumetrically if necessary, 

Urethane decomposes slowly in presence of alkalis in the cold, and 
much more rapidly at 30°. C. H. B. 
VOL. L. 4d 
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Comparative Experiments on the Methods of Determination 
of Morphine in Opium. By V. Venturini (Gazzetta, 16, 239—246). 
—In this paper, the various gravimetric and volumetric methods pro- 
posed for the determination of the proportion of morphine in opium 
are compared. As a result of the examination it would appear that 
most of the methods are unsatisfactory as giving either too low 
results or yielding impure morphine. Of the gravimetric methods, 
the preference is given to those of Fliickiger (Abstr., 1885, 1165) 
and of Conroy, which is adopted by the American pharmacopeia; of 
the volumetric methods, the simplest and most exact is Kieffer’s, 
which consists in the reduction of a solution of potassium ferricyanide 
standardised by a solution of sodium thiosulphate. Vv. &. Y¥. 


Optical Method of Analysis of Quinine Sulphate. By 
D. Hooper (Pharm. J. Trans. [3], 17, 61—62).—The results of expe- 
rimental analyses of different samples of quinine sulphate have con- 
vinced the author of the accuracy of the optical method of analysis 
(compare this vol., p. 813). The tartrates are the best salts for 
the purpose, inasmuch as the proportion of combined water in them 
is more constant than in the other salts. Samples of quinine sul- 
phate were examined both before and after recrystallisation; in all 
cases, the numbers for the percentage of quinine and cinchonidine 
obtained in the first instance by observation and calculation were 
confirmed in the second, where the recrystallised salt and the mother- 
liquor were examined separately and the results added together. 
The author has observed a relation between the amounts of the 
levorotatory alkaloids in distinct species of cinchona: for example, 
in C. officinalis bark the quantity of quinine is twice that of the 
cinchonidine, whilst in C. succirubra bark the quantity of cinchonidine 
is double that of the quinine. It is noted that a very few recrys- 
tallisations are sufficient to obtain quinine sulphate quite pure. 

D L. 


Estimation of Emetine. By H. W. Jones (Pharm. J. Trans. 
[3], 1'7, 277—279).—A mode of working the lime method success- 
fully is described, and recommended for the estimation of emetine in 
ipecacuanha wine, &c., whilst Fliickiger’s method of extracting the 
drug with chloroform and a small quantity of ammonia is acknow- 
ledged to be superior for such estimations as in ipecacuanha, inasmuch 
as it is less troublesome and extracts all the alkaloid in an unaltered 
condition. In working the volumetric method with Mayer’s solution, it 
is important to remove all extraneous matter and to work uniformly ; 
dilution makes a great difference, and a table of factors is given for 
correcting for the latter defect. Ipecacuanha rarely contains more 
than 1:0 per cent. of emetine. Experimental evidence is adduced to 
show that although a change takes place during the working of the 
lime method, the fu'l weight of emetine is obtained, because the altered 
emetine is extracted with the unaltered alkaloid. With regard to the 
action of heat: on a water-bath the alkaloid at first lost water, then 
remained constant in weight during two hours, after which period it 
regularly increased in weight. The emetine recovered, either after 
lime treatment or heating, yielded coloured acid solutions, from which 
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chloroform extracted some substance, amounting in the case of lime to 
16°8 per cent. of the whole, and in cases of heating on the water-bath 
for 10 hours, to 12°25 per cent., and for 14 hours, to 13°25 per cent. 
In acetic solutions of emetine, a similar alteration takes place. 
D. A. L. 

Estimation of Cocaine by Mayer’s Reagent. By A. B. Lyons 
(Pharm. J. Trans. [3], 16, 1094—1095).—In solutions of cocaine, 
Mayer’s reagent produces a precipitate of variable constitution which 
cannot be washed with water without loss; moreover, an excess of 
the reagent, amounting to about 85 per cent. of the solution, is 
required for complete precipitation. This reagent cannot, therefore, 
be used for making accurate quantitative estimations of the alkaloid ; 
and trustworthy approximate estimations can only be obtained by 
working under similar conditions. When titration is resorted to, the 
solutions should contain about 1 of alkaloid in 400, and a correction 
must be made for the above excess. Full directions for working are 
given in the paper. The addition of potassium iodide to the solution, 
or the use of a modified Mayer’s reagent containing five instead of 
three equivalents of potassium iodide, improves the process to a 
certain extent. When examining coca-leaves, about 2 per cent. more 
alkaloid is indicated by Mayer’s reagent than can be obtained by 
extraction with ether and chloroform. . D. A. L. 


Quantitative Separation of Albumin from Peptones. By 
H. Weiske (Landw. Verswehs-Stat., 33,.147—152).—The author refers 
to Szymanski’s experiments (Abstr., 1885, 822) which seem to 
prove that peptones are not precipitated from neutral aqueous solu- 
tions by copper hydroxide, and that they can be separated from 
albumin by this reagent; this assertion is not borne out by facts, more- 
over, the use of metallic hydroxides for the precipitation of albumin 
is not new. Hoffmeister has described a process, but he concludes his 
description with the remark, “the greater portion of the peptones 
pass into the filtrate,” indicating that some remained in the precipitate ; 
the author has carefully investigated the subject, and finds that the 
albuminous precipitate always contains peptones, and when large 
quantities are operated on, the error introduced into analyses may be 
considerable if this is overlooked. Dogiel in his work on milk takes 
the same view, and Stutzer admits the fact, so that it may be taken as 
proved that the figures will always be too high when albumin is 
estimated by metallic oxides in presence of peptones. J. F. 


Distinction between Albuminoids, Gelatin, and Peptones 
by the Capillarimetric Method. By G. Boptinper and J. Travse 
(Ber., 19, 1871—1876).—The presence of albumins or gelatin in 
solution has but little effect on the height at which water stands in a 
capillary tube; peptones on the other hand cause a considerable 
diminution of the capillary height. As the tendency of these liquids 
to coagulate, &c., causes considerable difficulty in the direct measure- 
ment of the capillary height, the authors have availed themselves of 
the fact (proof of which will be given in another paper) that the 
volume of the drops formed at the lower end of a capillary tube (cut 
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at right angles to the axis of the tube and with the cut surface placed 
horizontally) is proportional to the capillary height. The number of 
drops therefore formed by a given volume of liquid caused to flow 
through such a tube will be inversely proportional to its capillary 
height. It is shown that quantitative results may be obtained by 
this method, and a table is given of determinations made with pep- 
tones from various sources in solutions of different strengths. 


A. J. G. 


Microchemical Detection of Albuminoids in Seeds. By 
F. Szymanski (Landw. Versuchs-Stat., 1886, 229—230).—The author 
employs a method slightly different from that of Piotrowski and 
others. When seeds of rye and wheat are examined for albuminoids, 
they are placed in dilute copper sulphate solution for 12—24 hours, 
and then, after drying between filter-paper, are cut into the usual 
microscopic sections. Being placed on the object carrier, they are 
moistened with dilute soda.or potash solution, when, if the section is 
not too thick, the blue coloration (biuret reaction): is produced. The 
cellulose structure immediately below the embryo becomes blue-violet, 
whilst the interior of the embryo assumes a rose-red colour. This 
is evidence that in the embryo, as well as in the germinated seed, 
peptone (hemialbumose) is pre-existent. mB W. 2. 


New Method of Distinguishing Vegetable from Animal 
Fibre. By H. Mouiscn (Dingl. polyt. J.. 261, 135—138).—The fol- 
lowing process depends on the application of two new reactions 
for sugar lately discovered by the author (this vol., p. 923) :—About 
0°01 gram of the sample, previously well boiled and washed with 
water, is mixed first with 1 c.c. of water, then with 2 drops of an 
alcoholic solution of a-naphthol (15—20 per cent.), and finally with 
an equal volume of concentrated sulphuric acid. In the case of vege- 
table fibre, the solution assumes, immediately after shaking, a deep- 
violet colour, the fibre being dissolved. If, however, the fibre is of 
animal origin, the liquid assumes a colour varying from yellow to 
reddish-brown. By substituting a solution of thymol for «-naphthol, 
a fine carmine colour is obtained in the place of the violet. 

The author has successfully applied this test to different vegetable 
fibres, such as cotton, hemp, jute, china-grass, &c. ; also to the cellular 
tissues of wood, cork, and fungi. Moreover, in the case of dyed 
fabrics, the colouring matters present do not appear to interfere with 
the success of the reaction. D. B. 
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Albite, optical properties of, 210, 

Albumin, coagulation of, 373. 

— composition of, 635. 
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148. 

isomelamines derived from the 

alkyl cyanamides, 41. 

melamines, normal, 38. 

Alkylene haloids, action of aluminium 
haloid salts on, 435. 

Allanite, 779. 

a decomposition product of a 
variety of kaolinite from Nelson Co., 
Virginia, 128. 

—— as a rock constituent, 317. 

from Nelson Co., Virginia, 127. 

Allantoin, effect of, in the estimation of 
urea in urine, 583. 

—— presence of, in the wheat germ, 
734. 

Alloxan, action of phosphoric chloride 
on, 226. 

Alloy of high conductivity, 109. 

Alloys, action of acids on, Proc., 189. 
— containing the heavy metals, sele- 
nium, tellurium, &c., TRANs., 735. 

copper and cobalt, 109. 

—— of lead and tin, specific heat of, 
961. 

Allyl nitrite, 218. 

Allyl-sulphuric acid and its salts, 43. 

Almond oil, testing, 494. 

Alum and potassium hydroxide, the 
thermochemical analysis of the reac- 
tion between, 589. 

Alumina, determination of, 281. 

—— determination of, by titration, 651. 

in aluminates, 651. 

in slags, 489. 

in superphosphate, 288. 

—— preparation of, 108. 

—— volumetric estimation of, 282. 

Alumina-hornblende, chemical composi- 
tion of, 29. 

Aluminium-alcohols (Part III), alumi- 
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nium orthocresylate and its products 
of decomposition by heat, TRans., 
25. 

Aluminium alloy, 772. 

and iron, separation of, 100. 

—— chloride, decomposition of, in solu- 
tion, 975. 

— -—— reaction of, with hydroxy] 
compounds, 143. 

—— estimation of, in phosphates, 393, 
491. 

—— fluosilicates, 981. 

—- lactate, 1009. 

orthocresylate and its products of 
decomposition by heat, TRans., 25. 

—— peroxide, 305. 

—— potassium silicate, 667. 

—— preparation of, 401. 

—— separation of titanium from, 492. 

sodium silicate, 667. 

—- sulphate, basic, 981. 

—— —— preparation of perfect crystals 
of, 204. 

Alums, specific refraction and dispersion 
of, 293. 

Alunite, Roman, treatment of, 402. 

Amarine, mono-substituted derivatives 
of, 237. 

—— silver, additive products of, 237. 

Amidation, partial, of polynitrated aro- 
matic compounds, 1021. 

Amides, action of bromine in alkaline 
solutions on, 45. 

—— comparative researches on the 
formation of, during the germination 
of various seeds in the dark, 90. 

—— conversion into amines, 1006. 

Amidines, action of ethyl acetoacetate 
on (pyrimidines), 45. 

Amido-acids, action of alkyl iodides on, 
148. 


resulting from the decompo- 
sition of proteids, 373. 

Amidoazo-derivatives of the 
xylenes, 58. 

Amidogen, substitution of, by means of 
sodamide, 1004. 

Amidoximes, method of preparirg, 
875. 

Amines, action of oxymethylene on, 
138. 

—— heat of combustion of, 409. 

—— of the fatty series, decomposition 
of, 783. 

primary, method for preparing, 
939. 

—— tertiary aromatic, removal of ethyl 
from, 940. 

Ammelide (melanuric acid), 523. 

Ammeline and its hydrochloride, 523. 

Ammonia and hydrogen bromide, disso- 
ciation of compounds of, 500. 


three 
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Ammonia, aqueous, electrolysis of, with 
carbon electrodes, 979. 
—- decomposition of, by electrolysis, 


— displacement of, by alkaline bases, 
1074. 

estimation of, 1075. 

— in soils, 739, 740, 831, 832. 

Ammoniacal ferment, 386. 

Ammonium antimoniate, 20. 

calcium ferrocyanide, 860. 

—— carbamate, limited hydration of, 
501. 

— chloride, action of lead oxide on, 
770. 

cyanide, synthesis of, by the silent 

discharge, 604. 

fluoride, compounds of, with 
fluorides of heavy metals, 670. 

—— furfuropicramate, 612. 

hydrogen tartrates, crystalline form 

of, 612. 

magnesium phosphate, a new, 204. 

manganese chromute, 426. 

—— oxalates, solubility of, 443. 

— salts, action of vanadic acid on, 
672. 


decomposition of, by metallic 
oxides and hydroxides, 770. 
nitrification of, TRaNs., 643, 


654. 
sulphate, action of nitrous acid on, 
747. 


compared with nitre as a 
manure, 954. 

decomposition of, by means 
of sodium sulphate, 107. 

electrolysis of, PRroc., 248. 
failure of, as a manure, 646. 
or Chili saltpetre as a manure, 


— 


646. 

—— f-sulphophthalimide, Trans., 519. 

—— thiocyanate, nitrification of, by soil, 
Trans., 639. 

—— thiotungstates, 510. 

vanadates, 671. 

m-xylenephthaloylate, crystalline 
form of, 619. 

Ameba, digestion in, 1053. 

Amphibole schists of the Tyrol, altera- 
tions of the garnets in, 29. 

Amphibole-anthophyllite from Balti- 
more, 128 

Amphiboles, chemical composition of, 28. 

Amphicreatinine, 634. 

Amphopeptone, 820. 

Amy] chloracetate, 784. 

—— dithiophenylallophanate, 338. 

—— methyl ketone, synthesis of, 45. 

—— nitrite, preparation of, 327. 

— salts of normal fatty acids, boiling 
points and sp. volumes of, 966. 


Amy], thiocarbanilate, 338. 

—— thiocarbamate, 337. 

— thioallophanate, 338. 

thiochlorocarbonate, 337. 

Amylaceous granules in Gregarine, 383. 

Amylchlorophosphinic acids, 529. 

Amylene hydrate, decomposition of, by 
heat, 137. 

Analcime, 318. 

Analysis, organic elementary, 649. 

Andesine and oligoclase, 776. 

from Ardéche, analysis of, 211. 

Anemone-camphors, 365. 

Anemonic acid, 366. 

Anemonin, 366. 

Angelic acid, 867. 

Anhydroacetodiamidobenzoic acid, 149. 

Anhydro-compounds, 544. 

Anhydroformaldehyde compounds, 330. 

Anhydrotaurine, TRANS., 490. 

Anilbenzoin, 887. 

bromo-, 888. 

Anilic acid, nitro-, constitution of, 
1021. 

Anilides, formation of, 697, 698. 

Anilidoacetice acid, 351. 

8-Anilido-acids, condensation products 
from, 551. 

Aniline, action of acetone on, 145, 235. 

—— action of isobutyric acid on, 52. 

—— p-bromo-, nitration of, 52. 

—— dinitro-, action of potassium cy an- 
ide on, 791. 

—— hydrogen sulphate, 347. 

o- and p-nitro-, from the corre- 

sponding nitrophenols, 872. 

nitro-, hydrobromide, 941. 

m-nitro-, introduction of methyl 
into, 940. 

Aniluvitonic acid, constitution of, 1027. 

Anilylmelamine, TRANs., 743. 

Anisic acid, preparation of, 352. 

salts of, 65. 

Anisoilisatine, 155. 

Anisoilphthaloylic acid, 1029, 

Anisoils at high temperatures, 872. 

—— mononitro-, preparation of, 345. 

Ankerite from the coal-measures, 775. 

Annerédite from the pegmatite vein at 
Moss, 27. 

Anorthite from the basalt of Iceland, 
602. 

—— rocks from St. Thomas, 993. 

Anthracene, chloro- and bromo-deriva- 
tives of, 717. 

Anthracenecarboxylic acid, chloro- and 
bromo-, 248. 

Anthrachrysone, 556. 

Anthragallol, action of ammonia on, and 
nitro-derivatives of, 69. 

Anthragallolamide, 69. 

Anthragallolsulphonic acid, 69. 
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Anthranil-hydroxylamide, 358. 

Anthranilamide, chloro-, 360. 

Anthranilanilide, amido-, 358. 

Anthranilic acid, chloro- and bromo- 
derivatives of, 359, 360. 

— nitro-, bromine-derivatives of, 
359. 

Anthrapinacone, 248. 

Anthraquinone, m-chloro-, Trans., 531. 

synthesis of homologues of, 557. 

Antimonie oxide, 428. 

Antimonio-molybdates, 511. 

Antimonio-tungstates, 511. 

Antimonious compounds, isodimorphism 
of, 503. 

Antimonite from Czerwenitza, 22. 

Antimonoso-molybdates, 427. 

Antimonoso-tungstates, 427. 

Antimony and its compounds, specific 
heat of, 655. 

arsenic and tin, separation of, 1078. 

atomic weight of, 856. 

—— compounds, aromatic, 884. 

—— electrolytic estimation of, 493. 

—— native, from New Brunswick, 311. 

pentachloride, Trans., 708. 

—— separation of, from tin, 1077. 

sulphate, 513. 

— sulphide, 429, 512. 

—— — action of potassium sulphide 
on, 309. 

_- decomposition of, by hydro- 
chloric acid, 308. 

— equilibrium in the reaction 
of hydrochloric acid on, 20. 

sulphides, action of hydrogen per- 

oxide on, 20. 

trichloride, equilibrium in the re- 
action of hydrogen sulphide on a 
solution of, 20. 

Antipeptone, 820. 

Apatite from Turkestan, 600. 

Apophyllite from Wermland, 28. 

Aposepine, 933. 

Apparatus for chemical laboratories, 
15, 301. 

for drying and heating, 278. 

for operations in a vacuum, 178. 

for the preparation of carbonic 

anhydride, 184. 

for the quick reduction of measured 

gas volumes to normal condition, 96. 

to extract solutions with liquids, 


198. 

Apricot oil, 644. 

Arabinose, decomposition of, by dilute 
acids, 138. 

Arabonic acid, 869. 

Aragonite from Lower Silesia, analyses 
of, 212. 

Arfvedsonite, 128. 

chemical composition of, 28. 


Arginine and its salts, 725. 

Argol, examination of, 182. 

Argyrodite, a new silver ore, 774. 

Aromatic amines, citraconic acid as a 
reagent for, 697. 

—— bases, condensation of, with alde- 
hydes, 552. 

—— series, bromo-substitution com- 
pounds of the, 1015. 

“a substances in the animal organism, 

30. 

Arsenates, crystallised, 771. 

Arsenic, antimony, and tin, separation 
of, 1078. 

—— determination of, 579, 1073. 

—— complete removal of, from hydro- 
chloric acid, 850. 

copper reduction test for the 

estimation of, 1074. 

estimation of, 920. 

in ores, mattes, and metallie 

copper, 100, 920. 

in bleaching powder and in potas- 

sium chlorate, 99. 

native, of Valtellina, 206. 

—— post-mortem imbibition of, 89. 

—— Reich’s method for determining, 
742. 

—— separation from the alkaline earths, 
393. 

—— Swedish method of testing for, 100. 

the Marsh-Berzelius method of 
testing for, 489. 

Arsenic acid, determination of, in 
mineral waters, 649. 

—— hydrates of, 202. 

Arsenical pyrites from Bolivia, 514. 

Hungarian, analyses of, 514. 

Arsenious compounds, isodimorphism 
of, 503. 

Arseniovanadates, 205. 

Arseniovanadicovanadates, 205. 

Arsenolamprite (arsenic glance), 773. 

Arsenoso-arsenio-tungstates, 427. 

Arsenoso-molybdates, 427. 

Arsenoso-phosphotungstates, 427. 

Arum italicum, chemical and physio- 
logical study of, 94. 

Ash of white and green leaves of 
Quercus rubra, TRans., 839. 

Asparagine, 1013. 

a new, 870. 

assimilation of, by plants, 1061. 

—— in hops, 387. 

picrate, 453. 

Asparagus, occurrence of coniferin and 
vanillin in, 387. 

Aspirator, an, 15. 

Assafcetida, occurrence of vanillin in, 


Atmosphere, carbonic anhydride in, 
593. 
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Atmosphere, spectroscopic examination 
of the constituents of, 1. 

terrestrial, absorption-spectrum of, 
189. 

Atomic and specific volumes, 972. 

weight and gravitation, 591. 

Atoms, combinations of molecules with, 
661. 

Atropa belladonna, estimation of alka- 
loids in the leaves of, 105. 

—— fluorescent constituent of, 

156, 577. 

new constituents of, 255. 

, Atropine, 632. 

detection of, 955. 

——— reaction of, 285. 

with mercurous salts, 632. 

— tests for, 397. 

Augite from Dognacska, 513. 

from Krakatoa ashes, 602. 

from Weiler, near Weissenberg, 
analysis of, 212. 

Augite-granites from the Cheviot dis- 
tricts, 520. 

Aurantiamarin, 577. 

Auric chloride, 430. 

compound of, with sulphur 
and selenium tetrachlorides, 310. 

Austrium, a new metallic element, 
773. 

Autoclaves for chemical laboratories, 
112. 

Axinite from New South Wales, 774. 

Azo- and diazo-derivatives, &c., method 
of investigating the constitution of, 
TRANS., 624. 

Azobenzene, bromo-, 795, 1024, 

p-chloro-, 874. 

dinitro-, 794. 

o-nitro-, 794. 

reaction of benzaldehyde with, 


148. 

Azobenzoic nitrates, 1017. 

Azobenzoy] carbinol (isatin), 342. 

Azo-compounds, 943 

mixed, 62 

—— — orthamido-, 236. 

—— —— with mixed and substituted 
radicles and their derivatives, 145. 

Azo-cumene, 459. 

Azo-derivatives of carvacrol, 59. 

—— —— simple method of preparing, 
145. 

Azo-dye, brown, preparation of, 187. 

Azo-dyes from diphenyl, Trans., 380. 

—— mixed, synthesis of, from 

aromatic diamines, 886. 

— new class of, 887. 

Azonaphthalene and its derivatives, 
245. 

— f-amido-, 714. 

Azo-opianic acid, 468. 
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m-p-Azotoluene, 795. 
— o-amido- oxidation of, 236. 
Azotometry and the azotometer, 1072. 
Azoxybenzene, m-dinitro-, 53. 
Azo-xylenes, amido-, 58. 
a-Azoxynaphthalene-«-sulphonic 
and its salts, 555. 
Azoxyterephthaldehydic acid, 701. 
o-Azoxytoluene, 53. 


acid 


Bacilli, cholera, formation of ptomaines 
by, 731. 

Bacillus anthracis, Trans., 200. 

tuberculosus, TRANS., 201. 

Bacteriolegical research from a bio- 
logist’s point of view, TRANS., 197. 

Bacterium aceti, action of, on alcohol, 
TRans., 178. 

— — — cane-sugar, TRANS., 
181. 

—— —— — carbohydrates, TRANs., 
179. 


dextrose, TRANS., 179. 

mannitol, TRANS., 182. 

chemical action of pure 
cultivations of, TRans., 173. 

Balsam, copaiba, examination of, 284. 

Barium chloride, insolubility of, in pre- 
sence of lithium chloride, 422. 

chlorobromomethanesulphonate, 


787. 

—— dibromomethanesulphonate, 786. 

“— hydrosulphide, TRans., 370, 375, 
376. 

——- hydroxide, hydrated, 850. 

— hydroxyhydrosulphide, TRays., 
369. 


— lactate, 1009. 
—— manganite, 425. 
formation and dissociation of, 


507. 
—— monosulphide, Trans., 369, 370. 
— silicate, crystallised, hydrated, 


594. 
— sulphate, 422. 
—— —— as a cementing material in 


sandstone, 35. 
sulphur compounds of, TRANS., 


369. 

—— telluryl tartrate, 767. 

— thiocarbamate, TRans., 370, 378. 

— titanate, 985. 

Barley, changes occurring in the ger- 
mination of, 1061. 

—— fat, composition of, 1065. 

— growth of, from varieties of seed, 
274. 

—— presence of raffinose in, Trans., 

0. 
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Barley, sugars of, Trans., 58. 
tes, occurrence of, in the porphyry 
district of Teplitz, 24. 
Basalt, orthoclase in geodes in, 518. 
Base, division of, between two acids, 


Bases, electrical conductivity of, 585. 

—— in jaborandi leaves, 85. 

Bassia parkii, gutta-percha from, 249. 

Batteries, galvanic, cause of irregularities 
in the action of, 293. 

Battery, selenium, 107. 

Beans, lupines, and maize, analyses of 
varieties of, grown under like condi- 
tions, 95. 

Beegerite, 515. 

Beer, detection of salicylic acid in, 924. 

estimation of sulphurous acid in, 

102. 

examination of, 493. 

Beet, accumulation of sugar in the root 
of the sugar-, 1063. 

Beet-juice, influence of lead acetate on 
the optical behaviour of certain 
nonsaccharine substances present in, 
111. 

—— presence of glutamine in, 105. 

Beet-residues, fresh and dried, digesti- 
bility of, 1054. 

Beetroot, absorption of potash and lime 
from the soil by, during the first year 
of vegetation, 830. 

Beet sugar, determination of the rich- 
ness of, 283. 

development of, 1063. 

Beets, sliced, preservation of, in silos, 
275. 

Benzaldehyde, action of ammonium 
formate on, 1023. 

—— green, substituted, 552. 

—— m-nitro-, action of sodium hydr- 
oxide on, 57. 

—— reaction of, with azobenzene, 148. 

Benzallevulinic acid, 241. 

Benzalmalonic acid and its mononitro- 
derivatives, decomposition of, by water, 
Trans., 357. 

Benzamide, action of cyanuric chloride 
on, TRANS., 312. 

Benzamides, nitro-derivatives of ethyl 
and methyl, 546. 

Benzamidobenzoic acid and its deriva- 
tives, 548. 

Benzamtartridic acid, 622. 

Benzanilidoimide chloride, action of, on 
ethyl sodomalonate, 149. 

Benzene, action of sodium on bromo- 
derivatives of, 541. 

— constitution of, 613. 

containing thiophen, 692. 


Benzene-derivatives, oxidation of, with 
potassium ferricyanide, 142. 
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Benzene, estimation of light hydrocar- 
bons, &c., in, 393. 

heat of combustion of, 409, 842. 

—- oxidation of, 49. 

—— series, isomerism in: phenols of 
— function, thermochemistry 
of, 7. 

Benzeneazimidonaphthalene, 244. 

Benzenes, chloro-, 229. 

Benzenesulphonic acid, 
1030. 

Benzenesulphonic anhydride, tribromo-, 
551. 

—— p-dibromo-, 551. 

Benzenetrisulphonic acid, amide and 
chloride, 623. 

Benzeny] ethy] ether, 875. 

Benzenylamidoxime, 797. 

Benzenylamidophenylmercaptan, 700. 

Benzenylanilidoxime, 875. 

Benzenylazoximebenzeny] - m-carboxylic 
acid, 803. ’ 

Benzenylazoximethenyl - m - carboxylic 
acid, 803. 

Benzenylazoximethenyl - p - carboxylic 
acid, 802. 

m-Benzenylazoximepropenyldicarboxylic 
acid, 803. 

p- Benzenylazoximepropenyldicarboxylic 
acid, 803. 

Benzenyldicinnylenediamine, 
469 


o-p-dinitro-, 


TRANS., 


Benzenylethylimidoximecarbonyl, 797. 

Benzenylimidoximecarbonyl, 797. 

Benzenylphenylimidoximecarbonyl, 875. 

Benzenyluramidoxime, 797. 

Benzenyluranilidoxime, 875. 

Benzhydrazoine and its derivatives, 
1026. 

Benzidine-azo-dyes, colouring properties 
of, 947. 

Benzidinesulphone, 471. 

Benzil, action of aldehydes and ammonia 
on, TRANS., 462. 

— action of sunlight on, 888. 

— chloride, nitration of, 344. 

—— compounds of isopropyl alcohol 
with, TRans., 832. 

Benzilanhydrobenzoyldiamidotoluene, 
943. 

Benzilbenzoin, 888. 

Benzil-diguanyl, 556. 

Benzil-guanyl, 556. 

Benzilphenylhydrazine, 546. 

Benzoic acid, action of hydrogen 
peroxide on, 801. 

— — amido-, derivatives of, 548. 

— — p-amido-, action of alkyl 
iodides on, 148. 

—— —— inversion of cane-sugar by, 
932. 

—— acids, dichloro-, 452. 
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Benzoic sulphinide, p-amido- and p- 
nitro-, 804. 

Benzoin, action of primary aromatic 
amines on, 887. 

ammonia derivatives of, TRANS., 
825. 

Benzoinam, Trans., 825. 

Benzoindialdehyde, 876. 

Benzoindicarboxylic acid, 877. 

Benzoinidam, TRrans., 830. 

Benzoinimide, Trans., 825, 828. 

Benzoinphenylhydrazine, 545. 

8-Benzoisosuccinic acid, 354, 355. 

Benzonitrile, o-nitro-, 63. 

Benzophenone, action of ammonium 
formate on, 1023. 

— action of heat on, 865. 

homologues of, 461. 

Benzophenonephenylhydrazine, 545. 


Benzophenonidene _pyrothiophosphite, 
Trans., 481. 
Benzoyl chloride, action of silver 


cyanurate on, TRANS., 313. 

Benzoylacetic acid and its derivatives, 
Trans., 154. 

— —— p-nitro-, and its derivatives, 
Trans., 440. 

Benzoylamarine and its derivatives, 
238. 


Benzoylbenzoic acid, m-chloro-, TRANS., 
530. 

Benzoylbenzylamarine, 238. 

Benzoyl-camphylamine, 557. 

Benzoylethyl-o-carboxylic acid, 243. 

Benzoyl-p-homobenzenylamidoxime, 
798. 

Benzoylmesitylenic acids, 353. 

Benzoyl-8-naphthylamimide chloride, 
617. 

Benzoylphenone, action of phosphoric 
sulphide on, TRans., 478. 

Benzoylphenylhydrazide, amido-, 1025. 

Benzoylphthalic acid, 626. 

Benzoylresorcinol, mononitro-, 51. 

Benzoyl]-p-toluidimide chloride, 617. 

Benzy! chloride, amido-, 56. 

—— action of powdered zinc on, 

1034. 

compounds, 56. 

Benzylacetamide, p-nitro-, 698. 

Benzylamarine benzoylchloride, 238. 

Benzylamine, amido-, and its salts, 
698. 

m-nitro-, primary, and tertiary, 

and their amido-compounds, 56. 

trinitro-, 615. 

Benzylaniline, o-nitro-, and its deriva- 
tives, 793. 

Benzylbenzenylamine, 796. 

Senaptbenseslonarinn 238. 

Benzyldiazoamidobenzene, TRANS., 749. 

Benzyldimethylamine, m-nitro-, 57. 
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Benzylenimide, 794. 

Benzylidene disulphone, 938. 

m-nitro-, dimethylsulphone, 938. 

Benzylidenebenzylimide, 546. 

Bensylidenccollidinedicarborylic 
258 


acid, 


Benzylidenementhylurethane, 893. 
Benzylphenol, an isomeric, TRANS., 
406 


p-Benzylphenol and its derivatives, 
Trans., 406. 
Benzylphenylamine, m-nitro-, and m- 
amido-, 57. 
Benzyl-p-toluidine, o-nitro-, and its 
derivatives, 793. 

Beresite, 995. 

Beryl, composition of, 990. 

from Amelia Co., Virginia, 127. 

Beryllium, atomic weight of, 506. 

—— bromide, vapour-density of, 506. 

specific heat of, 506. 

Berzeliite, 25. 

—— optical properties of, 127. 

Bibasic acids, condensation of aceto- 
acetates and of aldehydes with, 47. 

Bicuhyba fat, 139. 

—— nuts, analysis of, 139. 

m-Bidiazobenzene compounds, 459. 

Bilberries, analysis of, 953. 

Bile acids, 565. 

—— pigments and hematin, 638. 

Bilianie acid and its methyl and ethyl 
salts, 566. 

Bird’s-nest, edible, 635. : 

Bisilicate, fibrous, from Nelson Co., Vir- 
ginia, 131. 

Bismuth, electrolytic estimation of, 493, 
921, 923. 

—— native, from Bolivia, 514. 

from Sweden, 674. 

—— sulphate, 513. 

basic, 982. 

Biuret, 338. 

Bleaching liquids, various, 399. 

—— powder, arsenic in, 99. 

—— —— estimation of active chlorine 


in, 487. 

Blood, non-fermentable reducing sub- 
stances in, 383. 

—— of decapod crustacea, 639. 

—— proteids of lower vertebrata, 1050. 

——- stains, formation of iodohemin as 
a method for detecting, 184. 

—— sugar in, with reference to nutri- 
tion, 382. 

Blue, new, for printing, 187. 

Bodily labour, influence of, on the dis- 
charge of nitrogen, 569. 

Boiler incrustation, calcium hydroxide 


as, 506. 
Boiling point and pressure, relations be- 
4h2 


tween, 590. 
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Boiling points, absolute, and specific 
volumes of liquids, relations between, 
590. 

- calculation of, 411. 

—— —— determination of, 497, and 
Proc., 181. 

—— —— of ethereal salts of normal 
fatty acids, 966. 

—— —— of mixed derivatives, 135. 

—— —— of small quantities of liquids, 
determination of, 497. 

Bone, bleaching and dyeing, 188. 

Boracite, crystalline form of, 24. 

determination of the refractive 
indices of, 209. 

Boric acid and borax, physiological 
action of, 572. 

—— determination of, in mineral 

waters, 649. 

estimation of, 742. 

Borneen, so-called, 70. 

Borneol and camphor, 557. 

and its derivatives, 70. 

— constitution of, 336. 

inactive, synthesis of, 365. 

Bornite, artificial production of, 208. 

—— from New Mexico, microscopic 
character of, 22. 

Bournonite, 312, 314. 

— artificial production of, 208. 

from Chile and Bolivia, 431. 

Borny! chloride, 70. 

Boyle’s law, deviation of oxygen from, 
at low pressures, 591. 

Braken, manurial ralue of, 485. 

Branchville mica, 129. 

Brandy from wine, 436. 

Bread, fermentation of, 185. 

Bromides, detection of, 833. 

organic, action of chlorine and 
bromine on, 929. 

—— inorganic, action of iodides on, 434. 

Bromine, absorption of, by different 
substances, 119. 

and iodine, separation of, 279. 

—— detection and estimation of, 
TRans., 682. 

estimation of, by Field’s method, 

833. 

free, naphthol as a reagent for, 97. 

—- hydrate, dissociation of, 117. 

—— iron compounds as carriers of, 
340. 

—— melting and boiling points of, 
TRANS., 454. 

—— physical properties of, 849. 

—— proportion of, in sea-water, 134. 

purification of, 592. 

—— solubility of nitric oxide in, 501. 

—— vapour-pressures of, TRANS., 455, 

— from Magnet Cove, Arkansas, 
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Brucine, nitro- and amido-derivatives 
of, 564. 

Bunsen’s ice calorimeter, modification 
of, 5. 

Burner, simple, for 
light, 14. 

Butter analysis, 283. 

—— fat, Reichert’s method of examin- 
ing, 583. 

test for adulterations in, 103, 395. 

Butters, examination of, 685. 

Butyl chloracetate, 784. 

— derivatives, normal and primary 
monochloro-, 215. 

methyl ketone, bromo-, preparation 
of, 219. 

—— nitrite, tertiary, 218. 

phenyl ketone, TRANs., 161. 

salts of normal fatty acids, boiling 
points and specific volumes of, 960. 

Butylene hydrate, decomposition of, by 
heat, 137. 

Butylphenylamine, normal, 263. 

Butyramide, y-chloro-, 216. 

Butyramidobenzoic acid, 548. 

Butyric acid, y-bromo- and y-iodo-, 440. 

—— y-cbloro-, and methyl and 

ethyl salts of, 216. 

a-8-dichloro-, 1007. 

— chloride, chloro-, normal primary, 
216. 

Butyrolactone, preparation of, 216. 

Butyrone, preparation by Perkin’s 
method, Trans., 322. 

Butyronitrile, y-chloro-, 215. 

Butyryl chloride, a-S-dichloro-, 1007. 


monochromatic 


C. 


Cacodylic acid, action of, in the animal 
economy, 730. 

Cadmium and iodine, measurement of 
the electromotive forces produced by 
the combination of, in presence of 
water, TRANS., 700. 

—— electrolytic estimation of, 921, 
923. 

—— peroxide, 305. 

—— separation of, from zinc, 281. 

—— ultra-violet spectrum of, 957. 

—— zinc, nickel, copper, &c., separa- 
tion and estimation of, 580, 650. 

Caffeine methhydroxide, 899. 

Calamine, 896, 989. 

Calcite, Andreasberg, crystal forms of, 
209. 


—— pseudomorphs, after aragonite, 
431 


Calcium acetate, valuation of, 747. 
— carbonate, dissociation of, 760. 
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Calcium carbonate, fusibility of, 676. 

Schloesing’s law concerning 
the solubility of, in water containing 
carbonic anhydride, 120. 

—— detection of, in presence of stron- 
tium, 920. 

—— hydroxide, as a boiler incrustation, 
506. 

—— —— crystalline form of, 120. 

—— malates, 870. 

manganite, 425. 

phosphate, production of, in con- 

nection with the Thomas process, 

926. 

saccharate, tribasic, power of cer- 
tain salts to decompose, 185. 

— silicate, artificial, 517. 

sulphate, reduction of, by certain 
anaérobic ferments, 573. 

Calorimeter, Bunsen’s ice, corrections 
for, 409. 

Calorimetric study of salts, sources of 
error in, Proc., 198. 

Camphene, 70. 

Camphol from valerian, 1040. 

Camphols and camphors, isomerism of, 
890. 

Camphophenylhydrazine, 72. 

Camphor, 557. 

constitution of, 336. 

cyano-, 891. 

derivatives, crystallography of, 248. 

derivatives of, 808. 

—— nitro-, and its derivatives, 1039. 

oils, natural, 72. 

oxidation of, 249. 

Camphoronic acid, 156. 

Camphylamine, 249. 

dithiocamphylcarbamate, 557. 

—— salts, 557. 

Camphylphenyldihydrazine, 808. 

Camphylphenylthiocarbamide, 557. 

Camphylthiocarbimide, 558. 

Canarine, preparation of, 186. 

Cancrinite from Litchfield, Maine, 677. 

Cane-sugar, influence of neutral salts 
and of temperature on the inversion 
of, by acids, 502. 

inversion of, in sparkling 

wines, 608. 

inverting ferment of, 169. 

Cantharadic acid, 723. 

Cantharadin, 723. 

Cantharic acid, 723. 

Cantharidoxime, 723. 

Cantharidoximic acid, 723. 

Cantharoximic acid, 723. 

Caoutchene, 890. 

refraction and dispersion equi- 
valents of, TRANs., 618. 

Cappelenite, 35. 

Capramidoxime and its derivatives, 785. 
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Caproic acid, electrolysis of, 1008. 

Capronitrile, action of hydroxylamine 
on, 784, 

Carbamide, action of alcoholic potash 
on, 691. 


action of nitrous acid on, 747. 

Carbamides, aromatic, behaviour, of at 
high temperatures, 876. 

substituted, action of alcoholic 
potash on, 691. 

Carbamine-§8-thiolactic acid, imido-, 226. 

Carbamincyanamide and its derivatives, 


Carbanilidobenzoin, 342. 

Carbanilidvisatin, 342. 

Carbodinaphthylimide, 1035. 

Carbohydrate from the seed of Lupinus 
luteus, 608. 

Carbohydrates, action of Bacterium 
aceti on, TRANB., 179. 

— formation and migration of, in 
leaves, 826. 

heats of combustion and formation 

of, 757. 

in carnivorous animals, formation 

of fat in, 482. 

influence of, on the putrefaction of 

proteids, 729. 

oxidation of, by means of chromic 

acid, 102. 

some, sulphates of, 44. 

Carbon and hydrogen, determination of, 
by means of copper oxide asbestos, 
580. 

bisulphide, carbonic anhydride, 

and sulphurous anhydride, reactions 

with, 16. 

vapour, absorbents for, 16. 

— —— velocity of light in, 957. 

compounds and mixtures of, elec- 

trical conductivity of, 191. 

decomposition of, by the 

electric spark, 10. 

volatile, and electrolytic gas, 

explosions of, 762. 

estimation of, in iron and steel, 938. 

oxidation of, in the electrolysis of 

aqueous ammonia, 406. 

—— of various forms of, 202. 

thermo-electric position of, 295. 

Carbonates, aromatic, 789. 

Carbonic anhydride, absorption of, by 
leaves, 1062. 

action of hydrogen on, in con- 

tact with red-hot platinum, Trans., 

101. 

—— action of hydrogen on, in pre- 


sence of anhydrous phosphoric acid, 
Trans., 102. 

—— —— action of the pulmonary tissue 
in the expiration of, 1052. 

amount of, in the air, 504. 
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Carbonic anhydride and hydrogen, 
action of induction sparks on, TRANS., 
104. 

—— apparatus for the preparation 

of, 184. 

—— behaviour of, towards hydro- 

gen at a high temperature, 16. 

carbon bisulphide, and _ sul- 

phurous anhydride, reactions with, 16. 

characteristic equation of, 


203. 

— — density of, 758. 

— — derivatives of, 611. 

dry, action of, on the alkaline 

earths, 927. 

estimation of, 179. 

—— —— formation of, from cellulose, 
577, 932. 

—— —— in the atmosphere, 593. 

—— —— liquid, preparations and uses 
of, 107. 

—— —— new apparatus for estimating, 
in the air, 835. 

—— refraction of, 837. 

—— reduction of, by potassium 
cyanide, 1000. 

Carbonic oxide, action of, on lead and 
silver chlorides, 17. 

steam on, in contact 
with red-hot platinum, Trans., 97. 

— — — — in presence of 
potash, TRANs., 101. 

—— —— and hydrogen, combustion of, 
Trans., 94, 

—— — and steam, action of induc- 
tion sparks on, TRANS., 103. 

— reaction between, 120. ~ 

— —— combustion of, 664. 

—— —— elimination of, after partial 
poisoning, 641. 

—— —— incomplete combustion of, in 
presence of varying quantities of 
steam, TRANS., 104, 109. 

preparation of, by aid of zinc- 

dust, 660. 


water and oxygen gases, 
theory of the interaction of, a note on 
Mr. H. B. Dixon’s paper on the action 
of carbonic oxide on steam, TRANS., 
112. 

Carbophenyltolylimide, 1035. 

Carbopyrotritartaric acid, constitution 
of, 225. 

Carbopyrrylglyoxylic acid, 719. 

Carbostyril, 244. 

Carboxydimethylprrolylacetic acid, 332. 

Carica papaya, latex of, 1060. 

Carmine, adulterations of, 399. 

—— a-bromo-, 252. 

—— B-bromo-, 253. 

—— red, 252. 

Carrot, cholesterin in, 830. 


Carrotene, 711. 

Carvacrol-derivatives, 346. 

Carvacrolbidiazotriphenylmethane, 59. 

Casein-peptone, 1051. 

Catalytic action of glass, 591. 

Catechoquinone, 696. 

Cattle foods, composition of, 1066. 

Caucasian petroleum, aromatic hydro- 
carbons in, 142. 

Cedrenes, refraction and dispersion 
equivalents of, TRans., 618. 

Celestin, treating, 108. 

Cell nucleus, chemistry of, 566. 

Cellulose, action of sulphuric acid on, 44. 

an acetic ferment which forms, 
TRans., 432. 

—— digestion of, 86, 87. 

—— effect of, on the decomposition of 
proteid in the nutrition of herbivora, 
728. 

— estimation of, 954. 

—— formation of methane and car- 
bonic anhydride from, 577, 932. 

—— in Protozoa, 640. 

“- occurrence of, in Mycoderma acett, 

32. 

Cement, setting of, 851. 

Cerealose, Trans., 73. 

Cereals, some, sugars of, TRans., 58, and 
Proc., 142. 

Cerous chloride, anhydrous, 123. 

—— oxychloride, 123. 

Cerium molybdate, 595, 772. 

— oxides, 424. 

silicate, 123. 

—— tungstates and chlorotungstates, 
595. 

—— tungstates and molybdates, 981. 

Chabasite group, 318. 

Charcoal, animal, estimation of lime in, 
1075. 

Cheese, inorganic constituents of, 290. 

—— poisonous, ptomaine from, 373. 

Chelidonic acid, 868. 

Chelidoninie acid, 869. 

Chemical change, rate of, as a function 
of temperature, 301. 

— — rate of, between iodic and 
sulphurous acids, 658. 

—— retardation of, 502. 

use of the electric light to in- 

fluence, Proc., 182. 

decomposition, transition tempera- 

ture in, 968. 

energy and current energy, equi- 

valence of, 840. 

equilibrium, numerical laws of, 
196. 

—— —— principle of equivalence in 
phenomena of, 762. 

Chemistry and physics, relations be- 
tween, 961. 
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Chenevixite from Utah, 517. 

Chicory root, analysis of, 388. 

Chili saitpetre or ammonium sulphate 
as manure, 646. 

Chitin, solubility of, 808. 

Chloral, anhydrous, action of chlorine 
on, 221. 

-— ethyl alcoholate, vapour-densities 
of, TRANS., 685. 

hydrate, action of potassium chlo- 

rate on, 331. 

combination of hydrogen 

phosphide with, 684. 

—— thiobenzamide, 1026. 

Chloralbenzenylamidoxime, 797. 

Chlorates, action of, on metallic evapo- 
rating pans, 184. 

detection of, 392. 

Chlorethers, 606. 

Chlorhydrins, action of nitromethane 
on, 862. 

Chloride of lime, estimation of, by 
means of hydrogen peroxide, 738. 
Chlorides, acid, action of, on inorganic 

compounds, 222. 

decomposition of, in dilute solu- 

tions, 975. 

detection of, in presence of bro- 

mides and iodides, 179. 

organic, action of inorganic iodides 
on, 434. 

—- variations of the solubility of, in 
presence of hydrochloric acid, 505, 
972. 

Chlorination, new method of, 231. 

Chlorine, action of, on nitric peroxide, 
Trans., 226. 

—— active, in bleaching powder, 487. 

detection and_ estimation of, 
TRANS., 682. 

—— direct determination of, in pre- 
sence of bromine, 648. 

estimation of, by Field’s method, 


_— 


—— free, diphenylamine and naphthol 
as reagents for, 96, 97. 

—— naphthol and sulphurie acid 

as a reagent for, 99. 

hydrate, dissociation of, 117, 299. 

— monoxide, 118. 

solubility of, in chromium oxy- 

chloride, 500. 

volumetric estimation of, 178. 

water, decomposition of, in sun- 
light, 301, 302. 

Chlorite from Albemarle Co., Virginia, 
130. 

Chloritoid containing manganese, 129. 

Chloroform, action of ammonia and 
water on, 521. 

preparation of, 999. 

Chlorophyll, 476. 


1143 


Chlorophyll, action of, on carbonic an- 
hydride when removed from vegetable 
cells, 254. 

activity of, under the ultra-violet 
rays, 387. 

——and the reduction of carbonic 
anhydride by plants, 626. 

- conditions of the development and 
of the activity of, 92. 

—— estimation of, 1083. 

—— from the deep sea, 367. 

Chloropicrin, reduction of, 323. 

Chlorostannic acid, 984. 

Chlorozon, 399. 

Cholanic acid and its ethyl and methyl 
salts, 566. 

Choleic acid, 270. 

Cholera, supposed ptomaines of, 1049. 

Cholesterin in vegetable fats, 829. 

—— in the carrot, 830. 

Cholic acid, 480, 952. 

—— —— methyl and ethyl salts of, 
565. 


— —a new acid analogous to, 
270. 

Choline, analogues of, 933. 

Choloidanic acid, 817. 

Chondrodite from Nyakopparberg, ana- 
lysis of, 29. 

Chondrosin, 481. 

Chromammonium compounds: a lec- 
ture experiment, 849. 

Chromates, heat of solution of, 962. 

—— thermochemistry of, 962. 

Chromatometer, 1070. 

Chrome-iron ore from New South 
Wales, 774. 

Chromic acid, absorption spectra of, 
838. 


preparation of, 108. 

chloride, anhydrous, solution of, 
669. 

—— —— isomeric modifications of, 503. 

—— oxide, molecular states of, 597. 

—— phosphate, 17. 

Chromium, estimation of, 580. 

—— oxides, action of hydrogen peroxide 
on, 984. 

oxychloride, solubility of chlorine 
in, 500. 

— oxyfluoride, 983. 

Chromous chloride, conversion into 
chromic chloride, 597, 669. 

Chromy] dichloride, action of ammonia 
on, TRANS., 367. 

Chrysatropic acid, 255. 

Cincholepidine, synthesis of, 630. 

Cinchonidine in quinine sulphate, 813. 

—— in commercial quinine sulphate, 
632. 

Cinchonine, action of caustic alkalis on, 
161. 
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Cinchonine, decomposition of, by sodium 
ethoxide, 162. 

Cinnabar, artificial production of, 208. 

Cinnamaldehyde, action of, on malonic 
acid, TRANs., 365. 

condensation of, with ammonia 
and ethyl acetoacetate, 257. 

Cinnamaldoxime, 799. 

Cinnamhydrazoine, o-nitro-, 1026. 

Cinnamic acid, bromo-, third isomeric, 
703. 

—— experiments on the prepara- 
tion of, by Perkin’s method, Trans., 
320. 

— —— m-nitro-a-bromo, TRANS., 
361. 

— — series, isomerism in, 702, 945. 

synthesis of a sulphur deri- 
vative of, 241. 

Cinnamylmethylketoxime, 800. 

Cinnidimabenzil, TRAns., 472. 

Cinnimabenzil, TRAns., 471. 

Citraconic acid, constitution of, 335. 

Citrenes, refraction and dispersion equi- 
valents of, TRANs., 615. 

Citrus limetta, essential oil of the leaves 
of, TRANS., 316. 

Clays, Hainstadt, absence of rare metals 
in, 678. 

—— —— occurrence of rare earths in, 
314. 

Clotting, intravascular, 821. 

Clover, alsike, analyses of, 911, 912. 

American and German, 646. 

— Bokhara (Melilotus leucantha), 
828. 

—— Dutch, analyses of, 911, 912. 

—— perennial red, analyses of, 909, 
912. 

Coal, determination of nitrogen in, 1071. 

heat of combustion of, 757. 

tar, blast furnace, an examination 

of the phenol constituents of, obtained 

by the Alexander and McCosh process 

at the Gartsherrie Ironworks. Part I. 

Trans., 17. 

oil boiling between 170—210° ; 
fractions of, 232. 

Cobalt and nickel, separation of, 422, 
1077. 

—— atomic weight of, 596. 

—— ores from New Caledonia, 320. 

sulphate, basic, 982. 

Cobra, venom of, 1057. 

Coca leaves, 388. 

Cocaicine, 85. 

Cocaine, 84, 388, 479, 632, 951. 

and its homologues, artificial pre- 

paration of, 163. 

benzoate, 633, 951. 

estimation of, 1087. 

—— preparation of, 371. 
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Cocaine, salts, 84, 479. 

Coccerin from living cochineal, 441. 

Cocethyline, and its platinochloride, 
artificial preparation of, 163. 

Cochineal, colouring matter of, 252. 

—— fat, 441. 

Cocksfoot grass, analyses of, 909, 912. 

Codeine, derivatives of, 563. 

Cohesion and cohesion-figures, 971. 

Coins, nickel, assay of, 101. 

Coke, determination of nitrogen in, 
1071. 

Coking process, the Jameson, 288. 

Collidine-8-carboxylie acid, betuin of, 
369. 

Colophene dihydride, 1039. 

Colorimetric determinations, 738. 

Colouring matters, detection of, in wine 
and confectionery, 183. 

Comma bacillus, poisonous product of 
the culture of, 169. 

Conchinine, alcoholates of, 900. 

Conchiolin, 481. 

Condensations, inner, 65. 

Conductivity, electrical, of saline solu- 
tions of mean concentration, 753. 

Conessine (wrightine), 372, 901. 

Confectionery, detection of colouring 
matters in, 183. 

Congo red, constitution of, 889. 

Coniferin in asparagus, 387. 

glucoside allied to, 250. 

Conine, constitution of, 563. 

— oxidation products of, 562. 

synthesis of, 478. 

Contact actions, 415. 

Capaiba balsam, oxidation of, 250. 

Copaline from Hiitteldorf, near Vienna, 
21. 

Copper, action on sulphurous acid, 423. 

arsenate, 771. 

basic, 771. 

—— cadmium, zinc, nickel, &c., separa- 
tion and estimation of, 580, 650. 

combination of, with nitrogen, 422. 

compounds as poisons, 483. 

—— dipyridine sulphate, 857. 

electrolytic estimation of, 921. 

— glance, artificial production of, 
208. 

—— in vines treated with copper sul- 
phate and lime, 738. 

— metallic, estimation of arsenic in, 
100, 920. 

—— nitrates, basic, artificial, 315. 

—- ore, variegated, from New Mexico, 
microscopic character of, 22. 

—— ores, treatment of, with molten 
lead, 109. 

oxide, modifications of, 666. 

—— precipitating, by electrolysis ; and 
the electrolytic purification of, 109. 
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Copper pyrites, artificial production of, 
208. 


sulphate, anhydrous, heat of dis- 

solution of, TRANS., 294. 

compound of methyl alcohol 
with, 524. 

— —— hydrated, dissociation of, 842. 

monohydrated, heat of dis- 

solution of, TRANS., 310. 

pentahydrated, heat of dis- 

solution of, TRANS., 296. 

solubility of, in presence of 

ammonium sulphate, 305. 

transference of, across a stratum 

of gas, 422. 

volumetric determination of, 920. 
See also Cuprous. 

Coprine chloride, 933. 

Copying paper, new photographic, 106. 

Cornein, 481. 

Corundum in graphite, 23. 

optical properties and the micro- 
structure of, 23. 

Coryllus avellana, pollen of, 736. 

Cosalite, 515. 

Cotton cake and meal, digestibility and 
feeding values of, 272. 

Coumarincarboxylic acid, TRANS., 367. 

Coumarone-a-carboxylic acids, 706. 

Coumaroxime and its ethyl ether, 880. 

Couples, metallic, electromotive force of 
the currents yielded by, in simple 
saline solutions, 190. 

Covelline, artificial production of, 208. 

Cows, feeding with “ sections,” 953. 

Craigtonite from Aberdeenshire, 131. 

Creatinine, a new, 1046. 

kynurenate, 1056. 

estimation of, in urine, 397. 

— picrate, 1056. 

p-Cresol, dinitro-, and its salts, 152. 

m-Cresol, 232. 

trinitro-, 345. 

Cresoldisulphonie acid, 151. 

Cresols, chloro-, 614. 

Cresorcinolearboxylic acid, 242. 

Crested dog’s tail grass, analyses of, 909, 
912. 

o-Cresyl ether, TRANS., 28. 

Critical pressure, so-called, of solids, 
656. 

Croconamic acid, 540. 

Croconic acid, 449. 

and its derivatives, 540. 

Crocydolite, 128. 

from the Cape, 603. 

Crotonaldehyde, action of chlorine on, 
1006. ; 

Crusocreatinine, 634. 

Crustacea, decapod, blood of ~639. 

Cryolite, 430. 

from Greenland, 430. 
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Cryoscopy as a means of determining 
molecular weights, 197. 

Crystallographical investigations, 341. 

Crystallography of some organic com- 
pounds, 62, 234, 235. 

Crystals containing mixtures, 972. 

—— do they grow only by juxtaposi- 
tion of new molecules ? 9. 

o-Cumaroxyacetic acid and its anhydride 
and dibromide, 66. 

Cumene, nitro-, 458. 

Cumenylacrylic acid, m-nitro- and m- 
amido-, 467. 

dibromide, 464. 

—— —— o-nitro- and o-amido- m-nitro-, 
465, 467. 

Cumenylpropionie acid, m-amido-, 467. 

Cumice acid, 944. 

o-nitro- and o-amido-, 466. 

Cumostyril, 465. 

Cumyl series, the propyl-group in the, 
452. 

Cuprammonium hexiodide, 852. 

iodides, new, 851. 

tetriodide, 852. 

Cupreine und its salts, 83. 

Cuprous chloride, preparation of, 771. 

Currents yielded by metallic couples, 
electromotive force of, in simple 
saline solutions, 190. 

Curare, influence of, on the glycogen of 
liver and musele, 1054. 

Cyanacetophenone, 240. 

Cyanhydrin of levulose, 219. 

Cyanic acid, normal, derivatives of, 38. 

Cyanidine, methamidodiperchloro-, 324. 

Cyanogen bromide, additive compounds 
of normal ethyl cyanurate with, 38. 

melting and boiling points of, 


38. 
—— -— polymeride of, 216. 
polymerisation of, 859. 

—— reaction of, with ethyl alcohol, 
859. 

combustion of, TRANs., 384. 
compounds, additive products of, 

217. 

—— estimation of, by Field’s method, 

833. 
refraction of, 837. 
Cyanovalerolactone, 533. 

Cyanuric acid, constitution of, 41, 216. 
derivatives of, 325, 860. 
normal, 38. 

—— acids, constitution of, 932. 

—— —— supposed isomeric, TRANs., 

693, 743. 
bisulphide, 325. 

— derivatives, TRANS., 739. 
crystallography of, 929. 
—— ethers, 929. 

— chloride, 1001, Trans., 739. 
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Cyanuric chloride, action of ammonia 
and amines on, 38. 

—— — benzamide on, TRANs., 

812. 


sodium formate, benzoate, 
and acetate on, Trans., 31], 312. 

—— iodide, 1001. 

monochloro-, 1001. 

trithioglycollic acid, 325. 

Cyclamiretin, 366. 

Cyclamose, a new sugar, 782. 

Cyclothraustic acid, 950. 

Cymene, dinitrobromo-, 1016. 

—— hydrochloride, p-diamido-, 240. 

—— nitration of, 1017. 

— nitro-bromo-, 1016. 

nitro-, so called, 542. 

oxidation of, 541. 

presence of, in resin spirit, 939. 

—— series, the propyl-group in the, 
452. 

Cymenesulphonic acid, bromo-, 470. 

acids, «- and f-, 884. 

bromo-, 1032. 

Cymenol, tribromo-, 697. 

Cymenotic acid, 696. 

Cymeny]l ethyl ether, 696. 

methyl ether and its nitro-deriva- 
tive, 696. 

Cymidinesulphoniec acid, 470. 

Cymylearboxylic acid, 463. 

Cyst, liquid from, 1055. 


— 


D. 


Danaidin, 173. 

Danain, 173. 

Danais fragrans, root of, 173. 

Daniell’s battery, electromotive force of 
certain dry forms of, 3. 

Daphnetin, ethyl and methyl derivatives 
of, 558. 

Daphnidium cubeba, fruit of, 1064. 

Decyl iodide, 998. 

Dehydrocholeic acid, 270. 

Dehydrocholic acid, 952. 

—— trialdoxime, 952. 

Dehydrodiprotocatechuic acid, 239. 

Dehydrodivanillin, 238. 

Dehydromorphine, 899. 

Dehydrophotosantonic acid, 74. 

Delokanic acid, 255. 

Denitrification, 823, TrRans., 667, 681. 

and nitrification, alternate, TRANs., 


669. 

Density numbers, law of, 194, 410. 

—— extension of the law of, to a 
case in thermochemistry, 498. 

—— of liquefied air and its constituents, 
661. 


Density of nitrous oxide, ethylene, and 
carbonic anhydride, 758. 

Deoxycholic acid, 481. 

Deposit from the spring at Chabetout, 
215. 

Descloisite from New Mexico, 26. 

Deuteroglobulose, 819. 

Dextrins, conversion of glucoses into, 
1003. 

Dextropimaric acid and its derivatives, 
1039. 

Dextrose, action of Bacterium aceti on, 
Trans., 179. 

action of hydrocyanic acid on, 526. 

constitution of, 526. 

—— heptolactone from, 526. 

Dextrosecarboxylic acid, constitution 
of, 687. 

a-6-Diavetadipic acid, 936. 

Diacetonephenylphosphinic acid, 609. 

Diacetonetolylphosphinic acid, 609. 

Diacetonamine, 528. 

Di-p-acetoxyisohydrobenzoin, 460. 

Diacetylcupreine, 84. 

Diacetylmaleinfluorescein, 51. 

Diacetylresorcinol, mononitro-, 51. 

Diallage from Lower Silesia, analysis 
of, 212. 

Diallylacetic acid, magnetic rotation of, 
TRans., 212. 

Diallylmalonic acid, magnetic rotatiun 
of, Trans., 211. 

Diamines, aromatic, general method for 
determining the constitution of, 625. 

— —— synthesis of mixed azo-dyes 
from, 886. 

Diamonds, occurrence of, in Borneo, 674. 

Diamyl dichloroglycollate, 786. 

Dianthranyl, 248. 

Diaphragms, relative permeability of, 
414. 

Diastase, 1061. 

Diastatic action, determinations of, 483. 

—— activity, determination of, 386. 

Diazoamidobenzene, p-dinitro-, TRANS., 
626. 

—— preparation of, 943. 

o-Diazoazotoluene-derivatives, 795. 

Diazobenzeneanilide, constitution of, and 
its relation to amidoazobenzene, 
Trans., 746. 

Diazobenzenebenzylanilide, TRANs., 749. 

Diazobenzenemethylanilide, TRans., 748. 

Diazoethylamidobenzene, p-dinitro-, 
TRAns., 630. 

Diazonaphthalenimide, 555. 

B- Diazonitroso-oxindole chloride, 64. 

Diazophenols and 8-naphthylamine, com- 
pounds from, 235. 

Diazophenolsulphonic acid, chloro-, 1019. 

Diazotoluenedisulphonates, 150. 

Diazovinylamine, 635. 
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Diazo-xylenesulphonic acids, 356. 
Dibenzoyldicumylenediamine, TRANS., 


469. 
Dibenzoyldinitro - m-hydroxyphenyl- p- 
tolylamine, 456. 
Dibenzoylresorcinol, mono- and tri- 
nitro-, 50, 51. 
Dibenzylhydroxylamine-derivatives, 796. 
Dibenzylmethylamine, metanitro-, 56. 
Dibutyrilmonoxime, 877. 
8-y-Dicarboxy~y-valerolacetone, 1012. 
Dichloralphosphine and its derivatives, 
684 


Dichlorhydrin-aluminium chloride, 143. 

Dicoumarin, a, 47. 

Dicyandiamide, constitution of, 217. 

Dicyanic acid, amido-, 435. 

Dicyanothiophen, 339. 

Dicyanphenylhydrazine, derivatives of, 
146. 


Didymium, spectrum of, 837. 
tungstates and molybdates, 981. 
p-Diethamidobenzaldehyde, 458. 
Diethamidohydroxyphenyltrichlor- 
ethane hydrochloride, 458. 
Diethoxymethane, 43. 
Diethoxypyridine and its salts, 76. 
Diethoxy-p-toluquinoline, monochloro-, 
160 


Diethyl cyanurate, 217. 

dichloroglycollate, 1011. 

—— diphenylenedicarbamate, TRANs., 
256. 


Diethylamine, chloro-, 796. 
Diethylaniline, m-nitro-, 347. 
Diethylbenzenes, chlorinated, 231, 343, 
344. 
Diethyleyanuric acid and its salts, 216. 
Diethyldaphnetilic acid, 558. 
Diethyldaphnetone, 558. 
Diethylene disulphide, compounds of, 
525. 
—— — constitution of, TRANs., 234. 
reparation of, TRANS., 235. 
Diethylene sulphide methyl -sulphine- 
hydroxide, TRans., 247. 
se salts, TRANS., 237. 
Diethyleneditolyldiamine, 886. 
Diethyliodamine, 45. 
Diethyl-m-nitraniline, 544. 
Diethyl-m-phenylenediamine, 347. 
a-y-Diethylpyridine, 159. 
Diethylthiophen, 535. 
Diethyl-o-toluidine, 57. 
Diethylumbellic acids, «- and B-, 881. 
Diffusion, gaseous, lecture experiment 
on, 591. 
Digesters (autoclaves), high pressure, 
for chemical laboratories, 112. 
Digestion experiments, 380. 
—— gastric, during deprivation of 
chlorine, 1052. 
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Digestion, gastric, in the horse, 952. 

—— in rhizopods, 1053. 

of various foods in the human 
intestines, 379. 

—- pancreatic, 729. 

—— papain, 641. 

physiology of, 727. 

Diheptyl, 998. 

Dihexamethylenamine methyleniodide, 
863. 

Dihydrocoumaroxime, 880. 

Dihydro-oxytoluquinoxaline, 82. 

Dihydrostrychnine, 815. 

Dihydroxydiquinoline, 949. 

Dihydroxydurylic acid, 241. 

Dihydroxyethenylphenylenediamine, 
147. 


Dihydroxyglutaric acids, a-y-, and §-¥-, 
48, 49 


, 49. 

Di-p-hydroxyisohydrobenzoin, 460. 

Dihydroryphenylacetic acid, 802. 

Dihydroxypyridine, 76. 

a-Dihydroxyquinoline, 629. 

8-Dihydroxyquinoline, 629. 

Dihydroxyquinone, 1028. 

—— p-dinitro-, 1021. 

Dihydroxystearic acid, 140. 

Diketones, action of hydroxylamine on, 
877. 

— hydroxylamine reaction for, 350. 

8-Dimethacrylic acid and its salts, 140. 

Dimethoxyanthranilcarboxylic acid, 468. 

Dimethoxycinchoninic acid, 479. 

Dimethoxy-diethyl-acetone, TRaNns., 57. 

Dimethyl amidocyanurate, 930. 

a-8-Dimethylacrolein, 783. 

a-8-Dimethylallylic alcohol, 784. 

Dimethylamidocyanuric acid and 
chloride, 40. 

Dimethylamidophenol, dinitro-, and its 
derivatives, 235. 

Dimethylamine chlororhodate, 311. 

Dimethylaniline, m-amido-, 941. 

nitration of, 543. 

— m-nitro-, 347, 941. 

—— nitroso-, action of hydrochloric 
acid on, 941. 

Dimethylaniline-furfural hydrochloride, 
612. 

Dimethylanilin-isatin, 155. 

Dimethylunthrachrysone, 556. 

Dimethylanthraquinone, a-meta-8-, 557. 

Dimethylanthraquinonecarboxylic acid, 


m-Dimethyl-o-benzylbenzoic acid, 1029. 

Dimethylcoumarilic acids, 706. 

Dimethylcoumarone, 706. 

Dimethyleyanuric acid, normal, 929. 

Dimethyldi-p-tolyl-m-phenylenedi- 
amine, 456. 

Dimethyldi - p - tolyl - p - phenylene- 
diamine, 457. 
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Dimethylenethane, preparation and oxi- 
dation of, TRANs., 81. 
Dimethylethyleneglycol 
1034. 
a-8-Dimethylglyceric acid, 1009. 
a-8-Dimethylglycidic acid, 1009. 
Dimethylhydroxypyrimidine, 46. 
Dimethylhydroxyquinoline, 630. 
Dimethylindole, 805. 
Dimethylindoleacetic acid, 806. 
Dimethylindolecarboxylic acid, 806. 
Dimethyliodamine, 44. 
Dimethylisocyanuric acid, 930. 
Dimethylisosuccinamide, 449. 
Dimethylmaleinfluorescein, 51. 
Dimethylmalonamide, dinitro-, 449. 
Dimethylnaphthaquinoline, 370. 
Dimethyloxamide, dinitro-, 448. 
m-p-Dimethylphenyl methyl ketone, 
463 


mononitrite, 


Dimethyl-m-phenylenediamine, 347. 

Dimethylphenyiglyoxylic acid, 463. 

2 : 6-Dimethylpyridine, 558. 

m-Dimethylpyrrylbenzoic acid, 559. 

o-Dimethylpyrrylphenol, 559. 

2’ : 4’-Dimethylquinoline and its deriva- 
tives, 629. 

from p-xylidine sulphate, 161. 

Dimethylquinolines, 260. 

Dimethylsuccinic acid, an oxidation 
product of copaiba balsam, 250. 

—— symmetrical, 1012. 

Dimethylthalline iodide, quaternary, 80. 

Dimethylthionoline, 55. 

Dimethylumbellic acids, «- and 8-, 880. 

Dinaphthyl phenyl carbinol, 947. 

Di-«-naphthylamidocyanuric chloride, 
TRANS., 315, 740. 

8-Dinaphthylamine, 947. 

Dinaphthylearbazole, 246. 

8-Dinaphthylcearbazole, 1036. 

Dinaphthylene ether, 247. 

Dinaphthyline, 245. 

Dinicotinic acid, 478. 

Dinitriles, normal, 860. 

Dioctyl, 998. 

Diopside varieties from Nordmarken, 
776. 

Dioxydimethylaniline, 792. 

Dioxythiodiphenylimide, 55. 

Dioxytrimethylpyrroline, 528. 

Dipentene tetrabromide, 71. 

Diphellandrene, 1038. 

Diphenanthrylazotide, conversion of di- 
tolaneazotide into, TraNs., 843. 

Diphenethyloximide, 874. 

Diphenethylthiocarbamide, 873. 

Diphenyl, action of organic chlorides on, 
in presence of aluminium chloride, 
1033. 

—— diphenylenedicarbamate, TRans., 
256. 


Diphenyl glyceryl ether, symmetrical, 
345. 


Diphenylacetonitrile, 1034. 
Diphenylamine as a reagent for free 
chlorine, 96. 
as a reagent for nitrates and 
nitrites, 99. 
oxidation of, 1023. 
Diphenylamine-fumaride, 621. 
Diphenylasparagine, 621. 
Diphenylazophenylene, 1023. 
Diphenylene diisocyanate, TRANS., 255. 
Diphenylenediurethane, TRANs., 256. 
Diphenylethane, unsymmetrical action 
of nitric acid on, 1033. 
Diphenylfumaramic acid, 792. 
Diphenylfurfurandicarboxylic acid, 
TRANS., 168. 
Diphenylguanidine, 338. 
Diphenylhydrazine cyanuric chloride, 
TRANS., 742. 
Diphenylindole, 806. 
Diphenylphthalylasparagine, 621. 
Dipheny)quinolylmethane, 561. 
Diphenylsilicon dichloride, 619. 
Diphenylsulphonic acid, p-amido-, 
TRaNs., 380. 
Diphenylsulphone-dimethylacetone,801. 
Diphenyistibie acid, 885. 
Diphenylstibine chloride, 885. 
Diphenylthiénylmethane, 787. 
Diphenyltoluylene dicarbamate, TRANS., 
258. 
Diphenyl-m-toluylenediamine and _ its 
derivatives, 873. 
Diphenyl-p-tolylguanidine, 1036. 
Diphenylurethane and its derivatives, 
59. 
Diphenylvinyl nitrite, 1034. 
Diphthalsuccinanilide, 244. 
Diphthalsuccinhydranilide, 244. 
Diphthalyl bromide, crystalline form of, 
619. 
—— nitro- and tetrachloro-, 882. 
Diphthalylimide, 883. 
Dipiperidyl and its derivatives, 161. 
Dipropy! dichloroglycollate, 786. 
Dipropylamine, 1005. 
—— nitroso, 1005. 
reactions in aqueous solution with 
metallic salts, 1005. 
Dipropylaniline, nitroso-, cyanhydrin of, 
793. 


Dipseudacetopyrroline and its mono- 

nitro-derivative, 74. 
Dipseudocumenol, dibromo-, 144. 
melting point of, 144. 


Dipseudocumenyl methyl ether, melting 
point of, 144. 

Dipseudocumidine and its derivatives, 
144. 

Dipyridines, reactions of, 898. 
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Dipyridyl, 477. 

B-Vipyridyl, 78. 

Diquinoline, 1045. 

a-Diquinoline, 950. 

Diquinoline [2’ : 2’] derivatives, 949. 

Diquinoline-8-disulphonie acid, 950. 

Diquinolinesulphonic acids, 949. 

Disinfectants, studies of, by new 
methods, 573. 

Disinfection, chemical products of pu- 
trefaction in their relation to, 112. 

Dissociation, contact actions in, 9. 

of calcium carbonate, 760. 

—— of compounds of hydrogen bro- 
mide and ammonia, 500. 

of liquids, 499. 

of nitrogen peroxide, 657. 

—— of the hydrate HBr,2H,0, 501. 

Dithiacetoneacetic acid, 938. 

Dithiacetophenoneacetic acid, 938. 

Dithiacetylbenzaldehyde, 938. 

Dithiobenzaldehydeacetic acid, 937. 

Dithiobenzophenoneacetic acid, 938. 

Dithiocarbamide dichloride, TRANs., 
191. 

—-- diiodide, TrRans., 195. 

—— dinitrate, Trans., 194. 

Dithiocarboxyltriphenylenediamine, 
1024. 

Dithiocinnamaldehydeacetic acid, 937. 

Dithiocyanuric acid, 325. 

Dithiodimethylaniline, 792. 

Dithio-o-hydroxybenzaldehydeacetic 
acid, 937. 

Dithio-m-nitro-benzaldehydeacetic acids, 
937. 

Dithionic acid, formation of sulphuric 
acid in the preparation of, 978. 

Dithiopbenylphenylacetic acid, 879. 

a-Dithiophenylpropionic acid, 878. 

y-Dithiophenylvaleric acid, 879. 

Dithiopyruvacetic acid, 938. 

Ditolane-azotide, TRAns., 829. 

conversion of, into diphenanthryl- 
ene-azotide, TRANS., 843. 

Di-p-tolyl-m-phenylenediamine and its 
derivatives, 456. 

Di-o-tolyl-p-phenylenediamine, 942. 

Di-p-tolyl-p-phenylenediamine and its 
derivatives, 457. 

Di-o-tolylearbamide, 886. 

Ditoluylenediamidocyanuric 
Trans., 741. 

Diundecylenic acid, 1011. 

Diuretics, new, 485. 

Di-p-xylyl carbinol, 464. 

ketone, 463. 

Dolomite from the coal-measures, 775. 

Double nitrates of silver and the alkalis, 
122. 

salts of ferric chloride with other 

metallic chlorides, 124. 


chloride, 
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Double sulphates, modifications of, Parts 
Iand II. Part II. Specific heat-de- 
terminations, Trans., 1, 12. 

Doundaké, or African quinine, 267. 

Drops, dependence of the size of, on 
external influences, 844. 

Drying apparatus, 417. 

Duodecylamine and its saits, 685. 

Durene, [1 : 2: 4: 5], 232. 

—— action of phosphoric chloride on, 
679. 

— action of sulphuric acid on, 694, 

—— derivatives of, 64, 67. 

—— tetrachloro-, 1016. 

symmetrical, 679. 

Durenedisulphonamide, 695. 

Dureneglycerol, 679. 

Durenesulphonamide, 67. 

Durenesulphonic acid, 67, 694. 

—— chloride, 67. 

Durenol and its derivatives, 68. 

Duroquinone, 65. 

Duroquinonecarboxylic acid, 241. 

Durylic acid, derivatives of, 64, 241. 

Durylsulphone, 67. 

Dust explosions, 404. 

Dye, brown, preparation of, 187. 

Dyes derived from the quinoline bases, 82. 

influence of substituted elements 
and radicles on the shade of, 942. 

—— new, preparation of, 290. 

obtainable from the tannins, 403. 

Dysprosium, 667. 


E, 


Edenite (hornblende) from Greenland, 
519. 

Edible earth from Bolivia, 514. 

Effluviography, 959. 

Eggs, hen’s, occurrence of peptone in, 
during incubation, 166. 

Eisenkobaltkies, vy. Kobell’s analysis of, 
209. 

Eleolite from Litchfield, Maine, 677. 

Elaidic acid, oxidation of, with potassium 
permanganate in alkaline solution, 140. 

Elastin, digestion of, with pepsin, 270. 

peptone, 270. 

Electric accumulators, 106. 

= batteries, dry, electromotive force 
of, 3. 

—— light. use of, to influence chemical 
change, Proc., 182. 

Electrical conductivity of aqueous solu- 
tions of potassium chloride, 653. 

—— —— of bases, 585. 

— —— of carbon compounds, and 
of mixtures of, 190. 

— — of mixtures of ethyl alcohol 
and ether, 115. 
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Electrical conductivity of mixtures of 
salts, 839. 

—— —— of supersaturated salt solu- 
tions, 654. 

furnace, 401. 

Electrification of ice by water friction, 
960. 

Electrochemical investigations, appa- 
ratus for, 653. 

Electromotive force of certain tin cells, 
752. 

—— thermo-electric couples, in- 
fluence of temperature on, 587. 

—— forces developed during the com- 
bination of zinc and iodine in 
presence of water, 751. 

—— —— produced in the reaction of 
cadmium, iodine, and water, Trans., 
700. 

— — seat of, in a voltaic cell and 
in thermoelectric piles, 750, 751. 

Electrolysis, quantitative chemical 
analysis by, 921. 

—— secondary, 654. 

Electrolytes, coefficient of conductivity 
of, in very dilute solutions, 113. 

—— composite, 754. 

influence of pressure on the re- 

sistance of, 586. 

thermoelectric relations of, 960. 

Electrolytic conduction and molecular 
composition, correlation of, 754. 

—— decomposition, 294. 

—— gas and volatile carbon compounds, 
explosions of, 762. 

Ellonite from Aberdeenshire, 131. 

Embolite, 988. 

—— from Australia, 430. 

Emery, analyses of, 675. 

Emetine, estimation of, 1086. 

Empholite, a new mineral from Horrs- 
joberg, in Wermland, 31. 

Emplectite from Rézbanya, 126. 

Endlichite from New Mexico, 26. 

Ensilage, comparison with hay as fodder, 
737. 

Enstatite from the enstatite-porphyrite 
of the Cheviot Hills, analysis of, 211. 

Epidote from Rowe, Massachusetts, 23. 

Epsomite from the Falu Mine, 25. 

—— from the Peychagnard anthracite 
mine, 516. 

Equilibrium, conditions of, in aqueous 
solutions, 12. 

—— in the reaction of hydrochloric 
acid on antimony trisulphide, and of 
hydrogen sulphide on a solution of 
antimony trichloride, 20. 

Erbia from Brazilian xenotime, 676. 

—— spectra of, 749. 

Ericalco from Vesuvius, 600. 

Erythroxyline, 85. 
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Erythroxylon, alkaloids from, 85. 
Essential oils, III, their specific refrac- 
tive and dispersive energy, TRaNs., 


—— — testing, 394. 

Ethane sulphonimide, Trans., 490. 

Etheny] trisulphide, 1000. 

Ethenylglycollic acid and its salts, 
224 


Ethenyltoluylenediamine, 545. 

Ethenyltriamidotoluene and its acetyl 
derivative, 545. 

Ether and ethyl alcohol, electrical con- 
ductivity of mixtures of, 115. 

examination of, 1079. 

expansion of, at various pressures, 
498. 

Ethereal oils, 70. 

—— salts of nitrous acid, 217. 

—— —— vapour-densities of, 299. 

Etherification by double decomposition, 
975. 

Ethinediphthalide, nitro- and dinitro-, 
620. 

Ethoxalic chloride, 1011. 

Ethoxyacetamide, action of bromine on, 


p-Ethoxycoumarilic acid, 881. 

Ethoxyethylacetone, 1011. 

p-Ethoxyhydrocoumarilic acid, 882. 

Ethoxyhydroethylquinoline, _dinitro-, 
Trans., 509. 

ethiodide, Trans., 505. 

Ethoxyhydroethylquinolium hydroxide, 
Trans., 505. 

Ethoxyhydroxypyridine, 76. 

Ethoxymethylacetone, 1011. 

Ethoxypyridine, 77. 

Ethyl acetate, 440. 

—— —— reactions of alkaline hydro- 
sulphides with, 332. 

—— acetoacetate, action of carbamides 
on, 443. 

—— — action of guanidine on, 443. 


—— — action of hydrazo-compounds 
on, 1046. 
— — action of the homologues of 


acetaldehyde and ammonia on, 258. 
—— —— and its derivatives, 1009. 
synthesis of, 223. 

—— —— synthesis of, from cyanace- 

tone, 333. 

—— acetonedicarboxylate, action of 

hydrazo-compounds on, 1046. 
acetophenoneacetoacetate, action of 
ammonia and primary amines on, 


75. 


acetosuccinate, action of hydro- 

cyanic acid on, 1012. 

acetylallophanate, 357. 

— alcohol, action of Bacterium aceti 
on, TRans., 175. 


INDEX OF 


Ethyl alcohol and ether, electrical con- 
ductivity of mixtures of, 115. 


—— —— hydrated magnetic rotation 
of, Trans., 780. 

— — isonitroso- , 999. 

—— —— vapour-pressures of, TRANS., 


762, 768, 771, 773. 

—— allylacetate, magnetic rotation of, 
Trans., 213. 

— allyl-p-nitrobenzoylacetate, TRANS., 
451. 


— amidothiocyanurate, 523. 
anilobenzenylethylmalonate, 150. 
anilobenzenylmalonate, 150. 
azopyromellitate, 64. 

—— benzenylamidoxime-m-carboxylate, 


803. 
—— benzoylcyanacetate and its salts, 
240 


— benzoylhomoconate, 562. 
—- benzylidenecollidinedicarboxylate, 
258 


benzilidenediacetoacetate, and the 
action of bromine on it, 77. 

—— benzylidenedihydrocollidinedicar- 
boxylate, 257. 

—— y-bromisocaproate, 531. 

—— bromocinnamate, conversion into 
ethyl benzoylacetate, 703. 

—— bromopropylacetoacetate, prepara- 
tion of, 218. 

bromopyromucate, 447. 

butanetetracarboxylate, 934. 

camphocarboxylate, 249. 

carbacetoacetate, 1011. 

carbamate, a new hypnotic, 572. 

—— a-carboxyl-S-acetylglutarate, 336. 

— carboxydimethylpyrrolylacetate, 
332. 

—— chlorethylacetoacetate, 1010. 

chlorimidocarbonate, 611. 

-— »-chlorisocaproate, 531. 

—— chlorolevulinate, action of, on etbyl 
sodomalonate, 336. 

B-chlorophthalate, Trans., 529. 

cyanacetoacetate, 46. 

cyanobenzoate, m- and o-, 803. 

cyanurate, action of phosphorus 
pentachloride and of ammonia on, 216. 

— — normal, additive compounds 
of, with cyanogen bromide, 38. 

—— dehydrobenzylidenediacetoacetate, 


77. 
dehydrodiacetylacetonedicarboxy]l- 
ate, 333. 
dehydrophotosantonate, 74. 
—— diacetadipate, 936. 
—— diacetofumarate, 141. 
a-B- diacet oglutarate, 332. 
—— diacetosuccinate dioxime, 877. 
——- diacetotartrate, crystalline form of, 
619. 
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Ethyl diacetyltetramethylenedicarboxyl- 
~ tally 

—— diallylmalonate, magnetic rotation 
of, Taape., ” 

—_— diamidocyanurate, 931. 

— diamidogiethylideneadipate, 936. 

—_— P- diantidoterephthalate, 445. 

— idothiocyanurate, 524. 

— ilobenzenylmalonate, 150. 

—— dichlorethylacetoacetate, 1010. 

—— diethylacetoacetate, action of am- 
monia on, TRANS., 58. 

action of phosphorus penta- 
chloride on, Trans., 50. 

er diethylchloracetoavetate, TRANS., 


— — action of sodium methoxide 
on, TRANS., 54. 

—— diethyldichloracetoacetate, TRANS., 
54. 


— —— action of sodium methoxide 
on, TRaNs., 56. 

ae dihydroxyphenylacetocarboxylate, 
802. 


— = dihydroxyquinonedicarboxylate, 
354, 


— dimethoxydiethylacetoacetate, 
Trans., 57. 

dimethylphenylpyrrolinecarboxyl- 
ate, 75. 

—— dimethylpyridonedicarboxylate, 
334. 


—— di-p-nitrobenzoylsuccinate,TRans., 
452 


—— diphenylfurfurandicarboxylate, 
Trans., 167. 

—— diphenylizindiacetadipate, 936. 

—— dipropy]l carbinol, 437. 

—— §-dithiophenylbutyrate, 879. 

—— ether, decomposition of the vapour 
of, by means of the induction spark, 
1003. 

—— — products of the slow combus- 
tion of, 327. 

sp. gr. and refractive index 


of, 437. 
—— —trichloro- and _ tetrachloro-, 


ethoxyethylacetoacetate, 1010. 

ethoxymethylacetoacetate, 1010. 

— ethoxyphenyl-p-tolylamine, 456. 

— ethyl-p-nitrobenzoylacetate, 
Trans., 450. 

—— hydrogen lutidinecarboxylate, 719. 

—— —— sulphate, estimation of, in 
Rabel water, 1079. 

—— hydroisobutyllutidinedicarboxy- 
late, 259. 

— hydroisopropyllutidinedicarboxyl- 
ate, 259. 

— hydroparvolinedicarboxylate, 258. 

— hypochlorite, 607. 
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Ethyl imidocarbonate, 611. 

isoamyl quinol, 454. 

—— isobutyl quinol, 454. 

isobutylbenzoylacetate, TRANS., 

165. 

isobutyllutidinedicarboxylate, 
260. 

—— isodehydracetate, 1011. 

—— isocyanurate, 217. 
isopropylbenzoylacetate, TRANS., 

64 


isothiophenylallophanate, 357. 

a-lepidine-8-carboxylate meth- 
iodide, 369. 

—— lutidinedicarboxylate, 259. 

malonate, action of sodium on, 

223. 


condensation of formaldehyde 

with, 691. 

methoxydiethylacetoacetate, 
TRANS., 55. 

— methylbenzoylacetate, TRANs., 
156. 

-a-methyl-y-chlorocinnamate, 
TRAns., 158. 

—— -8-methylcoumarilate, 707. 

methyl-a«-naphthofurfuranecar- 

boxylate, 717. 

methyl-8-naphtho-a-furanecar- 
boxylate, 717. 

—— methylphenylpyrrolineearboxylate, 

5 


8-naphthylbenzenylmalonate, 617. 

— nitrite, estimation of, 279, 392. 

—— p-nitrobenzoylacetate, TRANS., 447. 

—— nitroso-p-nitrobenzoylacetate, 
TRANs., 449. 

oximidocarbonate, 612. 

—— parvolinedicarboxylate, 259. 

pentanetetracarboxylate, 225. 

—— phenacetophenylsodacetate, PRoc., 
189. 

—— phenethylallophanate, 874. 

—— phenyldimethylpyridonedicar- 
boxylate, 334. 

—— phenylhydroxytoluquinolinecar- 
boxylate, p- and o-, 812. 

—— phenylthiocarbonate, 692. 

—— phenylthioformate, 692. 

—— propanetetracarboxy late, 691. 

——— propiopropionate, 334. 

—— propyl quinol, 454. 

—— propylbenzoylacetate, Trans., 160. 

—— a-propyl-8-chlorocinnamate, 
Trans., 162. 

—— quinonedihydro-p-dicarboxylate, 
1027. 

—— quinonetetracarboxylate, 550. 
—— salts of normal fatty acids, boiling 
points and specific volumes of, 966. 
—— sodomalonate, action of benzanil- 

idoimide chloride on, 149. 


Ethyl succinate, 444. 

—— succinosuccinate, 445. 

succinosuccinate, benzene deriva- 

tives from, 1028. 

formation of, from ethyl 
dihydroxyterephthalate, 706. 

—— — quinone-derivatives from, 
354. 


—— 


re-formation of, from ethyl 

dihydroxyterephthalate, 550. 

sulphide, action of ethylene bro- 

mide on, TRANS., 249. 

tartronate, preparation of, 48. 

tetracetylisosaccharate, 689. 

tetramethylenetetracarboxylate, 
934. 

— thiodiphenylallophanate, 357. 

—— p-tolylbenzenylmalonate, 617. 

—— tolylmethoxyquinizinecarboxylate, 
1046. 

—— trimethylpyridonedicarboxylate, 
334. 


—— undecylenate, TRANS., 206. 

—— magnetic rotation of, TRANS., 
207. 

Ethylamarine, 237. 

Ethylamidoacetocyamidine, a new crea- 
tinine, 1046. 

Ethylamine, nitrification of, by soil, 
TRANS., 633. 

picrate, 453. 

Ethylbenzene, pentabromo-, 229. 

Ethylbenzenes, chlorinated, 343. 

and their derivatives, 230. 

Ethylearvacrol, 346. 

Ethylchrysoidine and its derivatives, 
543. 

Ethyldiiodamine, 45. 

Ethylene, action of aluminium bromide 
on, 999. 

bromide, action of ethyl sulphide 

on, TRANS., 249. 

changes effected in, by heat, 781. 

chloride, action of phosphoric 
chloride on, 680. 

—— density of, 758. 

—— nitrite, 217. 

Ethylenecarbamide, 528. 

Ethylenedibenzenylamidoxime, 797. 

Ethylenedimethyloxyquinizine, 936. 

Ethyleneditolyldiamine, 886. 

Ethylenediurethane, 528. 

Ethyl-p-ethoxyphenyl-p-tolylamine, 
457 


Ethylidenephthalide, dinitro-, 620. 
Ethylidenequinaldine, trichloro-, 264. 
Ethylmethylenamine, 139 
Ethylmethylhydroxypyrimidine, 46. 
Ethylmethyltoluquinoline and its deri- 
vatives, 261. 
Ethylmethyltoluquinolines, 262. 
Ethyl-m-nitraniline, 543. 
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Ethyl-m-nitroparatoluidine, 544. 

Ethyl - p - nitrophenylnitrosamine, 
TRANS., 631. 

Ethyloxalamidobenzoic 
derivatives, 549. 

Ethylphenylene-blue, 544. 

Ethyl-m-phenylenediamine, 543. 

Ethyl-p-phenylenediamine, 347. 

Ethylpiperidine, 159. 

Ethylpropylacetic acid, 441. 

Ethylpyridines, a- and y-, 159. 

Ethylpyrroline, 1043. 

Ethylpyrrolineazo-8-naphthalene, 1042. 

Ethylpyrrolineazo-p-toluene, 1042. 

Ethylpyrrolinediaozo-p-toluene, 1042. 

Ethylquinoline, 263. 

Ethylquinolinecarboxylic acid, 263. 

a- and 8-Ethylsafranine, 348. 

Ethyl terephthalyl ketone, 877. 

Ethylthalline and some of its salts, 80. 

Ethylthiényl hexyl ketone and acet- 
oxime, 539. 

Ethylthiophen, 227. 

bromo-, 538. 

—— limited oxidation of, 534. 

Ethylthiophenic acid and its salts, 227. 

Ethyl-p-tolindole, 552. 

Ethyl-p-tolindolecarboxylic acid, 552. 

Ethyl-o-toluidines, 57. 

Ethyltoluquinoline, 262. 

Ethyltoluquinolinecarboxylic acid, 261. 

Ethyl-m-toluylenediamine, 544. 

Ethyl-p-tolylhydrazinepyroracemic acid, 
552. 

Ethylthymolsulphonie acid, 470. 

Etna, products of the eruption of, 857. 

Eucalyptus manna, melitose from, 527. 

Euchlorine, 418. 

from Vesuvius, 600. 

Eugenyl carbonate, 789. 

Euonymin, 72. 

Eurhodive, TRANs., 394. 

Eurhodines, a new class of colouring 
matters, 473; TRans., 391. 

Eurhodol, 473; Trans., 397. 

Evaporation and dissociation. IV. A 
study of the thermal properties of 
acetic acid, TrRans., 790. 

Eyster’s scheme for qualitative analysis, 
100. 

Expiration of carbonic anhydride, action 
of pulmonary tissue in, 1052. 

Explosion of homogeneous gaseous mix- 
tures, 761. 

Explosions, dust, 404. 

of electrolytic gas and volatile 

carbon compounds, 762. 

theory of, 761. 

Explosive mixture, 980. 


acid and its 
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F. 


Feces, estimation of products of meta- 
bolism in, 571. 

Fahlerz of Przibram, 514. 

Fat, detection of hydrocarbons in, 395. 

oils, detection of, in mineral oils, 

103. 

formation of, from carbohydrates 

in carnivorous animals, 482. 

from bicuhyba nuts, 139. 

of the fruit of Vateria indica, 223. 

Fats, drying, 1083. 

examination of, 1083. 

formation of basic salts in the 

saponification of, 186. 

melting points of, 495. 

natural, 495. 

Fatty acids and their aqueous solutions, 
size of the maximum drops of, 844. 
and their derivatives, heats 

of combustion of, 757. 

heat of combustion of, and of 

their ethereal salts, 192. 

alcohols and acids, diffusion of, 11. 

oils, determination of the glycerol 

produced by the saponification of, 581. 

series, heat of combustion of com- 
pounds of, 192. 

Fayalite, 319. 

Feeding stuffs, composition and relative 
digestibility of, 646. 

Felspar, change in colour in, due to the 
action of light, 27. 

from Weiler, near Weissenberg, 
analysis of, 212. 

Felspars from Krakatoa ashes, 602. 

of Pantelleria, artificial changes in, 
602. 

—— triclinic, crystallographic associa- 
tion of, 992. 

Fenugreek seeds, alkaloids of, 85. 

Ferment, acetic, which forms cellulose, 
TRANS., 432. 

ammoniacal, 386. 

—— diastatic, in saliva, 726. 

—— inverting, of cane-sugar, 169. 

soluble urea, from TYorula urea, 
641. 

Fermentation, acetous, 732. 

acid, of glucose, 682. 

lactic, 733. 

selective, invert-sugar and, 90. 

urinary, 276. 

Ferments, action of salicylic acid on, 
386. 


anerobic, reduction of calcium 


sulphate by, 573. 

—— fungoid, activity of, 1060. 

~—— in the latex of plants, 1059. 

—— presence of diastatic and other, in 
urine, 902. 
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Ferrates: a lecture experiment, 848. 

Ferric chloride aa a carrier of iodine, 
341. 

—— —— decomposition of, by water, 
844. 


double salts of, with other 

metallic chlorides, 124. 

oxide, determination of, in presence 
of alumina, 1076. 

— solutions, reduction of, by means 
of amalgamated zinc and platinum 
foil, 836. 

—— sulphates, basic, 982. 

Ferricyanogen, estimation of, by Field’s 
method, 833. 

Ferrinitroso-8-naphthol, 101. 

Ferrite, 130. 

Ferrocyanides, preparation of, 110. 

Ferrocyanogen, estimation of, by Field’s 
method, 833. 

Ferronitroso-8-naphthol, 101 

Ferrous ammonium sulphate as a re- 
agent for nitric acid, 99. 

oxide, action of, on vegetation, 486. 

salts, action of nitrites on, 418. 

sulphate, antiseptic properties of, 

and its action on vegetable parasites, 

TRans., 119. 

experiments with, on rose- 

trees, TRANS., 122. 

method of applying, to the 

land, Trans., 122. 

—— retentive properties of, for 
ammonia and phosphoricacid, TRANs., 
121. 

— — use of, in agriculture, TRaNs., 


114. 

Ferulic aldehyde, 251. 

methyl ketone, 251. 

Fibre, new method of distinguishing 
vegetable from animal, 1088. 

Fibroin, 481. 

Ficus carica, latex of, 1059. 

Filter-paper, presence of matter soluble 
in ether in, 1083. 

retention of lead salts by, 
Proc., 206. 

Filtering apparatus, 592, 917. 

Filtration, a method of, by means of 
easily soluble and easily volatile 
filters, 96. 

Fisetin, 594. 

— hexaceto-, 895. 

hexamethyl oxide, 895. 

hexethyl oxide, 895. 

Flavaniline, 631. 

Flavoline, synthesis and constitution of, 
632. 

Flavopurpuryl phenylearbamate, 50. 

Flavoquinoline, 631. 

Fleeces, merino, composition of, 105. 

Flesh peptone, nutritive valu. of, 902. 


Flour, old, alkaloids in, 164. 

Fluid cavities in Brazilian topaz, 674. 

Fluids, animal, absolute acidity of, 1057. 

pressure curves of, at their critical 
condition, 964. 

Fluorescence of naphthalene-red, 585. 

Fluorescein, 8-chloro-, Trans., 530. 

Fluoresceins from maleic acid, 51. 

Fluorides, non-metallic, 850. 

of heavy metals, compounds of, 
with sodium, ammonium, and potas- 
sium fluorides, 670. 

Fluorine, atomic weight of, 854. 

—— detection and estimation of, 97. 

indirect estimation of, 918. 

— isolation of, 976. 

—— refraction of, 497. 

Fluorspar, refractive indices of, 22.} 

Fodder plants, composition of, 645. 

Food, assimilation of, 728. 

— cattle, sugar as an addition to, 
727. 

Forests, oxygen in the air of, 1066. 

Formaldehyde, 1006. 

and its condensation, 609. 

— condensation of, 864. 

— condensation of, with ethyl 
malonate, 691. 

— derivatives of, 330. 

Formamidobenzoic acid, 548. 

Formic acid, hydrated, magnetic rota- 
tion of, TRANs., 778. 

vapour-pressures of, TRANS., 
765, 774, 776. 

Formose and its derivatives, 610. 

Formylanthranilic acid, 358. 

Formylbenzhydrylamine, 1023. 

Formyldibenzylamine, 1023. 

Formyl-m-hydroxy pheny]-p-tolylamine, 
456. 

Formylphenylhydrazide, 1025. 

Formylphenylhydrazine, 700, 1025. 

Forsythia suspensa, glucoside from, 
1040. 

Fractionation, chemical, 974. 

Friction constants, inner, of organic 
liquids and their aqueous solutions, 
657. 

Fruit-trees, nourishment of, 390. 

Furfuraldehyde, colour bases from, 612, 
1013. 

Furfurane-derivatives, action of phos- 
phoric sulphide on, 1014. 

of the naphthalene series, 
707. 


—— of the phenanthrene series, 
716. 

—— formation of, 449. 

Furfurhydrazoine, 1026. 

8-Furfuronaphthyline, 612. 

Fulminates, constitution of, Trans., 582. 

Fulminic acid and its derivatives, 137. 
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Fumarie acid, chloro-, action of aniline 
on, 698. 

Fungi, edible, nutritive value of, 1053. 

Fusel oil, determination of, in spirits, 
1079. 


estimation of, 743. 

Fustet wood, colouring matter of, 894. 
Fustetin, 894. 

Fustin, 894. 

tannide, 894. 


G. 


Gadolinite, 779. 

Gadolinium, the Ya of Marignac, 667. 

Gahnite from Rowe, Massachusetts, 23. 

B-Galactan, 609. 

Galactose, anilide of, 683. 

decomposition of, by dilute acids, 

138. 

preparation of, 328. 

Galego officinalis, 829. 

Galena, artificial production of, 208. 

—— with octahedral cleavage from 
Wermland, 21. 

Galvanic polarisation, 839. 

Garnet, 601. 

— from Csiklova, 513. 

—— in rhyolite, 991. 

Garnets in the amphibole schists of the 
Tyrol, alterations of, 29. 

Gas analyses, 107. 

new apparatus for, 647. 

—— regulator constructed without 
metal, 15. 

the products of the manufacture of, 

from petroleum, TRANs., 74. 

volumes, measured, apparatus for 
the quick reduction of, to normal con- 
dition, 96. 

Gaseous mixtures, homogeneous, explo- 
sion of, 761. 

Gases, analysis of, 412. 

— combustible, influence of mass on 
the chlorination of, 845. 

—— determination of specific gravity of, 
412. 

—— furnace, obtaining sulphur from, 
288. 

—— in leaves, variations in the compo- 
sition of, 273. 

quantity of moisture remaining in, 
after drying by sulphuric acid, 278. 

Gastric juice in acute phosphorus poison- 
ing, 1053. 

—— juices of the pig, 271. 

—— mucous meinbrane of the pig, his- 
tology of, 271. 

Gelatin, 635, 818. 

—— albuminoids and peptones, capil- 
larimetric distinction between, 1087. 
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Gelatin, nitrification of, by soil, TRANS.; 
641 


— plates, oxalate developer for, 106. 

Geology, application of thermochemist.y 
, 35. 

— — — zine, 132. 

Gerhardtite, 315. 

Germunic acid, 986. 

— chloride, 986. 

— iodide, 987. 


* Germanious chloride, 986. 


—— hydroxide, 986. 

—— oxide, 986. 

sulphide, 986. 

Germanium, 421, 985, Proc., 161, 197. 

chloride, 421. 

—— dioxide, 986. 

disulphide, 986. 

— oxide, 421. 

spectrum and atomic weight of, 

768. 

sulphide, 421. ‘ 

Germination, action of saline solutions 
on, 90. 

Glass, catalytic action of, 591. ‘ 

Glaucophane from Zermatt, analysis of, 
29 


Globulin, 818. : 

Globulins, new method of separating, 
from albumins, 164. 

Globuloses, 819. 

Glucinum fluosilicates, 981. 

Glucoferulic aldehyde, 250. 

—— methyl ketone, 251. 

Glucoprotein, 270. 

Glucosamine, 329. 

—— hydrobromide, 329. 

hydrochloride, 329. 

Glucose, acid fermentation of, 682. 

Glucoses and saccharoses, some, succes- 
sion of the rate of retrogressive biro- 
tation of, with regard to their con- 
stitutional formule and the extent of 
affinity, 220. 

— anilides of, 526. 

— conversion into dextrins, 1003. 

estimation of water in, 282. 

Glucoside allied to coniferin, 250. 

from Japanese Oleacew, 1040. 

— presence of, in sugar-beet, 

05. 

Glutin-fibrin, 1065. 

Glutinous rice, 390. 

Glyceric acid, pure, preparation of, 327. 

Glycerol, action of ammonia salts on, 
1044. 

determination of, 395. 

estimation of, in wine, 1080. 

—— formation of propylene from, 136. 

oxidation of, 327. 

—— vapour-pressures of, TRANs., 764. 

Glycogen, estimation of, 494. 

4i2 


Glycogen, in ciliated infusorie, 383. 

in the connective tissue of mol- 
luses, 569. 

of liver and muscle, influence of 
strychnine and curare on it, 1054. 
presence of, in the protozoa, 87. 
Glycollamidobenzoic acid, 548. 
Glycollic acid bisulphide, 325. 
pyrogenic decomposition of, 


224. 

Glycuroniec acid, formation of, during 
inanition, 572. 

Glycyphyllin, Trans., 857. 

Glycyrrhizin in Myrrhis odorata, 172. 

Glyoxal-diphenylhydrazine, 546. 

Glyoxylic acid in grapes, 576. 

—— thermochemistry of, 297. 

Goat’s rue (Galega officinalis), 829. 

Goethite from Pitkiiranta in Finland, 
24. 

Gold and platinum, quantitative separa- 
tion of, from tin, antimony, and 
arsenic, 651. 

beds of Mount Morgan, Queens- 

land, 21. 

chloride, decomposition of, in solu- 
tion, 975. 

—— — See also auric chloride. 

crystallisation of, 988. 

demercurising, and the electrolytic 

extraction of, 109. 

from Véréspatak, 513. 

native, from New South Wales, 

774. 

notes on, 774. 

Golden oat grass, analyses of, 909, 912. 

Gourds, researches on, 95. 

Grain. germinated, sugars of, TRANs., 
58, Proc., 142. 

Grains, dried beer, as horse-fodder, 
1066. 

Granite, weathering of, 995. 

Granitic rocks of the Ural, 995. 

Graphite, corundum in, 23. 

in pig iron. TRANs., 220. 

physical properties of, 774. 

Gravitation and atomic weight, 591. 

Gregarine, amylaceous granules in, 383. 

composition of the granules of the 
enteplasm of, 87. 

Grasses, permane't, composition, nutri- 
tive value, and produce of the, 906. 
Guanidine, compounds of, with di- 

ketones, 556. 

thiocyanate, 330. 

Guejarite from Bolivia, 431. 

Gum solution, improved, 188. 

tutta percha from Bassia parkii, 249. 

Gypsum castings, process for hardening, 
401. 
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H. 


Hemafibrite, 601. 

Hematin and bile pigments, 638. 

compounds of, 1052. 

Hematolite, 601. 

Hematoporphyrin, 638. 

Hemin, action of ammonia on, 165. 

iodo-, formation of, as a method 
for detecting blood stains, 184. 

Heemochromogen, 568. 

Hemoglobin and methemoglobin crys- 
tals of rodents, 637. 

—— conversion of, into methemoglobin, 
637. 

—— crystals, venous, 482, 374. 

decomposition products of, 726. 

detection of, in urine, 956. 

molecule, 165. 

preparation of, 165. 

Halogens, estimation of, in organic com- 
pounds, 918. 

quantitative separation of, 97. 

Halotrichite from the Falu Mine, 25. 

Hanksite, 315. 

Hard fescue grass, analyses of, 909, 912. 

Hardhead, estimation of tin in, 180. 

Hauerite, artificial production of, 208. 

Hay, heated, 275. 

Heat, development and absorption of, by 
plants, 483. 

—— equivalent of hydroxybenzenes, 655. 

of the hydroxyl-groups in the 

hydroxybenzenes, 656. 

of dissolution of salts, influence of 

temperature on, 499. 

of chemical combination, influence 

of temperature on, TRANS., 260. 

of combustion of amines, 409. 


—— —— of benzene, 409. 
— of fatty acids, 296. 
—— —— of organic substances, new 


method of determining, 115. 

of formation of crystallised and 

amorphous selenides, 962. 

of double salts, TRANs., 287. 

of hydrogen selenide, 961. 

—— of salts and the initial rate of 
their formation, relations between, 
116. 

— of hydration of salts, TRANs., 
417. 

of dissolution of chromates, 962. 

Heats of combustion of compounds of 
the fatty series, and of ethereal salts 
of fatty acids, 192. 

Heavy spar, treating, 108. 

Hemialbumose, 819. 

or propeptone, 567. 

Hemielastin, 270. 

Hepatin, 1054. 

Heptolactone, a, 220. 
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Heptolacetone from dextrose, 526. 

Heptyl salts of normal and fatty acids, 
boiling points and sp. volumés of, 
966. 

Herderite, composition of, 989. 

Heteroalbumose, 819. 

Heteroglobulose, 819. 

Heteroxanthine, 266. 

Hexadecane, normal, 998. 

Hexahydroxymethylenediamine, 327. 

Hexahydroxymethylene peroxide, 327. 

Hexamethyhbenzene-derivatives, 1016. 

tri- and hexa-chloro-, 1016. 

Hexamethylenamine ethiodide, 863. 

methiodide, 863. 

Hexamethyl-p-leucaniline, 460. 

Hexamethylmalonamide, 449. 

Hexamethyltriamidotriphenylamine 
methochloride, 553. 

Hexamethyltriamidotriphenyl carbinol, 
362. 

Hexaphenylmelamine, 41, 233. 

Hexaphenylrosaniline and _ its 
553. 

Hexyl salts of normal fatty acids, 
boiling points and sp. volumes of, 
966. 

6-Hexylene glycol, 218, 219. 

oxide, 218, 219. 

Hexyl glycerol, behaviour of, 
hydriodic acid, 681. 

from allyl dimethyl carbinol, 681. 

preparation of, 138. 

Hippuric acid, action of phosphoric 
chloride on, 702. 

action of salicylic aldehyde 


salts, 


with 


on, 547. 


condensation of, with 

aldehydes, 547. 

the formation of, 482. 

Histohsematins, 568. 

Holmium, or Soret’s X, 667. 

p-Homobenzenylamidoxime and _its 
derivatives, 797. 

p-Homobenzenylazoximebenzenyl, 798. 

Homoconie acid and anhydride, 562. 

Homo-o-phthalimide, 812. 

Homopyrroline, action of acetic anhy- 
dride on, 719. 

Homoquinine, 83. 

Honey, adulteration of, with sugars, 
282. 

estimation of water in, 282. 

Hop, bitter principle of, 809. 

foliage, feeding value of, 577. 

Hopeine, 269, 563, 724. 

Hops, asparagine in, 387. 

Hornblende containing manganese and 
zine from Franklin, 678. 

fiagments, enlargement of, 318. 

from St. Lawrence Co., New York, 

128. 
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Hornstone, occurrence of, in the 
porphyry districts of Teplitz, 24. 

Horse, gastric digestion in, 952. 

Humite, Vesuvian and Ladugrufvan, 
analyses of, 29. 

o- and p-Hydrazinebenzenesulphonic 
acid and their salts, 237. 

Hyalogens, 481. 

Hyalophane from Jakobsberg, Sweden, 
analysis of, 212. 

Hydrates in solution, TRaNs., 275. 

Hydrastine, reactions of, 633. 

Hydrastis canadensis, 
principle of, 1041. 

Hydrazinetoluenedisulphonie acid, 152. 

Hydrazobenzene, action of benzal- 
dehyde on, 545. 

action of ethyl acetoacetate, &c., 

on, 898, 899. 

bromo-, 1024. 

p-chloro-, 875. 

Hydrazocumene, 459. 

Hydrazoines, 1026. 

Hydrazonaphthalene, 245. 

Hydrobenzamide, reduction of, 546. 

Hydrobenzamidetrialdehyde, 547. 

Hydrobenzamidotricarboxylic acid, 547. 

Hydrobenzoindicarboxylic acid, 877. 

Hydrobromapoquinine and its salts, 83. 

Hydrocarbon, C),H_9, non-volatile pro- 
duct of the oxidation of, 141. 

Hydrocarbons, aromatic, in Caucasian 
petroleum, 142. 

— compound of aluminium chloride 
and bromide with, 909. 

decomposition and genesis of, at 

high temperatures. I. The products 
of the manufacture of gas from 

petroleum, TRANS., 74. 

detection of, in oil and fat, 395. 

—- gaseous, halogenated, analysis of, 
181. 

of the benzene series, separation >f 
mixtures of, 229. 

—— preparation of acids from, 290. 

solid, heats of combustion and 
formation of 756. 

Hydrochloric acid, action of oxygen on, 
under the influence of light, TRans., 
608. 

—— —— complete removal of arsenic 
from, 850. 

Hydrochlorofurfurane - az’ - dicarboxylic 
acid, 690. 

Hydrocinnamamide, and the action of 
bromine on it, 45. 

Hydrocyanic acid, action of, on seeds, 
575. 


fluorescent 


detection of traces of, 1082. 
simultaneous oxidation and 


reduction by means of, 155. 
synthesis of, 521. 
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Hydrofluoric acid, action on silica and 
silicates, 979. 

—— liquefaction and solidification 
of, 977. 

Hydrogen, action of, on oxygen, TRANS., 
107. 

and carbon, determination of, by 
means of copper-oxide asbestos, 580. 

—— and carbonic acid, action of induc- 
tion sparks on, TRANS., 104. 

carbonic oxide, combustion of, 

TRANS., 94. 

antimonide, liquefaction and solidi- 
fication of, 977. 

—— bromide and ammonia, dissociation 
of compounds of, 500. 

—— —— dissociation of the hydrate of, 
117, 414, 501. 

— solubility of, at different 
——— and pressures, 119. 

—— fluoride, electrolysis of, 849, 976. 

influence of moisture on the oxida- 

tion of, 199. 

nascent, action of, in increasing the 

activity of oxygen, 120. 

occluded by zinc-dust, source of, 


peroxide, bleaching wool with, 292. 
— constitution of, 660. 
estimation of, 579. 

in volumetric analysis, 488. 
probable existence of, in natu- 
ral waters, Proc., 225. 

phosphide, action of, on solutions 
of metallic salts, 200. 

compounds of, with mercury 
salts, 423. 

liquefaction and solidification 


HTT] s 


of, 977. 

—— —— reduction of sulphurous acid 
by, 978. 

—— potassium tartrate, solubility of, 
1082. 

—— preparation of, 184. 

preparation of, by the aid of zinc- 

dust, 660. 

selenide, heat of formation of, 961. 

Hydrojuglone, relations of a- to B-, 6Y. 

Hydronephelite from Litchfield, Maine, 
677. 

Hydropyridine-derivatives, synthetical, 
constitution of, 77. 

Hydropyrocinchonic acid, 1012. 

Hydrothiocinnamic acid, 326. 

8-Hydroxanthranole and its derivatives, 
247. 

Hydroxyacetophenone, 61, 239. 

— syntheses of, 
474. 

Hydroxyazobenzene, m-dinitro-, 53. 

H ydroxybenzeneazimidonaphthalene, o- 
and p-, 244, 245. 
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Hydroxybenzenes, heat equivalent of, 
655. 
—— —— of the hydroxyl-groups 
in, 656. 
o-Hydroxybenzhydrazine, 1026. 
p-Hydroxybenzoic acid, dibromo-, con- 
stitution of, 65. 
inversion of cane-sugar by, 932. 
Hydroxybenzylphosphinic acid, 530. 
a-Hydroxybromocarmin, 252. 
Hydroxychloro-tolucarbostyril, 160. 
a-Hydroxycinchomeronic acid, 951. 
o- and m-Hydroxycumenylacrylic acid, 
466, 467. 
Hydroxycyanuric bisulphide, 325. 
Hydroxycymene, bromo-, 1017. 
Hydroxydihydroquinoxaline, 351. 
Hydroxydihydrotoluquinoxaline, 351. 
Hydroxydiphthalyl, 882. 
Hydroxydiquinoline, 949. 
Hydroxydurylic acid, 68. 
Hydroxyethylphosphinic acid, 530. 
Hydroxyheptylphosphinic acid, 529. 
Hydroxyhydroethylenequinoline, 
TRANS., 508. 
Hydroxyhydroethylquinoline ethiodide, 
TRANs., 505. 
Hydroxyhydromethy-quinoline 
chloride, TRANs., 506. 
methiodide, TRANS., 501. 
Hydroxyisopropylquinoline, 465. 
Hydroxyl-compounds, reaction of alum- 
inium chloride with, 143. 
o-Hydroxymethylbenzoic acid, nitro-, 
242. 
Hydroxymethylbenzoyldicarboxylic 
acid, dibromo-, 253. 
Hydroxymethylphthalic anhydride, 253. 
Hydroxynaphthaquinone, dibromo-, 
Proc., 232. 
tetrachloro- and trichloro-, 713, 
714. 
8-Hydroxynaphthaquinone, chloro-, 247. 
Hydroxy-a-naphthoie acid, 715. 
Hydroxynicotinic acid, 951. 
Hydroxyphenanthraquinonephosphinic 
acid, 530. 
Hydroxyphenyl anthranilate, 358. 
Hydroxyphenylphthalamie acid, 1026. 
p-Hydroxyphenylphthalamide, 1026. 
m-Hydroxyphenyl-o-tolylamine, 942. 
m-Hydroxyphenyl-p-tolylamine and its 
derivatives, 455. 
p-Hydroxyphenyl-o-tolylamine, 941. 
p-Hydroxyphenyl-p-tolylamine and_ its 
derivatives, 457. 
Hydroxyphenyltriphthalamic acid, 1027. 
Hydroxyph< sphinic acids, 529. 
Hydroxyphtnalanilide, 1026. 
8-H~droxyphthalic acid, TRANs., 522. 
8-F: droxyphthalide, TRANs., 525. 
8 Hydroxyphthalimide, Trans., 524. 


benzyl 
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Hydroxypipitzahoiec acid, Trans., 728. 
dibromide, TRans., 732. 
p-Hydroxypropylbenzoic acid, o-nitro- 
o-amido-, and acetamido-, 466. 
Hydroxypropylphosphinic acid, 530. 
ee trichloro-, 
21. 


Hydroxypyridine, 1044, 1048. 
a-l’-Hydroxyquinoline and its deriva- 
tives, TRANS., 500. 
a-Hydroxyquinolinesulphoniec acid, 629. 
8-Hydroxyquinolinesulphonic acid, 629. 
Hydroxystearic acid, 140. 
ee constitution 
of, 55. 
Hydroxythionaphthen, 788. 
Hydroxythiotolen, 536. 
Hydroxythymoquinoneimide, TRANS., 
725. 


Hydroxy-o-toluquinoline, dichloro-, 160. 

Hydroxytoluquinoxaline, 561. 

Hydroxytrimethylpvrroline, 529. 

Hydroxyxylylic acid, 709. 

Hygrine, 388. 

Hyperite, porphyritic, from California, 
780. 


Hypersthene from Krakatoa ashes, 602. 
Hypomercurosic sulphite, Trans., 567. 
Hypophosphorie acid, 420. 

and its ethereal salts, 419. 
and some of its salts, 200. 
—— —— decomposition of, 592, 662. 
— — hydrates of, 303. 
thermochemistry of, 408. 


I. 


Ice calorimeter, Bunsen’s, modification 
of, 5. 

electrification of, by water friction, 
960. 

Tdocrase, 601. 

from New South Wales, 774. 

Igelstrémite from Delarne, 33. 

Illicium religiosum, products of the dis- 
tillaticn of the leaves and fruits of, 95. 

Imabenzil, TRANs., 473. 

Imidocarbamine-8-thiolactic acid, 226. 

Imidochlorides and their reactions, 
617. 

Tmines, 139. 

Inanition, formation of glycuronic acid 
during, 572. 

Incandescence by ultra-red rays, 5. 

Indicator for weak acids, 486. 

Indicators, new, 278. 

Indigo, new method for effecting dis- 
charges on fibre dyed with, 291. 

tetrachlor-, preparation of, 112. 


Indoaniline, 146. 
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Indole, preparation of, from o-toluidine- 
derivatives, 886. 


derivatives, 551. 

synthesis of, 805. 

Indolecarboxylic acid, 806. 

Indophenin, 343. 

Indophenol, 146. 

Infusorie, ciliated, glycogen in, 383. 

Inorganic acids, complex, 205. 

Insects, uric acid in, 1056. 

Intestine, human, digestion of various 
foods in, 379. 

—— putrefaction in the, 384. 

Intravascular clotting, 821. 

Iodie and sulphurous acids, rate of 
chemical change between, 658. 

Iodides, inorganic, action of, on organic 
chlorides and bromides, 434. 

organic, action of chlorine and 
bromine on, 929. 

Todine and bromine, separation of, 279. 

and iodic acid, testing nitric acid 
and sodium nitrate for, 834. 

— detection and estimation of, 
TRANs., 682. 

estimation of, 97. 

by Field’s method, 833. 

ferric chloride as a carrier of, 


341. 

—— melting and boiling points of, 
TRANS., 454. 

—— monochloride, Trans., 461. 

—— solutions, standardising, 579. 

—— vapour-pressures of, TRANS., 458. 

Todoform, action of light on, 1000. 

Iron, action of hydrogen chloride on, 
425. 

—— and aluminium, separation of, 100. 

—— cast, influence of re-melting on the 
properties of, Trans., 493. 

—— —— influence of silicon on the 
properties of, TrRans., 130. 

chemical behaviour of, in the mag- 

netic field, 668. 

colorimetric estimation of sulphur 

in, 743. 

compounds as carriers of bromine, 


—— determination of, in slags, 489. 

—— —— of phosphorus in, 1073. 

—— estimation of, 393. 

in phosphates, 393, 491. 

—— —— of carbon in, 98. 

—— —— of silicon in, 835. 

of phosphorus in, 488. 

—— glance, new occurrence of, 126. 

— pig-, condition of silicon in, 
Trans., 215. , 

graphite in, Trans., 220. 

presence of, in the liver, 1054. 

_— pyrites, artificial production of, 
207. 
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Iron pyrites concretions from New 
South Wales, 774. 

separation of, from zinc, 650. 

titanium from, 492. 

See also ferrous and ferric. 

Ironstone concretions from New South 
Wales, 774. 

Irrigation, changes occurring during, 
and the action of water in, 176. 

satin, condensation-products of, 154. 

nitrobromo-, 360. 

Isatoic acid, 358. 

bromo- and chloro-derivatives 


of, 359. 
Isatylenetoluquinoxaline, 562. 


Jsoamyl alcohol, vapour-pressures of, | 


TRANS., 764, 771, 773. 

phenyl ketone, Trans., 166. 

Isoamylphenylamine, 264. 

Isoamylphosphinic acid, 529. 

Isobenzalphthalimidine, 266. 

nitro- and amido-, 630, 631. 

Isobenzidine, 471. 

Isobenzil, 888. 

Isobilianic acid, 818. 

Isobutyl alcohol, vapour-pressures of, 
Trans., 763, 771, 773. 

—— phenyl ketone, TRans., 165. 

Isobutylbenzenesulphonic acid, 878. 

m-Isobutylbenzoic acid and its deriva- 
tives, 878. 

p-Isobutylbenzoic acid and its deriva- 
tives, 878. 

Isobutyldiphenylglyoxaline, 
467 


TRANS., 


Isobutylene, action of hydriodic acid 
on, 680. 

Isobutylisopropylquinoline, 263. 

Isobutyllutidine, 260. 

Isobutyllutidinedicarboxylic acid, 260. 

Isobutyranilide, and p-brom-, 52. 

Isobutyric acid, vapour-pressures of, 
Trans., 766, 774, 776. 

Isobutyrone acetoxime, 783. 

Isobutyrothiénone and its derivatives, 
538. 

Tsocholanic acid, 817. 

Isocinchomeronic acid, 477. 

synthesis of, 719. 

Isocumidine, 58. 

Isocyanilic acid, 137. 

Isocyanuric acid, 137. 

o-Isocyanuric acid, diphenylated, 234. 

m-Isocymophenol, 696. 

Isodimorphism of arsenious and anti- 
monious compounds, 503. 

Isodiphenylucetonitrile, 1034. 

6-[sotulminuric acid, 137. 

Isoglucosamine and its salts, 933. 

Isohesperidin, 577. 

lsomelamines, alkyl, derived from the 
alkyl cyanamides, 41. 
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Isomerism in the benzene series: phe- 
nols of complex function, thermo- 
chemistry of, 7. 

Tsonitroso-derivatives, 618. 

Isophthalophenone dioxime, 877. 

Isoprene, refraction and dispersion 
equivalents of, Trans., 619. 

Isopropyl alcohol and benzil, compound 
from, TRANS., 832. 

—— hydrogen oxalate, 786. 

phenylcarbamate, 342. 

Isopropylmethoxystilbene, 468. 

o-Isopropylphenol and its derivatives, 
789. 

Isopropylphenyleinnamic acid, 467. 

Isopropylphenylglycollic acid, 739, 790. 

Isopropylquinoline, 264. 

-——- and its derivatives, 465. 

a-chloro-, 465. 

Isopropylquinolinecarboxylic acid, 263. 

Isopropylthiophen, 534. 

Isoquinoline and its salts, 78. 

chloro- and dichloro-, 812. 

derivatives, 265. 

oxidation of, 478. 

synthesis of, 812. 

Isoquinolines, mono- and di-hydroxy- 
chloro-, 702. 

Isorcinol, identity of, with cresorcinol, 
346. 

Isosaccharic acid and its derivatives, 689. 

constitution of, 48. 

tetracetyl, 690. 

Isosaccharyl phenylcarbamate, 50. 

Isosuccinates, solubilities of, 935. 

Isoterpene, constitution of, 336. 

Isothionine, 53. 

Tsouvitic acid, 880. 

Isovaleric acid, vapour-pressures 
TRaNs., 767, 774, 776. 

Itaconic acid, constitution of, 335, 688. 

lvory, bleaching and dyeing, 188. 

Ivy, essential oil of, 274. 


of, 


J. 


Jaborandi leaves, bases in, 85. 

Jaboric acid, 816. 

Jaboridine, 85. 

Juborine, 815. 

Jamesonite, artificial production of, 209. 
Jarosite from Utah, 517. 

Jecorin, 636. 

Jervic acid, 868. 

Juglone, 363. 

Juglonedioxime, 364. 


K, 


Kersutite from Greenland, 519. 
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Kaolin, action of, on halo“d salts of the 
alkalis, 664. 

Kaolinite, « variety of, from Nelson Co., 
Virginia, 128. 

Katapléite, chemical composition of, 34. 

Keratin in animal tissues, diagnosis of, 
106. 

— wool, formula of, Proc., 142, 
147. 

Ketones, action of heat on, 865. 

uromatic, 461. 

— double, ammonia as a reagent for, 
331. 

formation of, from the compounds 

resulting from the union of anhy- 

drides and salts, TrRans., 317. 

of the thiophen group, 539. 

Kjeldahl’s method of estimating nitro- 
gen, 179. 

Knebelite from Sweden, 928. 

Konichalcite from Utah, 516. 

Koppite, analysis of, Trans., 153. 

Kornerupine trom Greenland, 519. 

Koumiss, 782. 

Krakatoa ashes, minerals from, 602. 

Krennerite, 312. 

Krokydolite, 128, 603. 

Kupiierite from Greenland, 519. 


L. 


Laboratories, improved method of venti- 
lating, 15. 

Labradorite, alteration of, into an albite 
and a zeolitic mineral, 128. 

from Lower Silesia, analysis of, 

212. 

from the enstatite-porphyrite of 

the Cheviot Hills, analysis of, 211. 

from the Krakatoa ashes, analysis 
of, 211. 

Labradorites from the basalt of Iceland, 
602. 

Tactamidobenzoic acid, 548. 

Lactates, 1009. 

Lactic acid from Jevulose, 141. 

pyrogenic decomposition of, 


224. 

Lactone ring, resolution of, by alcohol 
and hydro-acids, 531. 

Lactucerin, 1Q20. 

Lactucerol, a- and B-, 1021. 

Land, grass, increase of nitrogen in, 
276. 

Latex, proteid substance in, 828. 

Lauric acid, descent of the series from 
myristic acid to, 685. 

Lavenite, 34. 

Lead and silver thiobismuthite, 515. 

and tin, specific heat of alloys of, 

961. 


Lead chloride, action of carbonic oxide 
on, 17 

dioxide, examination of, 742. 

dithionate, optical phenomena of, 

958. 

glycollate chloride, 335. 

—— nitrate, action of phosphorus oxy- 
chloride on, TRANs., 224. 

—— salts, retention of, by filter-paper, 
Proc., 206. 

silicate, artificial, crystallised, 317. 

tetrachloride, 123. 

Leather, detection of grape-sugar in, 
745. 

Leaves, absorption of carbonic anhydride 
by, 1062. 

formation and migration of carbo- 

hydrates in, 826. _ 

of sculus hippocastanum and 

Acer dasycarpum, 1065. 

respiration of, in the dark, 170, 273. 

solution of starch in, 827. 

supplied with sugars, mannitol, and 

glycerol, formation of starch in, 902. 

variations in the composition of 

gases in, 273. 

white and green of Quercus rubra, 
analysis of, TRANS., 839. 

Lecithin in plants, 1064. 

Lecture experiment : chromammonium 
compounds, 849. 

electrolysis of ammonia, 848. 

ferrates, 848. 

experiments, 848, 976. 

showing the volume compo- 
sition of nitrous and nitric oxides, 6b0. 

Lepidine, 162. 

Lepidinecarboxylic acid, 630. 

Lepidomelane from Litchfield, Maine, 
678. 

Leucatropic acid, 256. 

Leuco-isothionine, 53. 

Leucomaines and ptomaines, 634, 

Leucomalachite-green aldehyde, 461. 

Leucomethylene-azure, 55. 

-blue, constitution of, 54. 

— -violet, 55. 

Leuconie acid, 450, 540. 

Leucoditolylenequinoxaline, 540. 

Leucothionine, 53. 

Leucothionol, 56. 

Leucothionoline, 56. 

Levulinic acid, formation of, in refe- 
rence to the detection of carbo- 
hydrates, 532. 

Levulose, 438. 

action of bromine and water on, 

328. 

anilide of, 683. 

—— cyanhydrin, 219, 438. 

—— formation of, from mannitol, 
TRANs., 184. - 
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Levulose, formation of lactic acid from, 
141. 

oxidation of, 328, 863. 

Levulose-carboxylic acid, lactone of, 869. 

Lichenin sugar, 869. 

Liebig’s extract of meat, physiological 
action of, 89. 

Liévrite from Kangerdluarsuk, Green- 
land, 676. 

Light, velocity of, in carbon bisulphide, 
957. 


in quartz, 653. 

Lime-leaves, essential oil of, TRANS., 
316. 

Lime waste from sugar factories as 
manure, 647. 

Limonite, pseudomorphs of, after iron 
pyrites, 992. 

Linoleic acid, 868. 

Lipaciduria, 1056. 

Liparites, so-called, from the Sieben- 
gebirge, 603. 

Lipic acid, 611 

Liquids and solids, molecular weights 
of (evidence deducible from the study 
of salts), 198. 

—— dielectric, behaviour of, under 
strong electric charges, 959. 

— dissociation of, 499. 

nature of, Proc., 226. 

organic, inner friction, constants 

and specific viscosity of, 657. 

quantitative evaporation of, in 
the spheroidal state, 647. 

Lithium, estimation of, by spectrum 
analysis, 178. 

sults, physiological action of, 88, 

385. 

sulphate, anhydrous, heat of disso- 

tion of, Trans., 309. 

monohydrated, heat of disso- 
lution of, TRANs., 310. 

Lithomarge from New South Wales, 774. 

Liver, a new ingredient of the, 636. 

conversion of peptone by the, 382. 

presence of iron in the, 1054. 

Léllingite from St. Andreasberg, 513. 

Lokanie acid, 255. 

Lokao or Chinese green, 254. 

Lokaonie acid, 255. 

Lokaose, 255. 

Long-wool, composition of, 195. 

Lupanine, an alkaloid from the seed of 
the blue lupine, 163. 

Lupines, beans, and maize, analyses of 
varieties of, grown under like condi- 
tions, 95. 

Lupinus augustifolius, an alkaloid from 
the seed of (lupanine), 163. 

luteus, carbohydrate from the seed 

of, 608. 


new base from, 725. 
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Lupulie acid, 809. 

Lupuline, commercial, volatile fatty 
acids present in, 1007. 

Lutidine, 258. 

Lutidinecarboxylic acid, 720. 

Lutidinedicarboxylic acid, 259. 

Lutidinetricarboxylic acid, 258. 


M. 


Magdala-red, composition of, 712. 

Magenta, manufacture of, 290. 

Magnesia containing rare earths, 980. 

effects of the presence of, in Port- 

land cement, 770. 

estimation of, 490. 

Magnesium acetate, 530. 

carbonate, normal, and its combi- 

nation with potassium hydrogen car- 

bonate, 121. 

chloride, decomposition of, in solu- 

tion, 975. 

peroxide, 305. 

sulphate, anhydrous, heat of disso- 

lution of, Trans., 291. 

heptahydrated, heat of dis- 
solution of, ‘I'RANS., 292. 

Magnetic field, chemical behaviour of 
iron in, 668. 

rotation of water with some of the 
acids of the fatty series, with alcohol 
and with sulphuric acid, TRANS., 777. 

Magnetism of magnetite, 654. 

Magnetite from Scalotta, 928. 

magnetism of, 654. 

Mahwa flowers, 389. 

Maize, composition of, 274. 

lupines, and beans, analyses of 
varieties of, grown under like condi- 
tions, 95. 

Malachite-green, p-acetamido-, 553. 

Malamidobenzoic acids, 621. 

Maleic acid, bromo-, action of aniline 
on, 698. 

Malic acid, 869. 

obtained from fumaric acid, 

decomposition of, 48. 

optical properties of, 1. 

—— acids, 48. 

Malonamidobenzoic acid,549. 

Malonates, solubilities of, 935. 

Malonic acid, activn of cinnamic and 
salicylic aldehydes on, Trans., 365. 

a peculiar reaction of, 935. 

acids, substituted, action of nitric 
acid on, 533. 

Malonodibenzanie acid, 549. 

Malonodinitrile, 786, 860. 

Malontoluidic acids, isomeric, and their 
salts, 147. 
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Maltodextrin, 221, 438. 

Malyldibenzamic acid, 622. 

Manchester yellow, toxic action of, 273. 

Manganese arsenates, 771. 

chemistry of, 854. 

—— determination of, 499. 

‘electrolytic estimation of, 921. 

estimation of, 101, 393. 

—— minerals from Wermland, 34. 

separation of, from iron and nickel, 

650. a 

silicates, 320. 

volumetric estimation of, by means 
of potassium chlorate, 101. 

Manganese-apatite from Saxony, 432. 

Manganese-blende, artificial production 
of, 208. 

Manganese-hisingerite, analysis of, 34. 

Manganite from Oberstein, 675. 

Manganites of the alkaline earths, 425. 

Manganocalcite, 33, 320. 

Manganostibite, a new mineral from 
Wermland, 25. 

B-Mannide, 682. 

Mannitol, action of Bacterium aceti on, 
Trans., 182. 

dichlorhydrin, 681. 

formation of levulose from, TRANS., 

184. 

oxidation of, 608, 782. 

presence of, in the cambium sap of 

pines, 1062. 

products of the oxidation of, with 
potassium permanganate, 525. 

Manure, Chili saltpetre or ammonium 
sulphate as, 646. 

failure of ammonium sulphate as, 

646. 

farm-yard, preservation of, 277. 

—— lime waste from sugar factories as, 
647. 

nitre and ammonium sulphate com- 

pared, 954. 

stable, preservation of, 390. 

sulphuric acid as, 954. 

Manures, action of solutions of, on the 
germination of the seeds sown, 90. 

manner of applying artificial 


647. 

unexhausted, valuation of, 177. 

various, effect of, on the ash of 
tobacco, 177. 

Manurial experiments with precipitated 
phosphates and Thomas slag, 1069. 

value of braken, 485. 

Manuring oats with Thomas slag, 391. 

Marcasite, artificial production of, 208. 

Mash, sweet, estimation of undissolved 
starch in, 746. 

Mass, influence of, on the chlorination 
of combustible gases, 845 

Mattes, estimation of arsenic in, 100. 


Meadow fescue grass, analyses of, 909- 
912. 

foxtail, analyses of, 909-912. 

—— grass, rough stalked, analyses of, 
909-912. 

Meat-peptones, nutritive value of, 378. 

Meconiec acid, heat of solution and of 
neutralisation of, 8. 

Meerschaum, 316. 

Melam compounds, 524. 

Melamine, constitution of, 41, 217. 

Melamines, 38. 

normal, 522. 

Melanotallo from Vesuvius, 600. 

Melanurenic acid, 217, 435. 

Melem, 324. 

and its decomposition by alkalis, 524. 

Melezitose and its acetyl and phenyl- 
hydrazine derivatives, 683. 

Melilotus leucantha, 828. 

Melitose from eucalyptus manna, 527. 

from molasses, cotton-seeds, and 
eucalyptus manna, 138. 

Mellitic acid, heat of solution and of 
neutralisation of, 8. 

Mellogen, incomplete oxidation of, 469. 

Mellone, action of alkalis on, 524. 

Melting points, apparatus for determin- 
ing, 1070. 

— calculation of, 411. 

—— determination of, 417. 

Menilite, 775. 

Menthol-derivatives, 892. 

Menthy! benzoate, 893. 

carbonate, 893. 

Menthylurethane, 892. 

Mercuric chloride, determination of, in 
toxicological cases, 743. 

sp. gr. of aqueous and alco- 

holic solutions of, 412. 

hydrogen sulphite, TRANS., 554. 

—— iodide, action of nitric acid on, 204. 

solubility of, in fatty com- 

pounds and other solvents, 110. 

oxysulphite, TRaNns., 546. 

sodium sulphite, TRANS., 538. 

—— sulphide, action of nitric acid on, 
595. 

—— sulphite, “ normal,” Trans., 535. 

Mercurosic sulphite, TRANs., 535, 559. 

Mercurous anhydrosulphite, TRans., 
566. 

—— iodide, alteration of, by exposure 
to light, 17. 

sulphate, 852. 

Mercury, detection of, 921. 

determination of, in toxicological 

cases, 743. 

electrolytic estimation of, 493, 
650, 923. 

—— fulminate, preparation of, 606, 
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Mercury propylphenyl, 945. 

sulphate, basic, 982. 

sulphites and the constitution of 

sulphites, TRANS., 533. 

constitution of, TRANS., 574. 

reduction of, with sulphurous 
acid, Trans., 575. 

—— vapour, absorption of, by platinum- 
black, &c., 766. 

vapour-pressures of, TRANS., 37. 

vapour-tension of, at ordinary tem- 
peratures, 963. 

Morino fleeces, composition of, 105. 

Mesaconic acid, constitution of, 335. 

Mesityl alcohol, bromo-, 451. 

bromide, bromo-, 451. 

Mesitylene, bromination of, 451. 

Mesitylphthalide, 1029. 

Metabolism, estimation of nitrogen in 
products of, 1053. 

estimation of products of, in feces, 
571. 

Metacinnabarite, 314. 

Metallic films, thin, discrimination of, 
1076. 

salts, action of hydrogen phosphide 

on solutions of, 2060. 

action of sodium thiosulphate 


on, 17. 
Metallurgy, improvements in, 109. 
Metals, action of acids on, Proc., 189. 
determination of the atomicity of, 
by means of cryoscopy, 197. 
separation of, by means of oxalic 
acid, 922. 
Meteoric iron from Batesville, Inde- 
pendence Co., Arkansas, 995. 
from Glorieta Mountain, 
New Mexico, 321. 
from Laurens Co., South 
Carolina, 996. 
from Santa Rosa, Colombia, 
1810, 133. 
from Trinity Co., California, 


321. 

— from West Virginia, 520. 

Meteorite, Bingera, 133. 

Deniliquin or Barratta, 134. 

Fomatilan, Jalisco, Mexico, 321. 

Grand Rapids, 321. 

Green Co., Tennessee, 433. 

Tysnes, 927. 

Meteorites in the public collections of 
Mexico, 133. 

Metheemoglobin, conversion of hemo- 
globin into, 637. 

crystals of rodents, 637. 

Methane, chlorobromo-, and bromiodo-, 
43, 44. 

dinitrochloro-, reduction of, 323. 

formation of, from cellulose, 577, 


932. 
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Methane, nitro-, action of, on chlor- 
hydrins, 862. 
Methanedisulphonic acid, chloro-, 787. 
m-Methoxybenzaldehydes, a- and j- 
nitro-, and p-nitro-, 60. 
p-Methoxybenzene, o-nitramido-, 1046. 
p-Methoxycoumarilic acid, 881. 
p-Methoxycoumarone, 881. 
p-Methoxyhydrocoumarilic acid, 881. 
Methoxyhydromethylquinoline, TRans., 
501. 
—— methiodide, Trans., 503. 
Methoxyhydromethylquinolium 
oxide, TRans., 504. 
Methoxyl, estimation of, 493, 1079. 
Methoxymethyl ethyl acetone, TRaNs., 
5d. 


hydr- 


butyl ketone, Trans., 55. 
Methoxymethylphthalic acid, dibromo-, 
254. 


Methronie acid, 225. 

Methyl alcohol, action of Bacterium 
aceti on, TRANS., 177. 

-—— action of barium monoxide 

on, 861. 

—— combination of, with barium 

oxide, 782. 

—- compound of, with copper 

sulphate, 524. 

from plants, 274. 

vapour-pressures of, TRANS., 
762, 768, 771, 773. 

— amidoterephthalate, 802. 

benzyl - p - nitrobenzoylacetate, 

TRANS., 446. 

chlorimidocarbonate, 611. 

B-chlorophthalate, 'TRANs., 529. 

—— diacetotartrate, crystalline form of, 
619. 

—— dipropyl carbinol, 437. 

ethyl dibromoquinol, 454. 

dinitroquinol, 454. 

tetrachloroquinol, 454. 

—— hydrogen oxalate, 786. 

— f-hydroxyphthalate, TRAns., 524. 

—— hypochlorite, 608. 

— imidocarbonate, 612. 

isoamyl quinol, 454. 

isocyanurate, chlorinated, 931. 

isopropenyl carbinol, 137. 

ketones, aromatic, and their oxida- 
tion, 462. 

—mercaptan, perchloro-, reaction of, 
with aromatic amines, 458. 
p-methylanthranilate, 361. 
nicotinate methiodide, 369. 

— p-nitrobenzoylacetate, 
444. 

—— nitroterephthalate, 802. 

nonyl ketone from Citrus limetta, 

TRANS., 317. 

oxymenthylate, 892. 


— 


TRANS., 
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Methyl phloroglucinoltricarboxylate, 
223. 

salts of normal fatty acids, boiling 

points and specific volumes of, 966. 

seleniocyanate, 781. 

seleniocyanurate, 781. 
tetrachlorophthalate, crystalline 

form of, 620. 

thiocyanurate, action of ammonia 

and amines on, 38. 

-violet, 460. 

base of, 362. 

Methylaceto-m-chloranilide, 940. 

Methylacetothiénone and its derivatives, 
871. 

and its nitro- and hydroxylamine- 
derivatives, 228. 

Methylamarine, 237. 

Methyl-o-amidobenzene, nitroso-, 63. 

Methylamidomethoxycyanuric chloride, 


Methylamine chlororhodate, 311. 
hydroferrocyanide, crystalline form 
of, 522. 
Methylaniline, dinitro-, action of potas- 
sium cyanide on, 235. 
Methylanilines, nitration of, 1022. 
p-Methylanthranilamidoanilide, 361. 
p-Methylanthranilanilide, 361. 
-Methylanthranilimide, 361. 
Sisthaheedioneninens, 557. 
Methylatropie acid, 468. 
Methylazobenzene, tetranitro-, 1022. 
m-Methylbenzhydrazoine, 1026. 
m-Methyl-o-benzylbenzoie acid, 1028. 
Methylbutylacetic acid, 438. 
a-Methyl-8-chlorocinnamic acid, TRANS., 
158. 
Methylchlorocrotonic acid, 1010. 
a-Methyl-a-chloro-8-hydroxybutyric 
acid, 1008. 
a-Methyl - B - chloro - a - hydroxybutyric 
acid, 1008. 
Methylehrysoidine. 544. 
a - Methylcinnamaldehyde, m - amido-, 
701. 
and its m-nitro-derivative, 560. 
m-nitro-, base from, 701. 
m-nitro-, product of the reduction 
of, 799. 
p-Methyleoumarie acid, 467. 
Methyleoumarilamide, 1014. 
B-Methyleoumarilic acid, 707. 
B-Methyleoumarone, 707. 
Methyleyanidine, _ amidodiperchloro-, 
323. 
amidomethamidoperchloro-, 324. 
diamidodiperchloro-, 324. 
Methyldiazoamidobenzene, TRANS., 748. 
Methyldiiodamine, 44. 
Methyldiphenylglyoxaline, TRANS., 465. 
Methyldiphenylpyrroline, 75. 


Methyldiphenyipyrrolinecarboxylic acid 
and its ethyl salt, 75. 

Methylene-azure, 55. 

-blue, 1026. 

—— — composition of, 53. 

group, 53. 

——- chloride, action of water and am- 
monia on, 861. 

derivatives, 43. 

—— -red, 54. 

-violet, 54. 

Methylethylearbin-carbinol, 784. 

Methylethylindole, 805. 

Methylethylpyridine, 257. 

Methylhydroxyglutaric acid and the cor- 
responding latonic acid, 533. 

Methylhydroxyxanthine, 338. 

Methylindole-acetic acid, 806. 

p-Methylisatin, mono- and di-phenyl- 
hydrazine, 362. 

p-Methylisatoic acid and its derivatives, 
361. 

Methylketodehydroheptamethylene, 
937 


Methylketodehydroheptamethylenedi- 
carboxylic acid, 937. 
ee 
457. 
Mcthyl-a-naphthafurfurane, 717. 
Methy]-a-naphthafurfuranecarboxylic 
acid, 717. 
Methy1-8-naphtha-a-furfuranecarboxy- 
lic acid, 717. 
Methyl-m-nitraniline, 544. 
Methyl-o-nitrobenzene, nitroso-, and its 
methyl- and ethyl-derivatives, 63. 
Methyl-o-nitro-p-diazobenzene chloride, 
nitroso-, 63. 
Methyloctylthiophen and its bromo- 
derivative, 536. 
Methylphenazine and its salts, 546. 
Methylphenylallenylamidoxime, 799. 
Methylphenylallylpyrroiine, 75. 
Methylphenylallylpyrrolinecarboxylic 
acid and its ethyl salt, 75. 
Methylphenylaminefumaride, 792. 
Methylphenylaminesuccinide, 792. 
Methyl-m-phenylenediamine, 544. 
Methylphenylfumaramice acid, 792. 
Methylphenylfumaride, 621. 
a-Methyvl-8-phenylhydroxypropionic 
acid, TRANs,, 159. 
Methylphenyl-a- and -naphthylpyr- 
rolinecarboxylic acid, 76. 
Methylphenylpyrrolinecarboxylic acid, 
75. 


Methylphenyl-o-tolylpyrroline, 76. 

Methylphenyl-o-tolylpvrrolinecarboxy lic 
acid and its ethyl salt, 75. 

Methylphenyl-p-tolylpyrroline, 76. 

Methylphenyl-p-tolylpyrrolinecarboxylic 
acid and its ethyl salt, 76. 
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o-Methyl-p-propylpheny] methyl ketone, 
463. 


Methylpropylpinacoline, 784. 

Methylpseudo-o-tolisatin, 552. 

Methy!pyrroline, acetyl-, 719. 

—— action of acetic anhydride on, 719. 

diazobenzene, 1041. 

Methylpyrrolines, action of phthalic 
anhydride on, 1044. © 

Methylpyrryl methyl ketone, 719. 

Methylpyrrylalloxan, 897. 

Methylquinoline, chloro-, and some of 
its salts, 79. 

Methylsulphonic chloride, 
preparation of, 1000. 

Methyltetrahydro-p-phenylquinoline, 
derivatives of, 81. 

Methylthalline and its salts, 80. 

Methylthialdine, 1005. 

Methylthiohydantoin, and isonitro-, 227. 

Methylthiophensulphonic acid and its 
salts, 787. 

Methyl-p-tolindole, 552. 

Methyl-p-tolindolecarboxylic acid, 552. 

Methyl-o-tolindolecarboxylic acid, 552. 

Methyltoluquinoxaline, 561. 

Methyluracil, amido-, 338. 

bromo-, 338. 

Miargyrite, artificial production of, 209. 

Mica, from Branchville, 129. 

— from the Rheinwaldhorn, Grau- 
biinden, 991. 

from Weiler, near Weissenberg, 
analysis of, 212. 

Mica-diorite of Christianberg, Bohemia, 
minerals from, 32. 

Microchemical reactions, 487. 

Microline from Forst, Tyrol, 518. 

Micro-organisms, biological and chemical 
properties of, 731. 

—— reduction of nitrates by, 823. 

removal of, from water, 573. 

Microscopic analysis of minerals, 917. 

Mildew, employment of sulphate of 
copper with lime as a preventative of, 
737. 

Milk analysis, use of acetic acid in, 
583. 

—— cow’s, adulteration of, with goat’s 
milk, 924. 


trichloro-, 


estimation of the several 

albuminoids im, 272. 

determination of fat in, 283. 

milk-sugar in, 582. 

— new method for the analysis of, 
583. 

—— of shorthorn and other cows and 
of goats, composition of, 168. 

sugar, existence of the elements of, 
in plants, 576, 643. 

Millerite, occurrence of, in St. Louis, 
125. 
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Mimetesite, containing lime, from Puy- 
de-Déme, analysis of, 210. 

Mineral oils, detection of fat oils in, 
103. 

—— testing for, in fat oils, oleins, 

and fuller’s fats, 581. 

waters, determination of arsenic 
and boric acids in, 649. 

Mineralogical notes from Bohemia, 31. 

Minerals, absolute hardness of, 20. 

from Oberwiesenthal, 601. 

—— from Switzerland, 126. 

from the eruptive rocks of the 
cretaceous formations of Silesia and 
Moravia, 928. 

— from the mica-diorite of Christian- 
berg, Bohemia, 32. 

manganese, from Wermland, 34. 

—— microscopic analysis of, 917. 

new to Britain, 432. 

—— Norwegian, two new, 34. 

of the oolitic iron ore of the Wind- 

giillen, 780. 

of the pegmatite vein at Moss, 


—— of Vester-Silfberg, 33. 

—— some ill-determined, 130. 

Mixed derivatives, volatility of, 135. 

Molasses, obtaining sugar from, 403. 

Molecular conductivity, 294. 

equivalents, physical, 197. 

movements, 14. 

weights, cryoscopy as a means of 

determining, 197. 

of liquids and solids (evi- 

dence deducible from the study of 

salts), 198. 

of organic substances, deter- 
mination of, by the lowering of the 
freezing point of their solutions. 970. 

Molecules, combinations of, with atoms, 
661. 

Molluses, glycogen in the connective 
tissues of, 569. 

—— uric acid in, 1056. 

—— derivatives, reactions of, 
17. 

—— electrolytic estimation of, 18. 

—— residues, treatment of, 124. 

—— solutions, electrolysis of, 102. 

Monochromatic light, simple burner for, 
14. 

Monophenylseleniocarbamide, 781. 

Monosodium arsenate, 769. 

hosphate, 769. 

Moorlands, high-lying, manuring of, 578. 

Morphine, behaviour of, with potassium 
chromate, 1047. 

—— derivatives of, 563. 

——- lactate, 813. 

method of determining, in opium, 

1086. 
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Morphine, reactions of, 899. 

Mosandrium, 507. 

Moulds, abnormal secretion of nitro- 
genous substances by, 733. 

Mucin obtained from tendons of the ox, 
166. 

Muscovite from Forst, Tyrol, 518. 

Mustard oil, examination of, 394. 

white, composition of, 
growth, 913. 

Mucodermza aceti, best cultivation liquid 
for, 732. 

— occurrence of cellulose in, 
732. 

Myeloid, 375. 

Myohematins, 568. 

Myristic acid, descent of the series from, 
to lauric acid, 685. 

oxidation of, 867. 

Myristotridecyl carbamide, 685. 

Myrrhis odorata, glycyrrhizin in, 172. 

Mytilotoxime, 634. 

Mytilus edulis, poison of, 568. 


during 


N. 


Nagyagite, 312. 

Naphtha, wood, 289. 

u-Naphthachloroquinol, dichloro-, 714. 

8-Naphthacridine, 1037. 

Napbthalene, azo-compounds of, 714. 

8-bromo-, 807. 

8-chloro-, action of sulphuric acid 

on, 555. 

compounds, a-monohaloid, action 

of aiuminium chloride on, 806. 

derivatives, 807. 

constitution of, Proc., 172. 

conversion of, into substituted 
phthalides, 807. 

—— 7-dibromo-, Trans., 189. 

— di- and tri-bromo-, Proc., 173. 

dichloro-, [2 : 3], 246. 

— «-dichloro-, constitution of, 247. 

—— dinitroso-, 472. 

o-dioxime a-ethyl ether, 474. 

«-iodo-, 362. 

—— f-nitro-, 471. 

a-oxime-S-imide, 474. 

—— f-pentachloro- and f-heptachloro-, 
713. 

purification of, by means of soap 

solutions, 713. 

-red, fluorescence of, 585. 

tetrachloro-. 716. 

trichloro-, 156. 

Naphthalene-?-8-disulphonic acid, 
Proc., 231. 

y-Naphthalenedisulphonie acid, Pxoc., 
231. 
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Naphthalene-a- and -8-sulphonie acid, 
action of chlorosulphonic acid on, 
Proc., 230. 

Naphthalenesulphonic acids, action of 
bromine on, Proc., 233 

a-nitro-, a-bromo-, and 
a-chloro-, Proc., 233. 

Naphthalenesulphonic acid, y-amido-, 
1037. 


y-nitro-, 1037. 
Naphthalenetetracarboxylic acid, 949. 
Napbthalide, o- and p-nitro-a-aceto-, 
623. 
o- and p-nitro-a-diaceto-, 624. 
a-Naphthalidinesulphonie acid, 554. 
Naphthamide, nitro-, 948. 
Naphthanthracene, 1037. 
Naphthanthraquinone, 1037. 
a-Naphthaquinol, dichloro-, 714. 
Naphthaquinone, 8-dichloro-, 247. 
p-dichloro-, 807. 
—— a- and §-methyl ethers, 362. 
—— tetrabromo-, 807. 
Naphthaquinoneamide, chloro-, 808. 
Naphthaquinoneanilide, 8-chloro-, 247. 
—— tetrachloro-, 714. 
Naphthaquinouetoluide, o- and p-, B- 
chloro-, 247. 
a- Naphthaquinones, chlorinated, 714. 
Naphthidine and its derivatives, 245. 
B-Naphthilbenzoin, 888. 
Naphthionie acid, constitution of, 889. 
Naphthoic acid, bromo- and nitro-, 715. 
— chloro-, and nitrochloro-, 156. 


ee dinitro-, 948. 
— —— nitramido-, 948. 
— acids, 948. 


— — nitro-, 155. 

— ——trinitro-, 948. 

Naphthol as a reagent for free chlorine 
and bromine, 97. 

and sulphuric acid as a reagent for 
nitric and nitrous acids and free 
chlorine, 99. 

— chloro-, 2 : 3, 246. 

dichloro-, 156. 

-Naphthol-blue, 147. 

a- and 8-Naphthol, behaviour of, in the 
system, 822. 

8-Naphthol, crystalline form of, 543. 

ethyl ether, a-nitroso-, 474. 

Naphtholazobenzenes, 246. 

Naphthol-di- and tri-sulphonic acids, 
716. 

a-Naphtholmaleinfluorescein, 51. 

Naphtholsulphonic acid, [2 : 3], 246. 

8-Naphtholsulphonie acid, action of 
bromine on, Proc., 232. 

a-Napbthol-8-sulphonic acid and its 
salts, 156. 

Naphtholactone and its bromo-deriva- 
tive, 716. 
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Naphthostyril, 715. 

aceto- and dibromaceto-, 715. 
dichloro- and dibromo-, 715. 

a- and 8-Naphthyl carbonate, 789. 
a-Naphthyl phenyl ketone, 625. 

and its derivatives, 947. 
8-Naphthyl phenyl ketone, 625. 


a-Naphthylamido-cyanuric chloride, 
TRANS., 314. 
8-Naphthylamidocyanuric chloride, 


TRANs., 740. 
Naphthylamine, dibromo-, Proc., 173. 
-—— dinitro-, 947. 
a-Naphthylamine, o-nitro, 624. 
picrate, 454. 
B-Naphthylamine and _ diazophenols, 
compounds from, 235. 
and diazo-salts, constitution of 
the compounds obtained from, 244. 
a-Naphthylaminephthalein, 68. 
B-Naphthylaminesulphonie acid, 890. 
a-Naphthylaminesulphonic acids iso- 
meric, 364, 554. 
Naphthylene-diallylthiocarbamide, 625. 
a-Naphthylenediamine, diaceto-, 472. 
-—— nitrodiaceto-, 472. 


Naphthylene-ethenyldiamine and __ its 
salts, 624. 
Naphthylenetoluquinoxaline, amido-, 


Trans., 400. 

Naphthylglycuronic acids, a- and B-, 
823. 

Naphthylhydrazine, a- and B-, 554, 555. 

a-Naphthylhydrazinepyroracemic acid, 
554. 

B-Naphthylmelamine, TRAns., 740. 

a-Naphthylphthalamie acid, 473. 

a-Naphthylphthalimide, 472. 

Nectar, 575. 

Neossine, 635. 

Nepaulite, so-called, 207. 

Nephelinic tephrite of the Jamma Valley, 
433. 

Nephrite, new locality for, in Asia, 
210. 

Nerve-substance, chemical composition 
of, 385. 

Neutrality, absolute, determination of, 
765. 

Nickel and cobalt, separation of, 492. 

—— arsenates, two new, 508. 

atomic weight of, 596. / 

carbide, 854. 

—- coins, assay of, 101. 

copper, cadmium, zine, &c., separa- 

tion and estimation of, 580, 650. 

estimation of, on nickeled iron, 836. 

—— examination of, 1077. 

ores from New Caledonia, 320. 

—— —— from Hungary, 313. 

——— separation from cobalt, 1077. 

sulphate, basic, 982. 
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Nicotine, reduction of, 161. 

Nicotinic acid, methylbeta’n of. 369. 

Niobium, determination of, 393. 

Nitrates and nitrites, diphenylamine an1 
crystallised phenol as reagents for, 
99. 

—— detection of, 392. 

determination of nitrogen in, by 
Kjeldahl’s method, 834. 

—— migration of, in plant tissues, 484. 

-—— reduction of, by micro-organisms, 
823. 

— and nitrites. formation and destrue- 
tion of, in artificial solutions and in 
river and well waters, TRANS., 632. 

Nitre compared with ammonium sul- 
phate as a manure, 954. 

Nitric acid, action of phosphorus oxy- 
chloride on, TRANS., 224. 

detection of, by means of 

pyrogallol, 179. 

—— —— in presence of nitrous 


acid, 740. 


determination of minute 

traces of, 648. 

ferrous ammonium sulphate 
as a reagent for, 99. 

—— ——- testing for iodine and iodic 
acid in, 834. 

—— and nitrous acids, naphthol and 
sulphuric acid as a reagent for, 99. 
oxide, lecture experiment showing 

the volume composition of, 660. 

preparation of, 200. 

solubility of, in bromine, 501. 

peroxide, action of chlorine on, 

TRANS., 226. 

dissociation of, 657. 

Nitrification and denitrification,alternate, 
TRANS., 669. 

—— influence of organic matter on, 
TRANS., 667. 

is organic carbon essential to? 

TRANS., 651. 

of ammonium salts, Trans., 643, 

654. 


of ammonium and _ potassium 

thioeyanates by soil, TRANS., 637. 

of ethylamine by soil, TRANs., 633. 

—— of gelatin by soii, Trans., 641. 

of urea, TRANS., 639. 

of urine, TRANS., 642. 

Nitrifying organism, period of incuba- 
tion of, TRANs., 679. 

Nitroethane, 999. 

Nitrogen, absorption of, by cultivated 
soils, 275. 

atomic volume of, 661. 

—— band-spectrum of, 189. 

— compounds in rain-water, 737. 

determination by Kjeldahl’s 

method, 648. 
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Nitrogen, determination of, in coal and 
coke, 1071. 

— — of, in wine must and lees, 
652. 

estimation by combustion, 488. 

of, in plants, 955. 

— — of, in products of metabolism, 
1053. 


of, in the milk and urine of 

herbivora, 1072. 

free, organic carbon in soils which 

absorb, 736. 

increase of, in grass land, 276. 

influence of bodily labour on the 
discharge of, 569. 

—— in nitrates, determination of, by 
Kjeldahl’s method, 834. 

iodide, 16. 

—— Kjeldahl’s method of estimating, 
179, 282. 

—— organic iodides of, 44. 

—— spectrum of, at the negative pole, 
957. 

supposed allotropic modification of, 
Proc., 223. 

Nitrometer, new applications of, 278. 

new uses of, 391. 

— reduction of ferric nitrate in, 1072. 

—— supposed errorinthe use of the, 391. 

Nitrous acid, action of, on urea, uric 
acid, and ammonium sulphate, 747. 

ethereal salts of, 217. 

— oxide, density of, 758. 

lecture experiment showing 
the volume composition of, 660. 

Nitroxyl chloride, non - existence of, 
Trans., 222. 

Nitryl chloride, non-existence of, TRANS., 
222. 

Non-alimentary substances, absorption 
of, by plants, 171. 

Nonyl alcohol, normal, primary, 998. 

iodide, 998. 

Normal solutions and the retention of 
Mohr’s system, 1070. 

Norwegian minerals, two new, 34. 

Nucleo-proteids, 1051. 

Nutrition of herbivora, does cellulose 
economise the decomposition of pro- 
teids in, 728. 


0. 


Oak, scarlet, analysis of white and green 
leaves of, TRANs., 839. 

Oats, manuring, with Thomas slag, 391. 

Obituary notices, TRANs., 342. 

Octyl carbamate, 692. 

— salts of normal fatty acids, boiling 
points and sp. volumes of, 966. 
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Octylacetothiénone, 535. 

Octylbenzene and its derivatives, 540. 

Octyldiacetothiénone, 535. 

Octylthiophen, and bromo- and iodo-, 
535 


Octylthiophendicarboxylic acid, 535. 

(Enanthamidobenzoic acid, 548. 

(Enanthylamine, 940. 

(Enanthylidene, synthesis of a ketone 
from, 45. 

Oils containing unsaponifiable fats, ex- 
amination of, 103. 

detection of adulteration in, 103. 

of hydrocarbons in, 395. 

—— essential, testing, 394. 

examination of, 1083. 

fat, detection of, in mineral oils, 
103. 

— formation of basic salts in the 
saponification of, 186. 

mineral, estimation of resin oils in, 

82. 


lubricating, new thickenir g 

material for, 651. 

and resin, testing for, in fat, 

oils, oleins, and fuller’s fats, 581. 

oxidation of, 687. 

Olea fragrans, glucoside from, 1040. 

Oleacee, Japanese, glucosides from, 
1040. 

— acid, action of sulphuric acid on, 


-_-_—- 


oxidation of, 611. 

oxidation of, with potassium 
eng in alkaline solution, 

Oligoclase and andesine, 776. 

Olive oil, adulteration of, 182. 

Olivenite from Utah, 516. 

Olivine from Chile, analysis of, 214. 

from the Isle of Bourbon, 775. 

Opal from Nagasaki, Japan, 27. 

Opianicand nitro-opianic acids behaviour 
of, with phenylhydrazine, 550. 

Opium, methods of determining mor- 
phine in, 1086. 

Optically inactive compounds, decom- 
position of, 612. 

resolution of, 446. 

Orange, bitter, composition of the rind 
of, 576. 

Orcinol, reaction of, with aniline, 873. 

Ores, estimation of arsenic in, 100, 
920. 

= acids, pyrogenic decomposition 
ot, 


compounds, estimation of sulphur 
and halogens in, 918. 
refractive power of, 335. 
—— — some, crystallographic exam- 
ination of, 62. 
—— elementary analysis, 649. 
4k 


Organism, animal, aromatic substances 
in, 730. 

Orthoclase in geodes in basalt, 518. 

Orthophosphoric acid, 418. 

neutralisation of, 1057. 

Oryza glutinosa, Loureiro, 390. 

Oxalamidobenzoic acid and its deriva- 
tives, 549. 

Oxalate developer for gelatin plates, 
106. 

Oxalates, ethereal, action of phosphoric 
chloride on, 785. 

Oxalic acid, detection of, in urine, 395. 

formation of, in vegetation, 


734. 

—— solubility of, 935. 

Oxalodibenzamic acid, 549. 

Oxal-o-toluide, 886. 

Oxal-o-toluidic acid, 886. 

Oxanilic acids, p- and o-nitro-, and their 
reduction, 147. 

Oxidation and reduction, simultaneous, 
by means of hydrocyanic acid, 155. 
Oxides, metallic, polymerisation of, 

303. 
Oximido-compounds and phenylhydra- 
zine, reaction between, 701. 
Oxy-coal-gas blowpipe, 417. 
Oxydimorphine, 900. 
Oxy-8-dinaphthylamine, 1036. 
Oxygen, absorption spectra of, 749. 
absorption spectrum of, 189. 
— action of hydrogen on, TRANS., 
107. 


nascent hydrogen in increas- 

ing the activity of, 120. 

on hydrochloric acid under 

the influence of light, Trans., 608. 

atomic volume of, 661, 662. 

deviations of, at low pressure from 
Boyle’s law, 591. 

— dissolved, estimation of, 579. 

emission of, by plants in coloured 

light, 642. 

forms of, obtained in the electro- 
lysis of aqueous sulphuric acid, 
Trans., 591. 

— free, estimation of, in water, 
Trans., 751. 

—— in the air of forests, 1066. 

molecular compounds, 661. 

preparation from bleaching pow- 
der, 418. 

Oxygluconie acid, 683. 

Oxyhsmoglobin, does water free from 
oxygen act on? 567. 

Oxyketones, formation of, Trans., 54. 

Oxymenthylic acid, 892. 

Oxymethylene, action of, on amines, 
138. 

Oxymetric solution. Schutzenberger’s, 

decomposition of, by light, 648. 


1170 INDEX OF SUBJECTS. 


Oxynitriles, volatility of, 605. 
Oxythiodiphenylimide, constitution of, 
55 


Oxytiglic acid, 1009. 

Ozone, formation of, in the electrolysis 
of aqueous sulphuric acid, TRANS., 
591. 

-—— production of, by the slow oxida- 
tion of phosphorus, 302. 

rate of decomposition of, 9. 


P, 


Palladium hydrogen as a reagent, 1071. 

Palmitic acid, oxidation of, 611. 

Papain, 74. 

and its action on vegetable pro- 

teids, 642. 

digestion, 641. 

Papaveraldine, 478. 

Papaveric acid phenylhydrazine, 479. 

Papaverine, 478. 

and crystallographic measurements 
of various derivatives and salts, 83. 

Papaveroline, 479. 

Papaw juice, proteids in, 642. 

Papers, wood-, different percentages of 
water in, 112. 

Parabanic acid, action of ammonia on, 
141. 

Paracarvacrotic acid, 346. 

aldehyde, 346. : 

Paraffinsfrom Pennsylvanian petroleum, 
physical properties of, 215. 

—— higher normal, 998. 

liquid, action of heat on, 604. 

Paraffinoid carboxylic acids, isomerism 
of, 687. 

Paraglycogen, 87. 

Pararosaniline, dichloro-, 942. 

Parasites, vegetable, action of ferrous 
sulphate on, TRANS., 119. 

Paraxanthine, 266. 

Paratartrates, resolution of, 446. 

Pargasite, chemical composition of, 29. 

Parvoline and its salts, 259. 

preparation of, 257. 

Parvolinedicarboxylic acid, 259. 

Peach oil, 644. 

Pectolite, artificial, 517. 

—— from Alaska, analysis of, 210. 

Pentahydroxyanthraquinone, 556. 

Pentahydroxypimelic acid, normal, 936. 

lactone, 936. 

Pentamethylbenzene, action of sulphu- 
ric acid on, 695. 

Pentamethylenediamine and its cleriva- 
tives, 528. 

preparation of, 139. 

Pentamethylenedicarboxylic acid (1, 2), 
225. 
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Pentamethylenetetracarboxylic acid, 
225. 

Pentamethylenimine, 139. 

Pentamethylleucothionine and its di- 
methiodide, 54. 

Pentamethyltriamidotriphenyl carbinol, 
362. 

Pentanetetracarboxylic. acid, action of 
sodium on, 225. 

Pentathionic acid, method for prepar- 
ing, 850. 

Pentethylbenzene, monochloro-, 231. 

Pentenyl glycerol, 784. 

Pentylamine, 940. 

Peonal, 906. 

Pepsin, 1051. 

animal and vegetable, 271. 

fate of, 381. 

Pepsinogen, 1051. 

Peptone, conversion of, by the liver, 382. 

occurrence of, in hen’s eggs during 

incubation, 166. 

preparation of, 1051. 

Peptones, 819. 

albuminoids and gelatin, capillari- 

metric distinction between, 1087. 

occurrence of, in fibromata of the 

uterus, 167. 

precipitation of, 636. 

separation of albumin from, 1087. 

Perennial rye grass, analyses of, 909, 
912. 

Perezonoxime, TRANS., 721. 

Peridotite of Elliot Co., Kentucky, 993. 

Peridotites near New York, 433. 

Periodic law, 503. 

Perkin’s reaction, TRANS., 317. 

synthesis of a sulphur-deri- 
vative of cinnamic acid, 241. 

Permanganates, compounds of ammonia 
with, 983. 

Peroxides as oxidising agents, 507. 

Persbergite, analysis of, 31. 

Peru balsam, testing, 181. 

Petroleum, Caucasian, aromatic hydro- 
carbons of, 1015. 

— connection between illuminating 
power, flashing point, and boiling 
point, 402. 

Pharmacosiderite from Sandberg (Hun- 
gary), 517. 

Phellandrene and its derivatives, 1038. 

Phellandrenediamine, 1038. 

Phenanthraquinone, 889. 

Phenanthraquinonediguanyl, 556. 

Phenanthrene, action of carbonyl chlo- 
ride on, 248. 

Phenanthro-eurhodine, Trans., 400. 

Phenazine, 1024. 

Phenethylamine, 940. 

Phenethyithiocarbumide, 873. 

Phenethylthiocarbimide, 873. 


1171 


Phenethylthiohydantoin hydrochloride, 
873. 

Phenetoil, dinitro-, 789. 

trichloriodo-, 617. 

—— trichloro- and trichloronitro-, 616. 

Phenetoils, mononitro-, preparation of, 
345. 

Phenol, acetyldinitramido-, 613. 

acet yltrichloro- and iodotrichloro-, 
616, 617. 

—— -blue, 146. 

constituents of blast furnace tar, 

obtained by the Alexander and 

McCosh process at the Gartsherrie 

ironworks, examination of, Part I, 

Trans., 17. 

crystallised, as a reagent for ni- 

trates and nitrites, 99. 

dichloro-p-amido-, 1018. 

dichloro-p-nitro-, 1018. 

dinitramido-, 791. 

estimation of, 1081. 

as tribromophenol, 1081. 

—— — in crude carboliec acid, 744. 

— hypochlorite, nitroso-, 453. 

— monobromo-, the so-called 
“ fourth,” 1017. 

oxidation of homologues of, 542. 

trichloro-p-amido-, 616. 

Phenolcarbamide, 946. 

Phenolisatin, 155. 

p-Phenolsulphonic acid. 1031. 

Phenolsulphonic acid, chloramido-, 1019. 

trichlorodiazo-, 617. 

Phenolurea, 946. 

Phenols and aldehydes, reaction be- 
tween, 695. 

heats of solution and of neutralisa- 
tion of, 6. 

—— introduction of the carboxyl-group 
into, 242. 

p-nitro-, chlorinated derivatives of, 

1018. 

of complex function, heats of solu- 
tion and of neutralisation of, 7. 

Phenoxyethylene, trichloro-, 614. 

Phenyl! benzenesulphonate, 883. 

benzoates, nitro-, 939. 

p-bromo-, and a-tribromo-, iodo- 

chloride, 342. 

carbonate, dibromo-, 789. 

dinitro-, 789. 

nitramido-, 789. 

—— cyanate, action of, on polyhydric 
alcoliols, 49. 

dithiocarbonate, 789. 

— iodochloride, 341. 

—— isocyanate, 342. 

—— mercaptan, o-amido-, formation of 
anhydro compounds of, from thio- 
anilides, 700. 

dinitro-, 693. 

41:2 


Phenyl methyl ketone, hypnotic proper- 
ties of, 169. 

nitrobenzoates, 350. 

nitro-, 939. 

—— p-nitro-, iodochloride, 342. 

nitro-, phenylearbamate, 342. 

—— phenylcarbamate, 342. 

sulphide, dinitro-, 693. 

—— thiocyanate, dinitro-, 693. 

trichlorophosphate, 616. 

Phenylacetamide, action of bromine on, 
45. 

Phenylacetie acid, action of sodium on 
the ethereal salts of, Proc., 188. 

derivatives of, 63. 

preparation of, 945. 

-— and phenylpropionic acids, separa- 
tion of, 351. 

Phenylacridine, derivatives of, 68. 

-—— hydrochloride, 68. 

Phenylallenylamidoxime and its deriva- 
tives, 798. 

Phenylallenylazoximebenzenyl, 798. 

Pher ylallenylazoximepropenylcarb- 
oxylic acid, 799. 

Phenylallenylazoximethenyl, 798. 

Phenylamidobenzoic acid, and some of 
its salts, 68. 
henylamidoisoquinoline, 631. 

a-Phenyl-a-anilidopropionamide, 800. 

x-Phenyl-q-anilidopropionitrile, 800. 

Phenylazoacetophenone, and o-nitro-, 


Phenylazobenzoylacetic acid, and 0-ni- 
tro-, 62. 

Phenylazo - m - chlorodimethylamido- 
benzene, m-nitro-, 944. 

Phenylazodimethylamidobenzene, m- 
chloro-, 944. 

— m-nitro-, 944. 
Phenylazo-m-xylenol, 348. 
Phenylbenzylenebenzylamidine, 793. 
Phenylbromisosuccinic acid, p- and o- 

nitro-, TRANS., 362, 363. 
Phenylbutindicarboxylic acid, TRANs., 
366. 

y-Phenylbutyric-o-carboxylic acid, 243. 

Phenylcarbamide, action of halogenated 
amines on, 795. 

Phenylchloronitroisoquinoline, 631. 

Phenylcitraconazide, nitro- and aceto-, 
699. 

Phenyleyanamide and its derivatives, 
233. 

Phenyldibromisosuccinic acid, TRANS., 
360. 

—— m-nitro-, TRANS., 361. 

Phenyldibromonitromethane, 693. 
Phenyldihydroquinolylmethane, 720. 
Phenyldi-o-tolylguanidine, 1036. 
Phenylene cyanate, para- and meta-, 50. 
p-Phenylene diphenyl ketone, 349. 
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p-Phenylene diacrylmethy! ketone, 461. 
o-Phenylenediacrylic acid, 469. 
p-Phenylenediacrylic acid, 461. 
m-Phenylenediamine, action of carbon 
bisulphide on, 1023. 
p-Phenylenediamine, dichloro-, 941. 
o-Phenylenedipropionic acid, 469. 
m-Phenyleneoxytrichlorethylene, 614. 
p-Phenyleneurethane, 50. 
Phenylethoxyisoquinoline, 631. 
Phenylglucosazone, 933. 
Phenylglycin, o-nitro-, 351. 
Phenylhydrazine, action of, on amido- 
compounds of the benzene series, 
699. 
Phenylhydrazine and acid amides. 790. 
commercial, substance contained 
in, 349. 
cyanuric chloride, TRans., 742. 
nitration of, 699. 
Phenylhydrazinebenzopropionic acid, 
355. 
Phenylhydrazines, sulphonation of, 236. 
Phenylhydroxyquinoline, 811. 
Phenylhydroxyquinolinecarboxylic acid, 
811. 


and its ethyl salt. 161. 
a-Phenyl-y-hydroxy-p-toluquinoline, 
812. 


Phenyl-m-hydroxytolylamine, 873. 
a-Phenylindole and its derivatives, 711. 
Phenylisoquinoline, 630. 
Phenylmelamine, 523. 

Phenylmelamines and their derivatives : 
normal, iso-, and asymmetric com- 
pounds, 233. 

Phenylmesitylenyl carbinol and its de- 
rivatives, 542. 

Phenylmethylhydroquinoline, m-amido-, 
561. 

Phenylmethylhydroxypyrimidine, de- 
rivatives of, 46. 

Phenylmethylnitramine, dinitro-, 1022. 

Phenylmethyloxyquinizine, 898, 899. 

Phenylmethylquinoline and its m-nitro- 
and m-amido-derivatives, 560, 561. 

Phenylnitromethane, 693. 

Phenylparaconic acid, nitration of, 67. 

Phenylpropiolic acid, TRans., 441. 

Phenylpropylamine, 940. 

di- and tri-nitro-, 455. 

Phenylpropylnitramine, trinitro-, 455. 

Phenylpyrrolineazobenzene, 1042. 

4’-Phenylquinaldine, synthesis of, 630. 

Phenylquinaldinic acid, 1045. 

Phenylquinoline, 1045. 

amido-, 1045. 

p- and o-, and their derivatives, 80. 

a-Phenylquinoline, derivatives of, 721. 

p-Phenylquinolinecarboxylic acids, 68. 

o-Phenylquinolinemethyl _platinochlo- 
ride, 82. 
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a and §-Phenylquinolinesulphonic 
acids and their salts, 82. 
Phenylquinolylmethane, dinitro-, 720. 
Phenylsulphoneacetone, 801. 
Phenylsulphonic acid, o-hydroxy-, 707. 
anhydride, TRans., 692. 
Phenylthiourethane, oxidation of, 876. 
Phenyl-p-toluene, 883. 
Phenylvinylhydroxyethenylamidoxime, 
799 


Phillipsite from Brazil, 319. 

group, 318. 

Phloretin, Trans., 860. 

Phloroglucinol, chloro- and bromo- 
derivatives of, 52. 

derivatives of, 232. 

melting point of, 1020. 

synthesis of, 223. 

— tribromo-, 232. 

— trioxime of, 350. 

Phloroquinone, 696. 

Phosphate, precipitated, use of ammo- 
nium citrate in the analysis of, 579. 
Phosphates, estimation of iron and alum- 

inium in, 491, 393. 
precipitated, manuring with, 1069. 
—— raw, treating, 108. 
—— soluble, new method for estimating, 
741. 
Phospho-hypophospho-tungstate, 427. 
Phosphoric acid, combinations of, with 
titanic, zirconic,and stannicacids, 670. 
determination of, in slags, 


489. 


740. 


estimation of, in basic slag, 


estimation of, in Thomas- 

process slag, 835. 

manurial action of various 

forms of, 1069. 

precipitation of, as ammonium 

magnesium phosphate in presence of 

ammonium citrate, 834. 

—— preparation of, 201. 

soluble in soil, 392. 

Phosphoroso-molybdates, 427. 

Phosphoroso-phospho-molybdates, 427. 

Phosphoroso-phospho-tungstates, 427. 

Phosphoroso-tungstates, 427. 

Phosphorus acids, titration of, 489. 

—— behaviour of, with iron and slags, 
426. 

chlorobromides, TRANs., 815. 

—— determination of, in iron and steel, 
488. 

—- estimating in iron and steel, 280. 

fluorides, action of red-hot 

platinum on, 592. 

Mitscherlich’s test for, 919. 

modification of Sonnenschein’s 


method for determining, in iron and 
steel, 1073. 


Phosphorus, modified molybdate method 
for estimating, in steel, 280. 

oxychloride, action of nitric acid 

on, TRANS., 224. 

oxy fluoride, 767. 

pentafluoride, 303. 

—— pentasulphide, 767. 

simplification of the molybdate 

method for determining, 835. 

suboxide, TRANS., 834. 

—— tetroxide, TRANs., 833. 

— trichloride, action of bromine on, 
TRANS., 815. 

trisulphide, 768. 

Phosphotungstates, ortho-, pyro-, and 
meta-, 511. 

Phosphovanadates, 205. 

Phosphovanadicovanadates, 205, 

Photographic sensitiveness and absorp- 
tion, connection between, 405, 958. 

Photography, colour, in natural colours, 

Photosantonic acid, 73. 

Photosantonins, two isomeric, 73. 

Phthalaldehydic acid, 549. 

Phthalamic acid, 705. 

Phthalamide, amido-, 1025. 

Phthalethylidene, 243. 

Phthalic acid, action of ammonium and 
potassium thiocyanates on, 704. 

a-chloro- and a-bromo-, 353. 

B-chloro-, TRANS., 526. —- 

chloro-, constitution of, 353. 

—— —— iodo-, and some of its salts, 61. 

monobromo-, TRANS., 187. 

—— — f-sulpho-,. Trans., 510, 

— acids, constitution of, 67. 

tetrabromo-, 230. 

alcohol, action of sulphuric acid 

on, 791. 


oxidation of, 455. 

— amide, §-suipho-, TRaNs., 521. 

anhydride, action of phosphoric 

chloride on, 705. 

chloro-, TRANS., 528 

—— — perchloro-, crystalline form of, 
620. 


B-sulpho-, Trans., 515. 

— chloride, chloro-, TRANs., 527. 
—— chlorides, sulpho-, Trans., 521. 
— — BA-sulpho-, TRANs., 520, 5-1. 
Phthalide, 469. 

— action of phenylhydrazine on, 833. 
—— amido-, 242. 

— bromo-, 549. 

—— derivatives of, 242. 

—— p-dichloro-, 808. 

Phthalimide, 8-chloro-, TRANs., 529. 
Phthalimidoxime, 803. 

a 243. 
8-Phthalimidylpropionic acid, 243, 
Phthaluphenylhydrazide, 1025. 
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Phthalyl, 882. 
——- derivatives, 243. 
—— tetrachloride, 705. 
Phthalylaspartic acid, 621. 
Phthalyldiphenylaminaspartide, 621. 
Phthalylimide, acetyl-, 704. 
Phthalylmethylphenylasparagine, 621. 
Phthalylphenylhydrazine, 353, 1025. 
Physics and chemistry, relations be- 
tween, 961. 
Phytalbumose, insoluble, 1065. 
Phytochemical studies, 576. 
B-Picoline, 256. 
supposed optical rotatory power of, 
68. 


Picolines, a- and y-, and their deriva- 
tives, 256. 

Picrates, heat of formation of, 841. 

Picrolite, from Lower Silesia, analysis 
of, 212. 

Picrotoxin, separation of, 284. 

Pig, exchange of materials in, 381. 

gastric juices and histology of the 
gastric mucous membrane of, 271. 

Piliganine, 816. 

Pilocarpidine, 85. 

and its salts, 725. 

Pilocarpine, 1048. 

decomposition of, 900. 

— salts, 725. 

Pimaric acids, 365, 1038. 

Pine, common, composition of the 
pollen of, 91. 

Pines, presence of mannitol in the 
cambium sap of, 1062. 

Pinus silvestris, ash of the pollen of, 172. 

pollen of, 736. 

8-Pipecoline, action of methyl iodide on, 
257. 

Piperidine, 139. 

from pentamethylenediamine, 269. 
hydroferrocyanide, crystalline 
form of, 522. 

Pipitzahoic acid, Trans., 709, 712. 

—— — action of hydroxylamine and 
phenylhydrazine on, TRANS., 723, 724. 

amido-, Trans., 720. 

anilido-, Trans., 717. 

—— — dibromide, Trans., 731. 

o- and p-toluido-, TRANs., 


718, 719. 
Pistomesite from the coal-measures, 775. 
Plagioclase from Chile, analysis of, 214. 
Plant poison, potassium chloride as, 389. 
tissues, migration of nitrates in, 484. 
Plants, absorption of the non-alimentary 
substances by, 171. 
a new nitrogenous constituent of, 
157. 
assimilation of asparagine by, 1061. 
—- chlorophyll. and the reduction of 
carbonic anhydride by, 626. 
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Plants, development and absorption of 
heat by, 483. 

—— emission of oxygen by, in coloured 
light, 642. 


essential elements of, 389. 

estimation of nitrogen in, 955. 

existence of the elements of milk- 

sugar in, 575. 

germinating, influence of oxygen 

on the disengagement of carbonic 

anhydride, 274. 

lecithin in, 1064, 

methyl! alcohol from, 274. 

—— of different species, experiments 
in grafting between, 645. 

—— respiration of, new method of 
observing, 574. 

under abnormal conditions, 


575. 
Platinum, basic salts of, 987. 
-black, absorption of mercury 
vapour by, 766. 
chloride, decomposition of, in 
solution, 975. 
hydroxides, 987. 
native, analysis of, 181. 
quantitative separation of, from 
tin, antimony, and arsenic, 651. 
salts, double, constitution of, 


857. 

silicide, 124. 

Platinocyanides, alkaline, 604. 

Platoso-oxalic acid, 532. 

Plynthite, from Skye, 130. 

Pollen of Coryllus avellana and Pinus 
sylvestris, 736. 

of the common pine, composition 
of, 91. 

Polygonic acid, 949. 

Polylithionite (lithium mica) from 
Greenland, 677. 

Polythymoquinone and its derivatives, 
239. 

Poplar wood, yellow colouring matter 
from, 558. 

Portland cement, effect of the presence 
of mag esia in, 770. 

Positions in the pyridine series, method 
for determining, 158. 

Potatoes, cultivation of, 390, 577. 

Jensen’s manner of protecting 

from disease, 1067. 

manuring, 578. 

unripe, composition of, 485. 

Potassium alum, combination of, with 
water, 98]. 

anhydronitrosulphaminebenzoate, 


804. 
—— antimony sulphide, 429. 
bromoxynaphthaquinonesulphon- 

ate, Proc., 232. 

—— camphocyanate, 891. 
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Potassium chlorate, arsenic in, 99. 

decomposition of, by heat, 

594; Proc., 141. 

electrolysis of, 408. 

—— estimation of, in organic mix- 
tures, 179. 

— chloride as a plant poison, 389. 

—— — doubly refracting crystals of, 
206. 


electrical conductivity of 
solutions of, 653. 

— chlorochromate, decomposition by 
heat, 854. 

chromate, artificial formation of 

twin crystals of, by increase of tem- 

perature, 17. 

chromates, absorption spectra of, 

839. 

copper sulphate, anhydrous, heat 

of dissolution of, TRANs., 300. 

anhydrous, specific heats 

of three modifications of, TRANs., 14. 

— hexahydrated, heat of 

dissolution of, Trans., 301. 

modifications, and heat 

of dissolution of, Trans., 1. 

fluochromate, decomposition by 

heat, 855. 

fluoride, compounds of, with 

fluorides of heavy metals, 670. 

hexatellurite, 767. 

—— hydrates, 421. 

—— hydrogen sulphate, dimorphism of, 

3. 


tartrate, solubility of, 1082. 

—— —— tartrates, crystaliine form of, 
612. 

—— hydroxide, alcoholate of, 979, 980. 

iodide and starch solution, per- 
manent, 486. 

—— magnesium sulphate, anhydrous, 
heat of dissolution of, Trans., 297. 
hexahydrated, heat of 

dissolution of, Trans., 298. 
modifications, and heat 
of dissolution of, TRANs., 7. 
manganese chromate, 426. 
naphthaquinonebromhydroxysul- 
phonate, Proc., 232. 
nitrate, action of sulphuric chlor- 
hydrin on, TRANS., 225. 
action of sulphuryl dichloride 
on, TRANS., 226. 
—-— — and chlorate, 664. 
—— peroxide, 768. 
platinocyanides, halogen additive 
products of, 605. 
salts, physiological action of, 88, 385. 
selenides, 505, 589. 
scleniocyanate, action of chlorine 


on, 1002. 
sulphate, artificial formation of 
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twin crystals of, by increase of tcm- 
perature, 17. 

Potassium sulphate, heat of dissolution 
of, TRANs., 306. 

—— tartrotellurite, 336. 

—— thiocyanate, nitrification of, by 
soil, TRANS., 637. 

—— thiotungstates, 510. 

——— trichloracetate, decomposition of, 
by water, 332. 

trithiocyanurate, 324. 

Precipitates, washing and drying, with- 
out exposure to the carbonic acid of 
the atmosphere, 1070. 

Prehnitene and its derivatives, 694. 

Prehnitylic acid, 695. 

Pressure and boiling point, relations 
between, 590. 

influence of, on the resistance of 

electrolytes, 586. 

curves of fluids at their critical 
condition, 964. 

Printing, new blue for, 187. 

Prochlorite from the Columbia district, 
520. 

Propanetetracarboxylic acid, 691. 

Propargylic acid, iodo-, 530. 

polymerisation of, 1009: 

Propenylbenzoic acid, o-amido-, 466. 

Propeptone or hemialbumose, 567. 

o-Propiolphenoxyacetic acid, 66. 

Propione, preparation of, by Perkin’s 
method, TRAnNs., 323. 

Propionic acid, 1007. 

—— hydrated, magnetic rotation 

of, Trans., 780. 

B-sulpho-, 866. 

vapour-pressures of, TRANS., 
766, 774, 776. 

Propiophenoneorthocarboxylimide, 620. 

Propiothiénone and its derivatives, 539. 

Propyl alcohol, action of Bacterium 
aceti on, TRANS., 177. 

—— normal, vapour-pressures of, 
Trans., 763, 771, 773. 

—— group, intermolecular changes in, 
464. 

—— hydrogen oxalate, 785. 

—— isobutyl quinol, 454. 

—— salts of normal fatty acids, boiling 
points and sp. volumes of, 966. 

Propylamine, normal, 1004. 

Propylbenzene, p-bromo-, 945. 

p-Propylbenzoic acid, o-nitro-, 464. 

Propylbenzoic acids, synthesis and con- 
stitution of the two, 944. 

a-Propyl-8-chlorocinnamie acid, TRANs., 
163. 

p-Propyleinnamic acid, 
o-amido-, 464. 

Propylene, formation of, from glycerol, 

136. 


o-nitro- and 


Propylenedicarboxylic acid, 611. 

Propylethylquinoline, 262. 

p-Propyl-o-methylbenzoic acid, 463. 

Proteic acid, 270. 

Proteid digestion, 377. 

influence of cellulose on the decom- 

position of, in the nutrition of her- 

bivora, 728. 

substance in latex, 828. 

Proteids, 270. 

blood, of lower vertebrata, 1050. 

influence of carbohydrates and 
other substances on the putrefaction 
of, 729. 

Protochlorophyllin, 626. 

Protoglobulose, 819. 

Protozoa, cellulose in, 640. 

—— presence of glycogen in, 87. 

Pseudocholoidanic acid, 817. 

Pseudocumene, bromination of, 451. 

derivatives, 804. 

—— dibromo-, and its derivatives, 710. 

Pseudocumenephthaloylic acid, crystal- 
line form of, 619. 

Pseudocumenesulphonic acid, 709. 

bromo-, 709. 

Pseudocumenol, 710. 

action of bromoform and iodoform 

on, 143. 

dinitro-, melting point of, 144. 

—— m-nitro-, 144. 

Pseudocumeny] alcohol, 615. 

— methyl ether, dibromo-, and 
m-nitro-, 144. 

Pseudocumidine, 143. 

Pseudocumy] bromide, 452. 

Pseudocumylenethenylamidine, amido-, 
144. 

Pseudocumylphthalide, 1029. 

Pseudo-dielectrics, 754. 

Pseudomorphine, reactions of, 1047. 

Pseudomorphs, 21. 

after antimonite, 22. 

of turquoise after orthoclase, 25. 

Pseudophenanthroline, 1045. 

Pseudoxanthine, 634, 

Ptilolite, 990. 

Ptomaines and leucomaines, 634. 

formation of, by cholera bacilli, 173. 

—— from poisonous cheese, 373. 

of cholera, supposed, 1049. 

Pulmonary tissue, action of, in the 
expiration of carbonic anhydride, 
1052. 

Pumpkin sprouts, nitrogenous con- 
stituents of, 173. 

Purpurin, synthesis of, 475. 

Putrefaction, chemical products of, in 
their relation to disinfection, 112. 

Pycnophyllite from Aspang, 33. 

Pyranilpyroic acid and anhydride, 551. 

Pyrene, 718, 948. 
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Pyrene ketone, 948. 

Pyrenic acid, anhydride and imide, 718. 
— — constitution of, 949. 
Pyridanthrilic acid, 950. 

Pyridine, action of acetic chloride on, 368. 


alkaloids, 476. 

derivatives, 76. 

hydroxylation of, 368. 

—— ethiodide, 897. 

—— methiodide, 897. 

quinoline, &c., series, colour reac- 

tions for determining the constitution 

of carboxylic acids of the, 898. 

series, method for determining 
positions in, 158. 

Pyridine-choline and its derivatives, 78. 

Pyridinedicarboxylic acid [2 : 6], 559. 

— — [8 : 5], 478. 

— — Battinger’s, 368. 

— —— —— identity of, with lutidinic 
acid, 257. 

— acids, 477. 

B-Pyridine-a-lactic acid, 900. 

Pyridinemuscarine and its derivatives, 
78. 

Pyridineneurine and its derivatives, 78. 

Pyridinesulphonic acid, 708. 

8-Pyridine-tartronic acid, 901. 

Pyridinetetracarboxylic acid, sym- 
metrical, 477. 

2, 5, 6 Pyridinetricarboxylic acid, 720. 

Pyrimidine, tetrachloro-, 226. 

Pyrimidines, 45. 

Pyrites, estimation of sulphur in, 280, 


Pyrocinchonic anhydride, 1012. 

Pyrogalloquinone, 696. 

Pyrogenic decomposition of organic 
acids, 224. 

Pyromellitic acid, dinitro-, and its ethyl 
salt, 64. 

Pyrometer, Siemens’, modification of, 
112. 

Pyromucic acids, brominated, 446. 

Pyroxene, new type of, 776, 990. 

Pyrroline, action of alloxan on, 897. 

—— action of paraldehyde on, 1042. 

— boiling, action of potash on, 367. 

—— condensation-product of acetone 
with, 1043. 

condensation with alloxan, 367. 

constitution of, 626. 

conversion of, into pyridine, 367. 

derivatives, synthesis of, 75. 

dinitro-, 718. 

— potassium-, 367. 

—— tetrabromide, 521. 

—— transformation of, into pyridine, 
810. 

Pyrrolineazobenzene, 1041. 

Pyrrolineazobenzene-azo-8-naphthalene, 
1042. 


INDEX OF 


Pyrrolineazo-p-dimethamidobenzene, 


Pyrrolineazo-«-naphthalene, 1042. 

Pyrrolineazo-8-naphthalene, 1042. 

Pyrrolineazo-p-toluene, 1041. 

Pyrrolinediazobenzene, 1041. 

Pyrrolinediazo-«-naphthalene, 1042. 

Pyrrolinediazo-8-naphthalene, 1042, 

Pyrrolinedicarboxylic acid, 719. 

Pyrryl methyl carbinol, 1042. 

pinacone, 1042. 

Pyrrylaldoxan, 897. 

Pyrrylene dimethyl ketone and _ its 
mononitro-derivative, 74. 

nitro-, 718. 

Pyrrylketonedicarboxylic acid, 938. 

Pyruvic acid, pyrogenic decomposition 
of, 224. 


Q. 


Qualitative analysis, Eyster’s scheme 
for, 100. 

Quartz, fibrous, from the Cape, 603. 

from Burke, N. Carolina, 27. 

velocity of light in, 653. 

Quartz-felsites from the Cheviot district, 
520. 

Quercetin, 366. 

and its derivatives, 251. 

Quercetyl phenylcarbamate, 50. 

Quercitol, constitution of, 335. 

Quercus rubra, analyses of white and 
green leaves of, TRANs., 839. 

Quercyl pentaphenyicarbamate, 49. 

Quinaildine, bye-products of, 370. 

Quinaldine-acrylic acid, 265. 

Quinaldine-aldehyde, 265. 

Quinaldinic acid, 951. 

p-Quinanisoil and its derivatives, 79. 

Quinic acid, constitution of, 355. 

Quinine hydrate, 371, 813. 

sulphate, assay of, 397. 

conchonidine in, 813. 

—— — commercial, cinchonidine in, 
632. 

—- —— commercial, examination of, 
182. 

— —— optical analysis of, 1086. 

Quinol, action of o-toluidine on, 941. 

— derivatives of the benzene series, 
696. 

diamido-, and its derivatives, 1024. 

— p-dichloro-p-dibromo-, crystalline 
form of, 543. 

—— formation of, 695. 

—— preparation of, 790. 

Quinolformic acid and anhydride, 706. 

Quinolhydrocyanic acid, 706. 
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Quinoline aldehyde, 264, 265, 370. 

—— and substituted quinolines, pro- 
ducts of the action of hypochlorous 
acid on, 559. 

—— bases, colouring matters derived 
from, 82. 

—— chloriodide, 158. 

— m-chloro-, and its derivatives, 
1859. 

derivatives, 560. 

action of hypochlorous acid 


on, 370. 

—— —— constitution of, 810. 

formation of, by the action of 

phosphoric chloride on the malonates 

of primary aromatic bases, 161. 

from isatinic acid, 370. 

—— —— prepared from meta-substi- 
tuted amines, constitution of, 79. 

series, synthesis m, 161. 

synthesis, 1045. 

Quinolines, formation of, from meta- 
substituted amines, 161. 

Quinoline-a-acrylic acid, 264. 

Quinolinecarboxylic acid, 811. 

Quinolinedicarboxylie acid (1, 4), 811. 

8-Quinolinedisulphonic acid, 629. 

Quinoline-p-sulphobenzy!betaine, 628. 

a-Quinolinesulphonic acid, 628. 

Quinoline-o-sulphonic acid, derivatives 
of, 628. 

Quinoline-p-sulphonie acid, 628. 

Quinolylacetaldehyde, 721. 

Quinolyl-a-hydroxypropionic acid, 721. 

Quinoxaline, p-amido-, and its salts, 
722. 

Quinoxalines, 82, 561, 722. 

preparation of, 1046. 

Quinone carbonate, nitroxy-, 789. 

chloro-, 1018. 

—— diacetyldiamido-, 1024. 

—— p-dichloro-p-dibromo-, crystalline 
form of, 543. 

—— preparation of, 790. 

Quinonechlorimide, chloro-, 1019. 

Quinonedichlorimide, dichloro-, 941. 

Quinonephenolimide, 147. 

Quinonetetracarboxylic acid, 550, 


R. 


Rabel water, estimation of hydrogen 
ethyl sulphate in, 1079. 

Raffinose, composition and properties 
of, 220. 

from molasses, cotion-seeds, and 

eucalyptus manna, 138. 

in mixtures, estimation of, 582. 
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Raffinose, presence of, in barley, TkANs., 
0. 


(mellitose), source of, in the pro- 
ducts of the manufacture of sugar, 
221. 

“— water, nitrogen compounds in, 

37. 

Ranunculaceous plants, volatile consti- 
tuents of, 365. 

Rare earths, fractionation of, 423. 

Raspberry juice, 387. 

Reactions, rate of, 846. 

Reduction and oxidation, simultaneous, 
by means of hydrocyanic acid, 155.| 

Red-nickel, 313. 

Resacetic acid, 1010. 

Resacetophenone, 239. 

7 estimation of, in soaps, PRoc., 
175. 

—— estimation of, in soaps and fat, 
747. 

oils, testing for, in fat oils, oleins, 

and fuller’s fats, 581. 

spirit, presence of cymene and 
an aromatic hydrocarbon in, 939. 

Resorcinol, action of o-toluidine on, 941. 

aluminium chloride, 143. 

combination of chloral with, 1020. 

derivatives, 50. 

dinitro-, 791. 

Benedikt’s, 235. 

Respiration, intramolecular, 170. 

of leaves in the dark, 170. 

Retinal rods, chemistry of, 375. 

Retinole, 185. 

Rhamnetin, 252, 366. 

Rhizopods, digestion in, 1053. 

Rhodanie acid, 325. 

homologue of, 326. 

Rhodium, colour reaction of, 125. 

compounds, 310. 

sodium chloride, decomposition of, 
in solution, 975. 

Rhodonite, artificial production of, 214. 

from Lingban and Pajsberg, 778. 

Rhodopsin, 375. 

Rice-starch, researches on, 221. 

Richellite, 127. 

Rinkite from Kangerluardsak, Green- 
land, 676. 

River waters, destruction and formation 
of nitrates in, TRANs., 632, 656, 664. 

Rock-salt, blue, 516. 

Rodents, hemoglobin and methemo- 
globin crystals of, 637. 

Rodna, bluish-gray mineral crusts from 
515. 

Rosaniline sulphate, physiological action 
of, 272. 

Rose-trees, experiments with ferrous 
sulphate on, TRans., 122. 

Rosolene, 185. 
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Rubellan, 213. 

Rubidium salts, physiological action of, 
88, 385. 

Ruminants, amount of volatile acids in 
the excrements of, 87. 


8. 


Saccharin, digestion of, 379. 

Saccharose, a new compound of, 863. 

Saccharoses and glucoses, some, succes- 
sion of the rate of retrogressive biro- 
tation of, with regard to their consti- 
tutional formule and the extent of 
affinity, 220. 

Saccharyl phenylcarbamate, and the 
meta-compound, 49, 50. 

Safflorite, massive, 209. 

Saffron, adulterations of, 584. 

Safranine, 1026. 

physiological action of, 272. 

Safrole, constitution of, 95, 697. 

Salicamidobenzoic acid, 548. 

Salicin, solubility of, 366. 

Salicylic acid, action of, on ferments, 
386. 
704. 

— — detection of, in beer and 
wine, 924. 

— acids, preparation of substituted, 


chloro-, chloriodo-, and nitro-, 


aldehyde, action of, on malonic 
acid, TRANS., 365. 

Salicyloxyacetic acid and its ethyl salt, 
66 


Saline solutions, electrical conductivity 
of, 753. 

Saliva, diastatic action of, 638. 

— diastatic ferment in, 726. 

Salt solutions, electrical properties of, 4. 

electrical and thermal pro- 

perties of, 925. 

saturation of, 763. 

supersaturated, electrical con- 

ductivity of, 654. 

supersaturation of, 300. 

Salts, acid and double, existence of, in 
aqueous solutions, 925. 

apparatus for the determination of 

the temperature of decompusition of, 

Proc., 205. 

conductivity of, 114. 

— containing water, dissociation of, 
and conclusions drawn therefrom as 
to the constitution of the salts, 10. 

— dissolution of, influence of tempe- 
rature on the heat of, 499. 

— double, electrical conductivity of, 
407. 
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Salts, double, heat of formation of, 
Trans., 287. 

electrical conductivity of mixtures 

of, 839. 

electrolysis of, 115, 407. 

—— influence of temperature on the 
heat of dissolution of, 499. 

relations hetween the heat of for- 
mation of, and the initial rate of their 
formation, 116. 

Samarium, spectrum of, 837. 

Sandmeyer’s reaction, 625. 

Sandstone, barium sulphate as a cement- 
ing material in, 35. 

— weathering of, 35. 

Sanidophyres, so-called, from the Sieben- 
gebirge, 603. 

Santonin, action of phosphorus penta- 
chloride on, 157. 

constitution and derivatives of, 73. 

estimation, 495. 

Saphirine from Greenland, 519. 

Saponification, velocity of, 416. 

Saponin, 367. 

Sativic acid, 868. 

Scapolite after garnet, alteration-pseudo- 
morphs, 129. 

group, 318. 

chemical nature of the mem- 
bers of, 30. 

Scheelite from New South Wales, 774. 

Schetferite from Lingban and Pajsberg, 
778. 

Schikimene, 95. 

Schikimic acid, 95. 

Schikimipicrin, 95. 

Schlackenkobalt, analysis of, 209. 

Schloesing’s law concerning the solu- 
bility of calcium carbonate in water 
containing carbonic anhydride, 120. 

Sea-water, proportion of bromine in, 
134. 

Sebacic acid, oxidation of, 335. 

Seeds, action of hydrocyanie acid on, 
575. 

—— germinative power of, after exclu- 
sion of air and drying at high tempe- 
ratures, 171. 

microchemical detection of albu- 

minoids in, 1088. 

various, comparative researches on 
the formation of amides during the 
germination of, in the dark, 90. 

Selenides, crystalline and amorphous, 
heats of formation of, 962. 

from the Andes, 22. 

—— of the alkaline earths, 840. 

thermochemistry of, 961. 

Selenious acid, action of sulphurous acid 
on, 302. 

Selenites, relation of, tosulphites, TRANs., 
584. 


Selenium battery, 107. 

—— cells, sensitiveness to light of, 2. ¢ 

heat of transformation of vitreous 
into metallic, 840. 

—— seleniocyanate, 1002. 

sulphoxide, TRANS., 583. 

tetrachloride, compound of auric 
chloride with, 310. 

Semseyite, 313. 

Sensitising action of dyes on silver chlo- 
ride and bromide, 497. 

Separator, Danish, experiments with, 
290. 

Sepine, 933. 

Serpentine, electrical conductivity of, 
113. 

Serum, colouring matter of, 1050. 

lutein, 1050. 

Sewage, estimation of nitrogen in, 1072. 

water, purification of, 286. 

Sheep, feeding with raw sugar, 569. 

Sheep’s fescue grass, fine-leaved, analysis 
of, 909-912. 

Siemens’ pyrometer, modification of, 
112. 

Silfbergite, analysis of, 34. 

Silica, action of, on haloid salts of the 
alkalis, 664. 

and silicates, action of hydrofluoric 
acid on, 979. 

Silicates, isomorphous, 30. 

Silicon aromatic compounds, 618. 

— condition of, in pig iron, TRANS., 
215. 

—— estimation of, in iron, 835. 

in organic compounds, 649. 

influence of, on the properties of 
cast iron, TRANS., 130. 

Silos, preservation of sliced beets in, 
275. 

Silver acetate, 440. 

and lead thiobismuthite, 515. 

and the alkalis, double nitrates of, 
122. 

— bromide and chloride, sensitising 
action of dyes on, 497. 

relation between the absorp- 

tion-spectrum and sensitising action 

of dyes, 584. 

butyrate, 440. 


carbonate, 980. 
— chloride, action of carbonic oxide 
on, 17. 


explosive, Berthollet’s, 850. 

iodide from New Mexico, 26. 

—— salts, comparative effect of different 
parts of the spectrum on, 749. 

subchloride, non-existence of, 770. 

Skeletins, 481. 

Slag, basic, estimation of phosphoric 
acid in, 740. 

Thomas, manuring oats with, 391. 
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Slag, basic, manuring with, 1069. 

Slags, determination of phosphoric acid, 
iron, and alumina in, 489. 

Similax glycyphylla, sweet principle of, 
TRANs., 857. 

Snake poison, 1057. 

Soaps, basic salts in, 186. 

“— estimation of resin in, 747, Proc., 
175. 

—=— solution, use of, 1076. 

Soda liquor, causticised, estimation of 
caustic in, 1074. 

titration of, in presence of alumi- 
nium, vanadium, and tungsten, 65V. 

Sodalite from Litehfield, Maine, 677. 

Sodio-ammonium tungstates, two new, 
206. 

Sodium alum, monosymmetrical, 595. 

— ammonium racemate, 533. 

—— paratartrate, crystallisation 
of, 533. 

—— bromate, use of, in volumetric ana- 
lysis, 280. 

—— camphocyanate, 891. 

carbonate, limits of the conversion 

of, into sodium hydroxide by lime, 

203. 

chloride, determination of, in pre- 

sence of potassium chloride, 920. 

doubly refracting crystals of, 


206. 

—— diphenylenenaphthaquinoxaline- 
sulphonate, 889. 

ferrocyanide, water of crystallisa- 

tion of, 860. 

fluoride, compounds of, with fluo- 
rides of heavy metals, 670. 

—— hydrates, 422. 

hydroxide, limits of the conversion 
of sodium carbonate into, by lime, 
203. 

— — hypophosphates, crystalline form 
of, 768. 

manganites, 982. 

a-naphthol-p-diazodiphenylsulpho- 
nate, TRANS., 383. 

—- 3-naphthol-p-diazodiphenylsulpho- 
nate, ['RANS., 383. 

nitrate, formation of beds of, 210. 

testing, for iodine and iodic 

acid, 834. 

peroxide, 768. 

—— phenol-p-diazodiphenylsulphonate, 
TRANS., 382. 

—— phenylhydrazine, 1025. 

—— potassium racemates, 445. 

—— pyrophosphates, crystalline form 
of, 768. 

quinol-p-diazodiphenylsulphonate, 
TRANS., 382. 

—— resorcinol-p-diazodiphenylsulpho- 
nate, TRANS., 382, 
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Sodium selenides, 505, 589. 

sulphate, anhydrous, heat of disso- 

lution of, Trans., 302. 

decahydrated, heat of disso- 

lution of, Trans., 303. 

decomposition of ammonium 

sulphate by means of, 107. 

sulphide, hydrated, 980. 

—— thiosulphate, action of, on metallic 
salis, 17. 

—— -— asa substitute for hydrogen 
sulphide, 1071. 

Soja bean, 829. 

Soil, nitrogenous organic compounds in, 
96. 

Soils, ammonia in, 831, 832. 

argillaceous, absorption of free 

nitrogen from the atmosphere by, 

175. 

cultivated, absorption of nitrogen 

by, 275. 

estimation of ammonia in, 739, 


— oxidation of ammoria in, 917. 

which absorb free nitrogen, organic 
carbon in, 736. 

Solidification, extension of the law of, 


solidifying points, determination 
of, 417. 

Solids, so-called critical pressure of, 
656. 

and liquids, molecular weights of, 
(evidence deducible from the study of 
salts), 198. 

Solution, 847. 

— correlation of physical properties 
with concentration, 413. 

Solutions, aqueous, conditions of equi- 
librium in, 12. 

— — equilibrium of, 925. 

heat of dilution of, 414. 

Sozolic acid, 707. 

Sparteine and its salts, 370. 

sulphate, physiological action of, 
273. 

Specific gravity of gases, determination 
of, 412. 

—— heat of alloys of lead and tin, 
961. 


of antimony and its com- 
pounds, 655. 

—— — of solid organic compounds 
and their chemical composition, rela- 
tion between, 587. 

remission, so-called, 5. 

—— rotatory power, variation of, 406. 

viscosity of organic liquids and 

their aqueous solutions, 657. 

volumes and atomic volumes, 972. 

of ethereal salts of normal 

fatty acids, 966. 
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Specific volumes of liquids and absolute 
boiling points, relation between, 590. 

Spectra, absorption, of oxygen, 749. 

—— fluorescence of Za and Z8, 666. 

Spectroscope, absorption, new, 113. 

—— for furnaces and for the Bessemer 
process, 190. 

Spectrum, absorption, and _ sensitising 
action of dyes on silver bromide, re- 
lation between the, 584. 

— comparative effect of different 
parts of the, on silver salts, 749. 

—— of nitrogen at the negative pole, 957. 

—— of the terbia earths, 293. 

solar, effect of dyes on the be- 
haviour of silver bromide towards, 
405. 

Speiskobalt, examination of, 209. 

Spergula arvensis (Spurrey), spurrey 
seed, and spurrey silage, composition 
of, 173. 

Sphene, American, cleavage of, 317. 

Spheroidal state, quantitative evapora- 
tion of liquids in, 647. 

Spirographidine, 482. 

Spirographin, 482. 

_ Spongin, 481. 

Spring at Chabetout, deposit from, 215. 

Springs, hot, of Leuk, 996. 

thermal, of Hammam Salahine, 996. 

Spurrey (Spergula arvensis), spurrey 
seed, and spurrey silage, composition 
of, 173. 

Stannic acid, combination of phosphoric 
acid with, 670. 

chloride, compounds of, with 
hydrogen chloride, 984. 

Stanno-phospho-molybdates, 511. 

Stanno-phospho-tungstates, 511. 

Starch, anhydrous, action of sulphuric 
acid on, 44. 

— factories, waste water from, 1066. 

— formation of, in leaves supplied with 
sugar, mannitol, and glycerol, 902. 

inversion of, by formic acid, 1061. 

—- iodide of, decolorisation by heating, 
328. 

—— rice-, researches on, 221. 

soluble, and its physiological func- 

tion in vegetation, 903. 

solution of, in leaves, 827. 

undissolved, estimation of, in sweet 

mash, 746. 

varieties of, 527. 

violet’ coloration of, caused by 
iodine chloride and bromide, 783. 

Staurolite, chemical constitution of, 32. 

Staurotide, 319. 

Steam and carbonic oxide, action of 
induction sparks on, TRANS., 103. 

reaction between, 120. 


Stearic acid, oxidation of, 611. 
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Steel, determination of phosphorus in, 
1073. 

estimation of carbon in, 98. 

—— phosphorus in, 488. 

ingots, irregularities in the com- 
position of, 108. 

— modified molybdate method for 
estimating phosphorus in, 280. 

Stomach, formation of hydrochloric acid 
in, 639. 

Strontium hydrates, 421. 

—— manganite, 425. 

—— —— formation and dissociation of, 
507. 

titanate, 985. 

Strychnine, amido-, 268. 

bromo-, 268. 

—— chromates, 564. 

—— citrate, 1047. 

crystalline, sp. gr. of, 1047. 

—— hydrate, 814. 

— — nitro-, 814. 

— hydride, 815. 

influence of, on the glycogen of 
liver and muscle, 1054. 

— nitro-, 267. 

Strychninedisulphonic acid, 269. 

Strychninesulphonic acids, 269. 

Strychnol, 814. 

Succinates, solubilities of, 935. 

Succinic acid, dibromo-, action of aniline 
on, 791. 

—— pyrogenic decomposition of, 


224. 
—— solubility of, 935. 
Succinimide, action of ammonia on, 
141. 


Succinylphenylhydrazine, 354. 

Sugar, accumulation of, in the root of 
the sugar-beet, 1063. 

— as an addition to cattle food, 727. 

—— beet, relations between the density, 
the richness in sugar, and the purity 
of the juice of, 915. 

—— cane-, action of Ba-terium aceti on, 
TRANs., 181. 

inversion of, by benzoic acid 

and the hydroxyhenzoic acids, 932. 

corrosion of boilers by solutions 
of, 1004. 

—— grape-, detection of, in leather, 
745. 

—— improvements in the manufacture 
of, 111. 

—— in the blood with reference to 
nutrition, 382. 

—— in urine-on a diet of cane-sugar, 
383. 

-—— —— phenylhydrazine as a test for, 
744. 

—— influence of superphosphates on the 
production of, 832. 
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Sugar, invert, composition and fermenta- 
tion of, 169. 
estimation of, 111. 
oS and selective fermentation, 
90. 
— maple-, industry, 289. 
—— milk- and cane-, determination of 
mixtures of, 582. 
new, presence of, in the wheat 
germ, 734. 
of Symphoricarpus racemosa, 92. 
—— raw, feeding sheep with, 569. 
two new reactions for, 923. 
Sugars of some cereals and of germin- 
ated grain, Trans., 58, Proc., 142. 
Suint, composition of, 902, 1055. 
o-Sulphaminebenzoic acid, 804. 
Sulphates, double, modifications of, 
Parts I and II. Part II, specific heat 
determinations, TRaNs., 1, 12. 
multiple, TRANS., 123. 
Sulphides, artificial production of, 207. 
Sulphinic ethers, aromatic, oxidation to 
sulphonates, 711. 
Sulphites, action of phosphorus oxy- 
chloride on, Trans., 588. 
constitution of, Trans., 533. 
Sulphobenzide, decomposition of, 1031. 
Sulphobenzide-m-sulphonic acid, 1031. 
Sulphochloracetic acid, 786. 
Sulpho-colouring matters, production of, 
by electrolysis, 187. 
Sulphonamic acids, aromatic, 708. 
Sulphonates, action of, on salts of diha- 
logenated fatty acids, 883. 
Sulphonediacetic acid, action of nitrous 
acid on, 222. 
Sulphonediisovaleric acid, 333. 
Sulphoneketones, 801. 
Sulphonic acids, aromatic, direct conver- 
sion of, into amido-compounds, 623. 
-—— aromatic, hydrolysis of, 355, 
Proc., 234. 
a-Sulphophthalic acid, TRANs., 512. 
8-Sulphophthalic acid, TRANs., 510. 
anhydride, TRaNns., 515. 
amide, TRANS., 521. 
chlorides, Trawns., 520, 521. 
B-Sulphopropionic acid, 226. 
Sulphotoluide, decomposition of, 1031. 
Sulphotriphenylacetic acid, 352. 
Sulphur bromides, 978. 
cells, sensitiveness to light of, 2. 
chlorides, 977. 
crystals in square tables, genesis 
of , 16. 
—— dispersion equivalent of, 406. 
estimation of, in organic com- 
pounds, 918. 
in pyrites, 279, 280. 
expansion coefficient of, 408. 
—— from the island of Saba, 430. 
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Sulphur in iron, colorimetric estimation 
of, 743. 
iodides, 978. ° 
Klobukoff’s method for the esti- 
mation of, 739. 
— solubility of, in alcohol, 592. 
sulphoxide, TRaNs., 583. 
—— tetrachloride, compound of auric 
chloride with, 310. 
volumetric estimation of, 918. 
Sulphuric acid as a manure, 954. 
chambers, action in, 400. 
combined, volumetric estima- 
tion of, 180. 
electrolysis of aqueous. with 
reference to the forms of oxygen ob- 
tained, Trans., 591. 
error in the nitrometric 
analysis of, 833. 
—— formation of, in the prepara- 
tion of dithionic acid, 978. 
—— purification of, 302. 
—— —— quantity of moisture remain- 
ing in gases after drying by, 278. 
and ethereal hydrogen sul- 
phates in urine, estimation of, 739. 
—— chlorhydrin, action of potassium 
nitrate on, TRANS., 225. 
oxide, note on, TRANS., 584. 
Sulphurous acid, action of copper on, 423. 
—— — action of, on selenious acid, 
302. 


reduction of, by hydrogen 
phosphide, 978. 
volumetric estimation of, 918. 
-— anhydride, dissociation of the 
hydrate of, 117. 
carbonic anhydride, and ecar- 
bon bisulphide, reactions with, 16. 
estimation of, in beer, 102. 
percentage of, in aqueous 
solutions of various specific gravi- 
ties, and its determinations therein, 
199. 
and iodic acids, rate of chemical 
change between, 658. 
Sulphuryl dichloride, action of potas- 
sium nitrate on, TRANS., 226. 
Superphosphate, alumina in, 288. 
causes of discrepancy in analyses 
of, 740. 
Superphosphates, influence of, on the 
production of sugar, 832. 
Supersaturation of salt solutions, 300. 
Sweet vernal grass, analyses of, 909- 
912. 
Sylvanite, 312. 
Symphoricarpus racemosa, the sugar of, 


Symphytum asperrimum as a fodder 
plant, 646. 
Szaboite, 452. 
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Tall fescue grass, analyses of, 909-912. 
Tannin, estimation of, 285. 
extracts of, investigation of, 1084. 

Tannins, dyes obtainable from, 403. 

—— investigations of, 496. 

Tartar, does every wine contain ? 652. 

Tartar emetic, action of acids and bases 
on solutions of, 856. 

Tartaric acid, determination of, in wine 
lees and tartar, 1082. 

optical properties of, 1. 

-——- —— rotatory power of varying 
mixtures of, with citric, acetic, and 
sulphuric acids, 13. 

Tartaric acid, specific rotation of aqueous 
solutions of, 12. 

Tartaryldibenzamic acid, 622. 

Tartramidobenzoic acids, 621. 

Tartranbenzamic acid, 622. 

Tartrandibenzamic acid, 622. 

Tartranilbenzamic acid, 622. 

Tartronamide, 48. 

Tartronic acid, 48. 

Tartrylbenzamic acid, 622. 

Tartryldibenzamamidic acid, 622. 

Taurine, derivatives of, TRaNs., 486. 

Tellurium sulphoxide, TRANs., 583. 

~— anhydride, dimorphism of, 

67. 

Telluryl tartrates and citrates, 336. 

Temperature, influence of, on the heat 
of chemical combination, Trans., 260. 

Terbia earths, spectrum of the, 293. 

equivalent of, 424, 507. 

Terebenthene, action of acetic acid on, 
475. 

—— action of picric acid on, 71. 

conversion of, into an inactive ter- 
pilene, 364. 

—— monohydric alcohols from, 475. 

Terebic acid, crystalline form of, 543. 

Terebilic acid, crystalline form of, 543. 

Terephthaldehyde, 461. 

action of ammonia on, 547. 

of potassium cyanide on, 876. 
condensation of, with hydrocar- 
bons, 946. 
nitro-, action of potassium cyanide 
on, 701. 
Terephthalic acid, 
hydrazo-, 702. 
derivatives of, 801. 
Terephthalophenone, 349. 
dioxime, 877. 
Terpene, constitution of, 336. 
Terpenes, 70. 
refraction and dispersion equiva- 
lents of, TRANs., 612. 


azo-, azoxy-, and 
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Terpilenol, synthesis of an inactive, 890. 

Terpine hydrate, 70. 

Terpineol, 71. 

Terpinol, non-existence of, 70. 

Terpinolene, 71. 

Tetrabenzylsilicon, crystalline form of, 
619. 

Tetrahedrite and zinc-blende, parallel 
growth of, 207. 

—— from the Alaska vein, Colorado, 21. 

Tetrahydrodimethylquinoline [1 : 4], 
261. 

Tetrahydro-a-phenylquinoline and _ its 
nitroso-derivative, 722. 

Tetrahydroxybenzene, 1028. 

Tetrahydroxyterephthalic acid, 1028. 

Tetramethoxyindigodicarboxylic acid, 
468. 

Tetramethylammonium bromide, action 
of iodine monochloride on, TRANs, 
850. 

— and chloride, action of bro- 
mine and chlorine on, TRANS., 852. 

—- — action of iodine on, 
Trans., 847. 

—— dibromide, Trans., 848. 

—- — action of ammonia on, 
Trans., 849. 

dichloriodide, TrRAns., 850. 

— iodide, action of bromine on, 
Trans., 848. 

—— — action of chlorine on; Trans., 
849. 

—— salts, action of halogens on, Trans., 
846. 

— sulphate, action of bromine and 
chlorine on, TRANS., 853. 

Tetramethylbenzene, 805. 

consecutive, 694. 

Tetramethylenediamine and its deriva- 
tives, 528. 

Tetramethylenedicarboxylic acid, 934. 

anhydride, 934. 

Tetramethylenetetracarboxylic acid, 934. 

Tetramethylmalonamide, 449. 

Tetramethylquinoline and its salts, 721. 

Tetraphenylsilicon, 618. 

tetranitro-, 619. 

Tetra-m-tolylsilicon, 619. 

Tetra-p-tolylsilicon, 619. 

Tetrethylbenzenes, chlorinated, 231, 
343, 344. 

Tetrethyldiamidotriphenylmethane, 
p-nitro-, 553. 

Tetretbyl-p-leucaniline, 553. 

Tetrethylphosphonium iodide, action of 
bromine on, TRANS, 854. 

—— salts, Proc., 164. 

Tetric acid, heat of solution and of 
neutralisation of, 8. 

Tetrodon, poison of the, 1049. 

Thalline and its derivatives, 80. 
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Thallium, detection of, in presence of 
lead, 490. 

in crude zine, 851. 

Thebaine, 813. 

methiodide, 813. 

Theory of solution, 300. 

Thermal constants, law of, 408. 

Thermochemical analysis of the reaction 
between alum and potassium hy- 
droxide, 589. 

Thermochemistry, application of, to 
geology, 35. 

application of, to geology: zinc, 


132. 

extension of the law of density 
numbers to a case in, 498. 

— new law in, 498. 

Thermoelectric couples, influence of tem- 
perature on the electromotive force 
of, 587. 

piles, seat of the electromotive 
forces in, 751. 

Thermometer, air- or hydrogen-, for low 
temperatures, 116. 

gas-, new form of, 116. 

Thermopiles, new forms of, electro- 
motive forces and resistances of, 3. 

Thermo-regulator, 301. 

Thiacetanilide, 700. 

Thiacetic acid, compounds of alde- 
hydes, ketones, and ketonic acids 
with, 937. 

Thialdine thiocyanate, decomposition- 
products of, 864. 

a- and 8-Thiénone and the a-hydrazide, 
228. 

B-Thiény] alcohol and chloride, 536. 

Thiény] hexy] ketone acetoxime, 539. 

hydrosulphide, 788. 

Thiénylacetic acid, amido-, 1014. 

Thiénylacrylic acid, 871. 

B-Thiénylglyoxylic acid and its deri- 
vatives, 1014. 

Thinolite of Lake Lahontan, crystallo- 

phic study of, 515. 

Thioaldehyde, 864. 

Thioammeline and its salts, 523. 

formula of, 217. 

a-Thiobutyric acid, 333. 

Thiocarbamide, action of alcoholic pot- 
ash on, 691. 

— action of ethyl acetoacetate on, 
443. 

action of mercury fulminate on, 
137. 

—— derivatives of, TRANS., 190. 

—— non-nitrifiability of, TRANS., 639. 

Thiocarbamides, desulphurisation of, by 
mercuric cyanide, 349. 

Thiocarbanilide, melting point and crys- 
talline form of, 876. 

Thiocoumarin, 880. 
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Thiocroconie acid, 450. 

Thiodiisobutyric avid, 333. 

Thiodiisovaleric acid, 333. 

Thio-8-dinaphthylamine, 1036. 

Thiodiphenylamine, diamido-, 53. 

Thioglycollic acid, compounds of alde- 
hydes, ketones, and ketonic acid with, 
937. 

Thiohydantoin and its derivatives, 226. 

Thionaphthen, 713. 

Thionol, 55. 

Thionoline, 56. 

Thiophen, acetyl- and carboxyl-deriva- 
tives of, 538. 

action of acetic chloride on halo- 

gen-derivatives of, 537. 

constitutional formula of, 227. 

—— formation of, 449. 

—— group, 534: 

monobromo-, 227. 

—— nitrotrichloro-, 534. 

—— physical properties of, 613. 

tetrachloro-, tetrachloride, 339. 

trichloro-, and its derivatives, 534. 

Thiophens, brominated, derivatives of, 
228. 

Thiophenaldehyde, 870. 

8-Thiophenaldehyde, 5336. 

Thiophenaldoxime, 871. 

Thiophendisulphonic acid and its deri- 
vatives, 339. 

salts of, 613. 

y-Thiophenic acid and its salts, 229. 

Thiophenic acid, bromo- and _ iodo-, 
537. 

—— acids, a- and B-, 534. 

Thiophenol, 787. 

Thiophensulphonic anhydride,  tri- 
chloro-, 534. 

B-Thiophenylcrotonic acid, 879. 

Thiophenylpropylene, 879. 

Thiopten, 1032. 

Thiopyruvacetic acid, 938. 

Thiosulphates, detection of, in water, 


99. 

—— double, 17. 

Thiosulphonates, ethereal, products of 
the hydrolysis of, 711. 

Thiosulphurie acid, action of potassium 
permanganate on, 504. 

Thiotenol and its acetyl-derivative, 536, 
537. 

Thiotolen (hydroxythiotolen), 537. 

y-tribromo-, action of nitric acid 
on, 229. 

B-Thiotolenic acid, 539. 

y-Thiotolenic acid and its derivatives, 
538, 540. 

Thiotolenic acids, isomeric, 539. 

Thio-xylene, a second, 871. 

Thomas-slag, behaviour of, with water 
charged with carbonic anhydride, 663. 


o-~ se 
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Thomas-slag, employment of, in agri- 
culture, 277. 

Thorium, crystals of, 427. 

potassium phosphate, 853. 

Thymol, azo- and diazo-compounds of, 
545. 

— bromamido-, 1019. 

—— bromonitro-, 1019. 

—— the propyl group in, 470. 

Thymolphosphonyl chlorides, 52. 

Thymolphosphoric acids, 52. 

Thymoquinol, bromo-, 1020. 

Thymoquinone, amido-, TRANS., 725. 

— boiling point of, 239. 

— bromo-, 1020. 

Tiemannite, 314. 

Tiglic aldehyde (a-8-dimethylacrolein), 
783 


Tiglylic alcohol, 784. 

Timothy grass, analyses of, 909-912. 

Tin, action of, on the animal organism, 
1058. 

and lead, specific heat of alloys of, 

961. 

antimony and arsenic, separation 
of, 1078. 

— cells, electromotive force of, 752. 

crystallised, allotropic modifications 
of, 124. 

—— estimation of, in hardhead, 180. 

— reaction of, with nitric and sul- 
phuric acids, 599. 

— scrap, to work up, 109. 

separation of, from antimony, 1077. 

-—— tetrethide, PRoc., 166. 

— See also stanno- and stannic. 

Tinstone from Bolivia, 514. 

Tinstones and tin-capels, Cornish, 988. 

Titanic acid as a mordant, 292. 

—— —— combination of phosphoric 
acid with, 670. 

—— —— new reaction of, 181. 

Titanium ammonium fluorides, 670. 

—— minerals, distribution of, 126. 

—— potassium fluoride, 670. 

—— separation of, from aluminium and 
iron, 492. 

Tobacco, effect of various manures on 
the ash of, 177. 

—— leaves and stems, analysis of, 177. 

ratio of starch to sugar in, 


904. 

o-Tolucarbostyril, dichloro-, 160. 

p-Tolucarbostyril, 8-y-dichloro-, and 
B-y-dichlorodinitro-, 160. 

Toluene, acetazimido-, 874. 

—— m-bromo-, oxidation of, 788. 

—— o-bromo-, oxidation of, with po- 
tassium ferricyanide, 142. 

— p-chloro-m-nitro-, and its reduc- 
tion products, 49. 

m-nitro-, oxidation of, 143. 
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Toluene, 
chloride on, 694. 

—— nitrochloro-, 1022. ‘ 

Toluenedisulphonates, p-bromo-, 152. 

Toluenedisulphonic acid, and the amido-, 
and bromo-acids, and their salts, 150, 
151, 152. 

p-iodo-, 152. 

Toluenes, dichloro-, 452. 

m-Toluenesulphonamide, 788, 

p-Toluenesulphonamide, oxidation of, 
with potassium ferricyanide, 142. 

Toluenesulphonic acid, nitro-, and its 
salts [1 : 2: 5], 153. 

Toluene-p-sulphonic acid, action of 
bromine on, Proc., 235, 

Toluic acid, amido-, phosphate of, 
242. 5 io 

Toluidine, m-bromo-m-nitro-, 1018. 

—— p-chloro-m-nitro-, 49. 

—— hydrogen sulphate, 347, 

p-Toluidine picrate, 454. 

—— two disulphonic acids of, 151. 

Toluidines, 872. 

— chloro-, 1022. 

—— separation of, 1021. 

Toluidinesulphonie acid, and io’o-, 153. 

nitro- {1:2:4:5], and its 
derivatives, 152. 

Toluidylmelamine, Trans., 742. 

Toluidoacetic acid, nitro-, 351. 

Toluisatin and its derivatives, 154. 

p-Tolunitrile, m-nitro-, 351. 

Toluquinone, chloro-, 614. 

o-Toluquinoline, trichloro-, 160. 

p-Toluquinoline, x-8-y-trichloro-, pre- 

tion and derivatives of, 159. 

Toluquinolines substituted in the py- 
ridine-ring, 159. 

Toluylene isothiocyanate, 234. i 

Toluylenediamidocyanuric chloride, 
Trans., 741. . 

o-Toluylenediamine, Trans., 259. 

— action of ethyl chloracetate on, 83. 

Toluylenediaminesulphonic acid 
[1 :2:4: 5], 153. 

m-Toluylenediphenylthiocarbamide, 234. 

m-Toluylenedithiocarbamide, 234. 

Toluylenedithiocarbimide, and its pre- 
paration, 234. 

Toluylenethiocarbimide, 234. 

p-Tolyl methyl ketone, 462. 

p-Tolylbenzoin, 888. 

p-Tolyldiphenylmethanecarboxylic acid, 
1035. 


m-Tolylene diisocyanate, TRANS., 257. 
Tolylglycin, o-nitro-, 351. 
p-Tolylhydrazine, sulphonation of, 237. 
Tolylhydrazinesulphonic acid, nitro- 
[1:2: 4:5], 153. 

Tolylmethoxyquinizine, 1046. 
Tolylparazobenzoylacetic acid, the cor- 
41 
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nitro-, action of chromyl 
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responding acetophenone, and the 

ketoxime, 62. 

-Tolylphthalide, 1028. 
Topaz, Brazilian, liquid inclusions in, 

674. 
—— from Stoneham, Maine, 213. 
—— from Tasmania, 603. 
-—— in rhyolite, 991. 
Tourmaline, blue, from Chapey, 214. 
—— from New South Wales, 774. 
—— from Tasmania, 603. 
Toxic action of alkaline salts, 385. 
Trachytes of the Eperies-Tokay moun- 

tains, 131. 
Tremolite, chemical composition of, 28. 
Triacetyl cyanurate, 217. 
Triazobenzene, 459. 
Triazobenzoic acid, 459. 
Tribenzoy]-8-hydrojuglone, 69. 
Tribenzylamine, action of sodium on,616. 
—— derivatives, 615. 
Tribenzylbenzoxyammonium iodide, 

796 


Tribenzylethylammonium iodide, 615. 

Tribenzylhydroxylamine, 796. 

Tribenzylisopropylammonium _ iodide, 
615. 


Tribenzylmethylammonium iodide and 
hydroxide, 615. 

Trichloracetic acid, decomposition of, 
by water, 332. 

Tridecoylduodecylcarbamide, 685. 

Tridecylamide, 685. 

Tridecylamine and its salts, 685. 

Tridecylnitrile, 685. 

Triethoxybenzoic acid, 558. 

Triethoxyphenylpropionic acid, 558. 

Triethyl cyanurate, normal, 930. 

isocyanurate, 931. 

Triethylbenzenes, chlorinated, 231, 343, 

344. 

Triethyldaphnetic acid, a- and A-, 558. 

Triethylisomelamine, 42. 

Triethylmelamine, normal, 522. 

Triethylsulphine bromide, formation of, 
861. 

Trigonella fanum greacum, alkaloids of 
the seeds of, 85. 

Trigonelline and its salts, 85. 

Trihydroxybutyric acid, normal, 328. 

Trimellitic acid, Trans., 531. 

Trimethyl cyanurate, 929. 

— isocyanurate, 929. 

Trimethylamine chlororhodate, 311. 

Trimethylanthraquinone, 1029. 

Trimethyl-o-benzylbenzcic acids, 1029. 

Trimethylbutyllactic acid and anhy- 
dride, amido-, 528, 529. 

amido-, 1009. 

Trimethyldiamidobenzophenone, 362. 

Trimethyldiethylamidobenzene, TRAns., 

- 813. : 
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Trimethylene bromide, action of, on 
ethyl sodacetoacetate, 689. 

Trimethylenediamine and its derivatives, 
527. 

Trimethylenedicarbamide, 528. 

Trimethylenedicarboxylic acid (1:1), 
688. 

Trimethylenediurethane, 527. 

Trimethylenecarbamide, 527. 

Trimethylethylene, action of chlorine 
or, 136. 

Trimethylindole, 806. 

Trimethylisomelamine, 42. 

Trimethylmelamine, normal, 522. 

Trimethyl-m-nitrophenylammonium hy- 
droxide and bromide, 941. 

Trimethyl-m-nitrophenyl-m-nitrophen- 
oxide, 941. 

Trimethylpyrrolidine, §29. 

Trimethylquinolinealdehyde, 264. 

Trimethyltaurine, decomposition by 
alkali, TRANs., 486 

Trimethyluraeil, 339. 

Tri-«-naphthylmelamine, Trans., 315. 

Triphenol-aluminium chloride, 143. 

Tripheny] isocyanurate, 233. 

Triphenylacetic acid, 352. 

Triphenylamine-derivatives, 553. 

Triphenylarsine hydroxynitrate, 618. 

oxide, 618. ‘ 

—— triamido-, 618. 

Triphenylisomelamine and its deriva- 
tives, 233. 

Triphenylmelamine, 41, 233. 

—— asymmetrical, and its derivatives, 
233. 

— normal, 522. 

Triphenylmethane, new synthesis of, 
887 


Triphenylmethanecarboxylic acid, 1035. 
Triphenylmethyl bromide, its action on 
ethyl sodiomalonate, Proc., 251. 
Triphenylphloroglucinol, Proc, 189. 
Triphenylpropane, symmetrical, 143. 
Triphenylrosanilines, trichloro-, 943. 
Triphenylsilicol, 619. 
Triphenylsilicon chloride, 619. 
Triphenylstibine and its derivatives, 
885 


Triphenyltrisodiophloroglucinol, PrRoc., 
189. 


Tripiperidylmelamine, 41. 
Tripropylamine, 1005. 
Trisilicobenzoylsilicic acid, 618. 
y-Trithioaldehyde, 865. 
Tri-p-tolylmelamine, normal, 523. 
Trypsin, fate of, 381. 

formation of, 381. 

Tumbeki, analyses of, 644. 
Tungstates, acid, titration of, 597. 
para-, 597. 

Tungsten, sulphur compounds of, 510. 
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Turnips grown with different manures, 
comparative yield of, 913. 

—— manuring of, 1068. 

Turquoise (calaite), discovery of, in 
Russia, 516. 

—— from Nischapur in Persia, 25. 

Tyrotoxicon, 373. 


U. 
Uigite from Skye, 130. 


, Ulexine, 1048. 


Ultramarine, formation of, in the wet 
way, 306. 

Umbelliferone, ethyl ether, and bromo-, 
881, 882. 

methyl ether, bromo- and di- 
bromo-, 881, 882. 

Undecylenic acid, bromo- and iodo-, 1011. 

constitution of, TRANS., 


205. 
—— —— magnetic rotation of, TRaNs., 


Union, interchangeable, hypothesis of, 
504. 

Unsaturated compounds, action of 
nitrous and hyponitric acids on, 620. 

Uranium, atomic weight of, 598. 

compounds, relation between the 

absorption and the phosphorescence 

of, 189. 

oxides, 598. 

separation of, from the alkalis, 

&c., 922. 

sesquisulphide, 855. 

— tribromide, 855. 

Uranothallite, from Joachimsthal, 24. 

Uranyl sulphates, basic, 982. 

Urea, action of hexabromacetone on, 
TRANS., 693, 743. 

action of nitrous acid on, 747. 

— critical and experimental study of 
the Knop-Hiifner method of deter- 
mining, 104. 

— error in the estimation of, by the 
hypobromite method, 747. 

ferment, soluble, from the Torula 

urea, 641. 

in urine, effect of allantoin on the 
estimation of, 583. 

—— in urine, estimation of, 279. 

—— nitrification of, TRANS., 639. 

—— picrate, 453. 

—— titration of, 396. 

Ureometer, 396. 

Uric acid, action of nitrous acid on, 
747. 


estimation of, 102. 
—— —— in insects and molluses, 1056. 
—— —— in man, influence of glycerol, 
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sugar, and fut on the secretion of, 
822. 

Uric acid, new method for the determi- 
nation of, 748. 

Urinary fermentation, 276. 

Urine, albuminoid substance in, 87. 

aromatic compounds in, 384. 

clinical examination of, by means 
of Febling’s solution, 744. 

—— detection of alkaloids in, by means 
of iodine solution, 748. 

of hemoglobin in, 956. 

— —— of oxalic acid in, 395. 

—— effect of allantoin on the estima- 
tion of urea in, 583. 

estimation of creatinine in, 397. 

of sulphuric acid and ethereal 
hydrogen slates in, 739. 
ethereal hydrogen sulphates in, 


—— nitrification of, TRANs., 642. 

—— normal, precipitate produced by 
picric acid in, 1056. 

—— pathological, alkaloids in, 88. 

—— phenylhydrazine as a test for sugar 
in, 744. 

presence of diastatic and other 

ferments in, 902. 

relations of the phosphates in, 

167. 

sugar in, on a diet of cane-sugar, 

383. 

value of Briicke’s method for the 
removal of interfering substances 
from, in testing for glucose, 745. 

— volatile fatty acids in, 384. 

Urines, phosphatic, supposed to be 
albuminous, 384. 

Urethane, 1085. 

therapeutic action of, 640. 

Urethanes of the paraffin series, 692. 

Urvolgite from Sandberg, Hungary, 
517. 

Uterus, occurrence of peptones in 
fibromata of, 167. 


V. 


Valency, change of, 661. 

Valeraldehyde, dibromo-, 783. 

Valerian, camphol from, 1040. 

Valeric acid, y-amido-, 1008. 

y-cyano-, 880. 

Vanadates from New Mexico, 26. 

Vanadic acid, action of hydracids on, 
772, * 

—— —— action of, on ammonium salts, 
672. 

anhydride, 18. 

— — action of, on haloid salts of 
the alkalis, 855. 

472 
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Vanadic acid, action of reducing agents 
on, 307. 

— combinations of, with oxy- 
acids, 599. 

Vanadicovanadates, 205. 

Vanadinite, from New Mexico, 26. 

Vanadious sulphate, electrolytic pre- 
paration of, TRANs., 822. 

Vanadium compounds, 428. 

— — some new, TRaNs., 30. 

detection and estimation of, by 
means of oxycellulose, 923. 

— extraction of, 428. 

Vanadyl chloride, preparation of, 204. 

Vanillin in asparagus, 387. 

new synthesis of, 60. 

occurrence of, in assafcetida, 906. 

—— preparation of, from the gum of 
the olive tree, 238. 

Vapour-density determinations, 842. 

source of error in, 116. 

— densities, determination of, 298. 

dissociation in the determina- 
tion of, 9. 

—— —— of chloral ethyl-alcoholate, 
TRANS., 685. 

—— pressures of alcohols and organic 
acids, and the relations between them, 
Trans., 761. 

— — of bromine and 
Trans., 453. 

—— —— of mercury, TRrans., 37. 

the statical and dynamical 
methods of estimating, 410, 965. 

—— tension of mercury at ordinary 
temperatnres, 963. 

tensions, do the static and the 
dynamic methods of measuring give 
different results ? 193. 

Vapours, critical temperatures and pres- 
sures of, 963. 

saturated, relations of pressure, 

temperature, and volume in, 764. 

tension of, over liquid and 
solid substances, 846. 

Vateria indica, fat of the fruit of, 223. 

Vegetable albinism, studies in, TRaNS., 
839. 

—— fibres, bleaching, 187. 

substances, bleaching, with chloride 
of lime, 188. 

Vegetation, action of ferrous oxide on, 
486. 

formation of oxalic acid in, 734. 

—— physiological function of soluble 
starch in, 903. 

Venous, hemoglobin crystals, 374. 

Vernine, preparation of, 157. 

Vicia villosa, composition of, 645. 

Vinaconic acid, action of bromine on, 
224. 

Vinegar plant, nature of, TrRans., 433. 


iodine, 
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Vines, composition of, 1062. 
—— treated with copper sulphate and 

lime, copper in, 738. 

Vinyl ethyl ether, mono-, di-, and tri- 
chloro-, 606, 607. 

Viny lethylene, its preparation and oxida- 
tion, TRANS., 81. 

Viper, Indian, venom of, 1058. 

— certain, zymotic properties of, 
170. 

Visual purple, 375. 

Volatile liquids, method of determining 
the purity of, 322. 

Volcanic rocks of Assab, 993. 

Voltaic cell, seat of the electromotive 
forces in, 750, 751. 

bar oa specific, at the boiling point, 

59. 

Volumetric system, new arrangement 

of, 96. 


W. 


Walnut oil, 644. 

Water analysis, permanganate test in, 
581. 

—— detection of thiosulphates in, 99. 

—— estimation of dissolved oxygen in, 
579. 

—— —— of free oxygen in, TRrans., 751. 

from Uriage (Isére), composition 
of, 37. 

—— natural, presence of a reducing 
agent in, Proc., 225. 

of crystallisation, 972; TRAaNs., 

280, 411, 690. 

estimation of, in organic 

compounds, 96 

observations on, TRANs., 


788. 
oxidation of ammonia in, 917. 
—— polluted, self-purification of, 399. 
—— potable, at Royat (Puy de Déme), 

859. 


micro-organisms in, 286. 
—— purification by irrigation, 287. 
rain, nitrogen compounds in, 737. 
removal of micro-urganisms from, 
573. 
sea, chemistry of, 322, 679. 
sewage, purification of, 286. 
variation of temperature of max- 
imum density of, with pressure, 9. 
waste, from starch factories, 1066. 
Waters at Bagnéres de Luchon, Haute- 
Garonne, 997. 
—— mineral, of St. Nectaire (Puy de 
Déme), 858. 
—— —— of Warmbrunn, Silesia, 997. 
—— of the Firth of Forth, salinity of, 
322. 
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Waters, river and well, destruction and 
formation of nitrates in, TRANS., 632, 
664 


— thermo-mineral, of Hammam-el-Lif, 
Tunis, 322. 

Well waters, destruction and formation 
of nitrates in, TRANS., 632, 658, 664. 

Wheat flour, proteids of, 1065. 

germ, composition of and presence 
of a new sugar and allantoin in, 734. 

— growth of, after sugar-beet and 
after potatoes, 906. 

Wherlite, 312. 

Willemite from Greenland, 519. 

= detection of coal-tar colours in, 
397. 

— —— of colouring matters in, 183. 

— — of salicylic acid in, 924. 

— determination of nitrogen in, 652. 

— does every, contain tartar ? 652. 

— estimation of glycerol in, 1080. 

— method of distinguishing natural 
colours, from added coal-tar colours, 
1084. 

Wine-lees, examination of, 182. 

Wines, sparkling, inversion of cane- 
sugar in, 608. . 

—— sulpho-conjugate colouring matter 
in, 105. 

Wolframite from Felsébanya, 312. 

Wood, decaying, blue colouring matter 
of, 810. 

— gum, 955. 

—— meadow grass, analyses of, 909, 
912. 

—— naphtha, 289. 

papers, different, percentage of 
water in, 112. 

Wool, bleaching, with hydrogen perox- 
ide, 292. 

—— keratin, formula of, Proo., 142, 
147. 

Wrightine (conessine), 370. 


x. 


X of Soret, 667. 

Xanthoarsenite, a new mineral from 
Oerebo, 25. 

Xanthocreatinine, 634. 

Xanthophyllidrin, 1041. 

Xanthopurpurin, synthesis of, 475. 

Xanthostrychnol, 268, 814. 

Xenotime, from Minas Geraes, Brazil, 
676. 

o-Xylene, mononitrodibromo-, and dini- 
trodibromo-, 57. 

p-Xylene, nitro-derivatives of, 344. 

Xylenediamine, 58. 

m-Xyleneorthodiamine, 58. 


m-Xylenephthalide, 1029. 

Xylenes, chloro-, 613. 

Xylenesulphonic acid, derivatives of, 
154. 

m-Xylenesulphonic acid, o-amido- and 
its salts, 153. 

—— nitration products of, 708. 

Xylenesulphonic acids, action of bromine 
on aqueous solutions of, 1032. 

bromo-, 356. 

mono- and dinitro-, 708, 709. 

m-Xylenol, TRans., 23. 

—[1:3: 4], 345. 

o-Xylenol, 58. 

— consecutive, and its tribromo-deri- 
vative, 57. 

p-Xylenol, nitro-, ethyl salt of, 58. 

Xylenolsulphonic acid and its salts, 
153. 

— — nitro-, 154. 

o-Xylenyl chloride, 143. 

Xylide, nitraceto-, 58. 

Xylidine, commercial, 145. 

— dibromo-, 356. 

—-— hydrochlorides, action of methyl 
alcohol on, 58. 

—— nitro-, 58. 

o-Xylidine, consecutive, and its salts, 
57, 145. 

— dibromo-, 57. 

p-Xylidine, 57. 

Xylidinediamine, 547. 

Xylidines, consecutive, 145. 

—— separation of, 699. 

six isomeric, and some of their 
derivatives, 58. 

o-Xylidines, 235. 

Xylidinesulphonic acids, 355. 

m-Xyloquinol, 58. 

o-Xyloquinol, 58. 

m-X yloquinone, 58. 

o-Xyloquinone, 58. 

m-Xylyl methyl ketone, 463. 


Y. 


Ya of Marignac, 667. 

—— the earth, 506. 

Yarrow grass, analyses of, 911, 912. 

Yeast, influence of light on the growth of, 
387. 

Yeasts, abnormal, secretion of nitro- 
genous substances by, 733. 

Yellow, Martius, toxic effect of, 273. 

Yellows, coal-tar, toxic effect of, 273, 

Yttria, 853. 

Yttrium, fluorescence spectrum of, 838. 
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Z. 


Za and Z, fluorescence spectra of, 
666. 


ZB, identity of the reversal spectrum of 
with Crookes’ fluorescence spectrum, 
958. 

Zeolite from a pyroxenic rock of Brazil, 
519. 

Zinc arsenate, 771. 

blende and tetrahedrite, parallel 

growth of, 207. 

etching of, 207. 

blendes from Hungary, 313. 

—— carbonate and sulphide, native, 
132. 

— chloride, combination of, with 
hydrogen chloride, 665. 

hydrates of, 665. 

—— crude, thallium in, 851. 

—— -dust, action of, on zine hydroxide, 


preparation of hydrogen and 
of carbonic oxide by aid of, 660. 
electrolytic estimation of, 921, 923. 
—— from iron, separation of, 650. 
— fume, determination of zinc in, 
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Zine hydroxide, action of zin¢c-dust on, 
204. 
—— methylethylacetate, 867. 

—— new method for estimating, 836. 
—— nickel, copper, cadmium, &c., sepa- 
ration and estimation of, 580, 650. 

—— peroxide, 305. 

—— plumbiferous, behaviour of, on re- 
melting, 594. 

pure, preparation of, 204. 

separation of, from cadmium by 
electrolysis, 281. 

—— some properties of, 204. 

sulphate, physiological action of, 

1. 


aa sulphates, basic, 981. 

Zircon in stratified rocks, 24. 

—— minerals, distribution of, 126. 

Zirconia, light, 417. 

Zirconic acid, combination of phosphoric 
acid with, 670. 

Zirconium, method of separation and 
estimation of, TRANS., 149, 481. 

—— pentoxide of, Trans., 149, 483. 

—— potassium phosphate, 853. 

Zoisite, 319. 

Zorgite, analysis of, 22. 

Zygadite, 518. 


Page Line 


ERRATA IN VOL. XLVIII. 


973 16 from bottom, for “ parabromobenzene” read “ parabromotoluene.” 
1240 16 and 17 from top, for * dihydroxydimethylanthrarufin” read ° 
“ dimethylanthrarufin.” ° 


Page Line 


ERRATA IN VOL. L. 


75 9 from top } for “acetophenoneacetate” read “ ~ieicsogguaeaall 


~ fs 
174 #19 ,, bottom Sor ' “ with ammonia” read “into ammonia.’ 
= me ws » 9» “with nitric acid ” “into nitric acid. ~ 
175 17 ,, top » “solution” “substance.” 
194 7 from bottom ,, “Ce” » - 
324 4 » “melene” “ melem.” 


536 11 and 17 from bottom »for§ “thienyl” = “thenyl.” 
546 19and24 ,, top » “benzylidine” read “ benzylidene.” 
556 5 from bottom for “ (OH);=1 2:8 ie « 


« (OH),=1:2:3:2':4'". 


608 23 ,, top » “dextrose” » “levulose.” 
700 3 ,, bottom ,, “ ferrocyanide” » “ ferricyanide.” 
788 oS « » after the word “was” insert “converted into the sulphon- 


amide and this.” 
800 27 ,, top for “benzilhydroxamide” read “ benzil hydrocyanide.” 
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